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ABSTRACT 

This pub l i ca t  
t a b u l a r  form. The 

on conta 
document 

ns 50-year committed dose equivalent factors, i n  
i s  intended t o  be used as the primary reference by 

the U.S. Department of Energy (DOE) and i t s  contractors f o r  calculating radia-  
t i o n  dose equivalents for members of the public, resulting from ingestion o r  
i n h a l a t i o n  of radioactive materials. I t s  application i s  intended specifically 
for such materials released t o  the environment d u r i n g  routine DOE operations, 
except i n  those instances where compliance w i t h  40 CFR 61 (National Emission 
Standards for  Hazardous Air Pollutants) requires otherwise. However, the 
calculated values may be equally applicable t o  unusual releases or  t o  occupa- 
t i ona l  exposures. The use of these committed dose equivalent tables should 
ensure t h a t  doses t o  members of the public from internal exposures are calcu- 
lated i n  a consistent manner a t  a l l  DOE f ac i l i t i e s .  

These tables are t o  be used w i t h  the revised DOE r ad ia t ion  standards f o r  
members of  the public, w h i c h  was adopted by the DOE on August 5,  1985, and  
incorporated i n  the DOE Order enti t led "Radiation Protection of the Public and 
the Environment." Those standards are based on the system of r ad ia t ion  risk 
assessment described i n  Publication 26 e t  seq. of the International Commission 
on Radiological Protection ( I C R P ) .  

The series of ICRP publications start ing w i t h  Publication 26 provides the 
technical base used i n  c a l c u l a t i n g  the committed dose equivalent factors i n  
these tables. The factors are expressed i n  committed dose equivalent per u n i t  
intake of radioactive materials. 
half-l ife i n  the  body, the committed dose equivalent may be received over a 
period of years fo l lowing  the intake; fo r  radionuclides w i t h  short effective 
half-lives, the entire dose equivalent may be received i n  the year following 
intake. Accompanying the tables i s  a discussion t h a t  explains how the 
committed dose equivalent values were derived and how they are t o  be used. 
Consistent w i t h  ICRP recommendations, the tables incorporate: 

, 

For radionuclides w i t h  a long effective 

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

the effective dose equivalent, corresponding t o  a n  equivalent risk of 
health effects from uniform i r r a d i a t i o n  of the whole body, using the 
weighting factors given i n  ICRP P u b l i c a t i o n  26. 

, 

i i i  
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PART 1 

DISCUSSION 

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

I t  also 

1.1 BASIS FOR PUBLIC POPCILATION DOSE CALCULATIONS 

The intent of this document i s  to  provide comnitted dose equivalent 
factors t o  be used by the U.S. Department of Energy (DOE) and i t s  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). I t  i s  expected that those 
calculations will be used for  comparison w i t h  the revised dose c r i te r ia  f o r  
members of the public hich were implemented for  routine DOE operations i n  
1985 by DOE memorandatay and incorporated i n  the DOE Order ent i t led "Radiation 
Protection of the Public and Environment." The primary dose equivalent 
standard therein i s  an annual limit of 100 mrem effective dose equivalent t o  
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 Calculations, provides 
comparable dose factors f o r  external exposure from immersion or  plane 
surfaces. 

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

( a )  Memorandum from W .  A .  Vaughan, Assistant Secretary for  Environment, 
Safety and Health, U.S. Department of  Energy, t o  Distribution; August 5 ,  
1985. Sub-ject: Radiation Standards for Protection of the Public i n  the 
Vicinity of DOE Facil i t ies.  
Memorandum from 0. R .  Sheppard, Acting Director of the Office of 
Operational Safety, U.S. Department of Energy, t o  Distribution; 
September 1 2 ,  1985. Subject: Radia t ion  S tandards  for  Protection of the 
Public i n  the Vicinity of DOE Facil i t ies.  
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1.1.1 Appl icable Definitions 

The following definitions are taken from the DOE Order on "Radiat ion 
Protection of the Pub1 i c  and  Environment": 

Absorbed Dose ( D )  i s  the energy imparted t o  matter by ionizing r a d i a t i o n  per 
h i t  mass of  irradiated material a t  the. place of interest  i n  t h a t  material. 
The absorbed dose i s  expressed i n  w i t s  of r a d  (or Gy, where 1 rad = 0.01 G v )  . 
Committed Dose Equivalent (H  
tissue or  organ over a 50-yegr period a f t e r  a n  i n t a k e  of radionuclide i n t o  the 
bodv. I t  does not include contributions from external dose. Committed' dose 
equivalent i s  expressed i n  units of rem (or  S v ) .  

i s  the predicted t o t a l  dose equivzlent t o  a 

Committed Effective Dose Equivalent (H  
equivalents t o  various tissues i n  the bdk each multiplied by  the appropriate 
weighting factor. 
of rem ( o r  Sv)  . 

) i s  the sum of the committed dose 

Committed effective dose equivalent i s  expressed i n  units 

Derived Concentration Guide (DCG) i s  the concentration of a radionuclide i n  
a i r  o r  water which, under conditions of continuous exposure by one exposure 
mode ( i .e . ,  ingestion of water or  submersion or  inhalation of a i r ) ,  for 
1 year, a "Reference Man" would receive the most res t r ic t ive of :  1) an 
effective dose equivalent of 100 mrem (1 mSv) , or 2 )  a dose equivalent of 
5 rem (50 mSv) t o  any t issue,  including s k i n  and lens of the eye. 
are presented i n  Attachment 1 of the DOE Order, "Radiation Protection o f  the 
Public and  Envirenment," and  are discussed i n  Section 1.1.2 of th is  document. 

(DCG values 

Dose E q u i v a l e n t  (H) i s  the product of absorbed dose i n  r a d  (or Gy) i n  t issue,  
and  i t  i s  a quality factor. Dose equivalent i s  expressed i n  units of rem (or 
S v ,  where 1 rem = 0.01 S v ) .  The dose equivalent t o  an organ, t issue,  or  the 
whole body will  be t h a t  received from the direct  exposure plus the 50-year 
committed dose equivalent received from the radionuclides taken i n t o  the body 
d u r i n g  the year. 

Effective Dose Equiva len t  (H ) i s  the summation of the products of the dose 
equivalent received by speci3Ted tissues of the body and a tissue-specific 
weighting factor. This sum i s  a risk-equivalent value and can be used to  
estimate the health-effects r isk.of the exposed i n d i v i d u a l .  The tissue- 
specific w e i g h t i n g  factor represents the fraction of the t o t a l  health risk 
resulting from uniform whole-body irradiation t h a t  would be contributed by 
t h a t  particular tissue. The effective dose equivalent includes the committed 
effective dose equivalent from internal deposition of radionuqlides, and the 
effective dose equivalent due t o  penetrating radiation from sources external 
t o  the body. Effective dose equivalent i s  expressed i n  units of rem (or  Sv) .  

Q u a l i t y  Factor (Q) is  the principal modifying factor t h a t  is employed t o  
derive dose equivalent from absorbed dose. 
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Per ICRP Publication 30, the quality factors used here are: 

Radiation Type Qual i t v  Factor 

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

Protons and s i n g l y  
charged particles of 
unknown energy w i t h .  
r es t  mass greater t h a n  
one atomic mass u n i t  

Alpha particles and 
mu1 t ip ly  charged 
particles (and particles 
of unknown charge) of 
unknown energy 

1 

20 

. .  

. .. 

Weighting Factor ( W  ) i s  tissue-specific and represents the fraction of the 
t o t a l  health risk r k u l t i n g  from uniform whole-body irradiation t h a t  could be 
contributed t o  t h a t  particular tissue. 
the ‘ICRP (Publication 26) are: 

The weighting factors recommended by 

Organ or Tissue Weighting Factor 

Gonads 
. Breasts 

Red Bone Marrow 
Lungs 
Thyroid 
Bone Surf  
Remainder ws 

0.75 
0.15 
0.12 
0.12 
0.03 
0-. 03 
0.30 

( a )  “Remainder“ means the five other organs 
w i t h  the highest dose (e.g., l iver ,  
kidney, spleen, thymus, adrenals, 
pancreas, stomach, small intestine or  
upper and  lower large intestine,  b u t  
excluding skin, lens of the eye, 
and  extremities). The weighting factor 
for each such organ i s  0.06. 

1.1.2 Replacement of  Concentration Guides 

The Concentration Guides f o r  a i r  and  water i n  the Attachment t o  Chapter 
XI of DOE Order 5480.1A (Table 11 for members of the public) were derived from 
older lung and  ingestion models originally used fo r  similar tables i n  the 
National Bureau of  ‘Standards Handbook No. 69 (NBS 1959); they were nearly 
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i den t i ca l  w i t h  s i m i l a r  t a b l e s  included i n  10 CFR 20 (NRC). 
con t r ac to r s  have c a l c u l a t e d  annual doses t o  members of the publ ic  i n  uncon- 
t r o l l e d  a r e a s  by simple r a t i o s  of observed concent ra t ions  o f  a i r  and water  ( o r  
foods) t o  the Concentrat ion Guides. 
tive h a l f - l i v e s ,  the Concentration Guides were based on cont inuing uniform 
in take  f o r  50 yea r s .  
c r i t i c a l  organ would be 1.5 rem/year ( o r  0.5 rem/year t o  the t o t a l  body). 
Calcu la t ing  the concent ra t ion  r a t i o s  f o r  t hose  nuclides a c t u a l l y  provided 
f r a c t i o n s  of the maximum permissible annual i n t a k e s ,  o r ,  numerical ly ,  the 
equiva len t  f r a c t i o n  of  the maximum al lowable committed dose equ iva len t s  for  
the c r i t i c a l  organ f o r  each nuc l ide .  Der iva t ion  o f  the o ld  Concentration 
Guides from the b a s i c  dose equ iva len t  s tandards  a l s o  involved numerous assump- 
t i o n s  a s  t o  the physical  and physiological  parameters f o r  a "Standard Man" and 
the inges ted  q u a n t i t i e s  and per iod of  exposure.  

f o r  i nha la t ion  and inges t ion  a t  DOE f a c i l i t i e s  be based on these committed 
dose equ iva len t  t a b l e s .  
l og ica l  parameters and models (us ing  ICRP recommendations) f o r  i n t e r n a l  
dosimetry,  y e t  permit  a d e s i r a b l e  f l e x i b i l i t y  f o r  s i t e  con t r ac to r s  i n  applying 
1 oca1 exposure-pathway parameters.  

t i on  of the P u b l i c  and Environment," d e f a u l t  va lues  of  annual a i r  and water  
consumption may s t i l l  be used t o  c a l c u l a t e  concent ra t ions  equ iva len t  t o  the 
dose limits specified i n  Sec t ion  1.1, us ing  the committed effective dose 
equiva len t  ("C.E.D.E.") value shown f o r  each rad ionucl ide  i n  the accompanying 
t ab le s .  Limit ing concent ra t ions  so der ived  a r e  termed Derived Concentration 
Guides (DCGs), and f o r  DOE use they have been based on an annual consumption 
of 8,400 m 3  of  a i r  and 730 L o f  water.  

Many DOE s i t e  

For those  few nucl ides  w i t h  long e f f ec -  

A t  the end of th i s  per iod ,  the annual dose r a t e  t o  the 

W i t h  the issue of  this document, i t  i s  intended t h a t  dose c a l c u l a t i o n s  

This  w i l l  permit use  o f  the more current physio- 

Subjec t  t o  the c o n s t r a i n t s  g iven - in  the DOE Order on "Radiation Protec- 

Use o f  the DCGs i s  approved f o r  direct  c a l c u l a t i o n  of  populat ion doses by 
concent ra t ion  r a t i o  provided the fol lowing cond i t ions  a r e  met: 

0 Only a s i n g l e  'mode o f  exposure e x i s t s . ( i n h a l a t i o n  -or l i q u i d  consumption), 
and year-round occupancy o r  exposure can be assumed. 

0 Dose equ iva len t  concent ra t ions  a r e  c a l c u l a t e d  f o r  ind iv idua l  radionu- 
c l i d e s .  
may be sumned t o  c a l c u l a t e  the t o t a l  e f f e c t i v e  dose equiva len t .  

0 DCGs a r e  a p p l i e d , a t  the po in t  o f  a c t u a l  exposure. 

For known mixtures of  r ad ionuc l ides ,  f r a c t i o n s  o f  der ived  limits 

1.1.3 Phys io logica l  and Dosimetric Models 

For these tables, ICRP dos imet r ic  models have been used. Continuing 
biomedical research  may, i n  the future, provide improved va lues  f o r  var ious  
parameters and g ive  a t t e n t i o n  t o  the d e s i r a b i l i t y  of ad jus t ing ,  a s  warranted,  
the t a b l e  va lues  conta ined  herein.  Such adjustments  should not  be undertaken 
by ind iv idua l  s i te  c o n t r a c t o r s  without  the approval o f  the DOE' Environmental 
Guidance Divis ion.  

1.4 
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1.2 USE OF THE 50-YEAR DOSE EQUIVALENT PER UNIT INTAKE TABLES 

The t a b l e s  o f  committed dose equ iva len t  and committed e f f e c t i v e  dose . 

equ iva len t  per u n i t  i n t ake  ( P a r t  2)  a r e  t o  be used i n  d e r i v i n g  dose equ iva len t  
estimates from rad ioac t ive  m a t e r i a l s  t h a t  may be inha led  o r  i nges t ed  by mem- 
bers o f  the pub l i c  a s  a result o f  r o u t i n e  DOE opera t ions .  The dose eauiva-  
l e n t s  were derived from the- tab les  i n  the supplements t o  
ICRP Publ ica t ion  30. 

P a r t s  1, 2,  and 3 of 

i n c l u d i n a - t h e  DOE, 

1.2.1 Units  and Q u a n t i t i e s  

Radiat ion p ro tec t ion  agencies  i n  the United S t a t e s ,  
have no t  adopted f o r  primary use the new In te rna t iona l  S tandards  6rganf z a t i o n  
(S.I .)  u n i t s  f o r  r a d i a t i o n  dose,  dose equ iva len t ,  o r  r a d i o a c t i v i t y ;  t h e  va lues  
o f  Sv/Bq i n  the ICRP t a b l e s  have, t h e r e f o r e ,  been converted t o  rem/vCi'fntake 
by mul t ip ly ing  by 3.7 x lo6  (1 Sv = 100 rem, 1 pCi = 3.7 x lo4 Bq). 
va lues  i n  the t a b l e s  herein can be reconverted t o  Sv/Bq by d iv id ing  by 3.7 x 
lo6  o r  mul t ip ly ing  by 2.7 x lo-'. A l t e r n a t i v e l y ,  the ICRP tables can be used 
d i r e c t l y ,  if ava i l ab le .  However, the conventional units s h a l l  be used i n  a l l  
DOE documentation, w i t h  the equ iva len t  S.I .  u n i t  va lues  i n  paren theses .  

The 

The effective dose equ iva len t  i s  def ined  by the ICRP a s  the sum of the 
dose equ iva len t s  from ex te rna l  sources  p l u s  the comnitted dose equ iva len t s  t o  
specific organs of  the body, each times a weighting f a c t o r  a p p r o p r i a t e  f o r  
each organ. In these t a b l e s ,  the sum of  the committed dose e q u i v a l e n t s  f o r  
ind iv idua l  organs ,  mu l t ip l i ed  by the appropr i a t e  weight ing f a c t o r s ,  i s  listed 
a s  the committed effective dose e q u i v a l e n t  ("C.E.D.E."). To o b t a i n  a t o t a l  
effective dose equiva len t  f o r  comparison w i t h  the dose equ iva len t  criteria 
embodied i n  the DOE Order, any e f f e c t i v e  dose equiva len t  from e x t e r n a l  
r a d i a t i o n  must be added. The organ weight ing f a c t o r s  have been def ined  by the 
ICRP a s  a propor t iona te  sha re  o f  the whole-body risk caused by i r r a d i a t i n g  the 
organ. These weighting f a c t o r s  were given i n  Sect ion 1.1.1. 

In providing the committed e f f e c t i v e  dose equ iva len t  va lues ,  the ICRP 
used severa l  conventions. The  h ighe r  va lue  between ovary and testes was 
assigned t o  the "gonad." The b r e a s t  was assumed t o  receive the same committed 
dose equ iva len t  a s  muscle. A 10% rule was appl ied  i n  determining the number 
of organs o r  tissues t h a t  were c a l c u l a t e d  and l i s t e d  ( i . e . ,  on ly  enough organs 
were summed t o  give about 90% of  the t o t a l  dose equ iva len t ) .  The con t r ibu t ion  
t o  effective dose equiva len t  from o t h e r  organs was ignored. However, a 
"remainder" was included t o  a l low f o r  a sum o f  a number o f  different organs 
requi red  t o  meet the rule, b u t  no t  listed ind iv idua l ly .  Th i s  remainder may 
include up  t o  five different organs ,  each w i t h  a weighting f a c t o r  o f  0.06. 
T h i s  f e a t u r e  has been re t a ined  i n  the dose t a b l e s ,  w i t h  the a p p r o p r i a t e  
weighting f a c t o r  given a s  "W ." I t  i s  l isted only f o r  t hose  r ad ionuc l ides  f o r  
w h i c h  a remainder i s  require8 t o  meet the rule. For ex te rna l  r a d i a t i o n  t o  the 
s k i n  o f  the whole body, a s e p a r a t e  weight ing f a c t o r  of  0.01 was ass igned;  th is  
i s  not  included i n  the "C.E.D.E." va lues .  

r 
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Noble gases are not  included i n  the tables. Doses from external expo- 
sures should be either measured o r  calculated by models appropriate t o  the . .  . 
s i t e ,  using the companion document, External Dose-Rate Conversion Factor 
Tables f o r  U.S. DOE PoDula t ion  Dose Calculations. 

1.2.2 Adjustment f o r  Particle Size 

The calculations f o r  i n h a l a t i o n  were based on the ICRP lung model and  a 
particle size of 1 vm (act ivi ty  median aerodynamic diameter--AMAD). The quan-  
t i t i e s  of radioactive materials i n  the\environments of DOE f a c i l i t i e s  are low 
enough t h a t  i t  i s  unlikely there w i l l  be sufficient v a l i d  f ie ld  da ta  or incen- 
t ive t o  adjust f o r  different particle sizes routinely. 
system for correction of the values t o  other particle sizes (ICRP Publica- 
t i o n  30) is included here; This consists of p r o v i d i n g  the fraction of the 
dose equivalent t o  an organ or tissue t h a t  results by absorption,in body 
fluids from each of the three portions of the respiratory t r ac t ,  as defined i n  
the ICRP l u n g  model i l lustrated i n  Figure 1. These are the nasal passages and 
pharynx (N-P) region, the trachea and bronchi (T-B) region, and the deep l u n g  
o r  pulmonary ( P )  region. These fractions are given i n  the tables i n  Pa r t  2 of 
th i s  report i n  the form A/B/C immediately under the 50-year committed effec- 
t ive dose equivalent from i n h a l a t i o n ,  where "A" i s  the percentage of the dose 
equivalent t o  the organs as a result  of deposition i n  the N-P region, "B" i s  
the percentage from deposition i n  the T-B region, and C i s  the percentage from 
deposition i n  the P region. 
f u n c t i o n  of the act ivi ty  median aerodynamic diameter of the particles i s  given 
i n  Figure 2. 

However, the ICRP 

The deposition i n  each of these regions as a 

The. correction for other particle sizes can then 
fol lowing equation: 

be made by use of the 

n n 

"(New) ' f p  D 
(New) 

+ f~~ D 
"(New) "NP( New) 

= f N P  NP(l vm) TB(l um) vm) 

-where f 

-regions, -- , resepctively (see Figure I); and D D and D are the deposition 
+probabilities i n  the respiratory -regions fovPi  g% AMADP(see Figure 2 ) .  

and Fp are the fract ion of the committed dose equivalent i n  
thebref!kkz$Bhssue, resulting from deposition i n  the N-P, T-B, and P 

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 ,  mult iplying by the appropriate weighting factor,  and summing. 

1.2.3 Adjustment for Chemical State 

a1 ternate gastrointestinal (GI) absorption factors and lung retention classes 
are shown. When experimental da ta  have been documented t o  jus t i fy  selection 

For a number of radionuclides l i s ted  i n  the tables ( P a r t  2 ) ,  two o r  three 

, 
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Percent Deposition 

The percentage o f  a c t i v i t y  o r  mass o f  an aerosol deposited 
i n  the  N-P, T-6, and P regions i s  given i n  r e l a t i o n  t o  the 
A c t i v i t y  Median Aerodynamic Diameter (AMAD) o f  t he  aerosol 
d i s t r i b u t i o n .  The model i s  intended f o r  use w i t h  aerosol 
d i s t r i b u t i o n s  w i t h  AMADs between 0.2 and 10 pm and w i t h  geo- 
met r ic  standard dev ia t ions  o f  l ess  than 4.5. Prov is iona l  
est imates o f  deposi t ion f u r t h e r  extending the  s i z e  range are 
given by the  dashed l i n e s .  For an unusual d i s t r i b u t i o n  w i t h  
an AMAD o f  q rea ter  than 20 urn, complete deposi t ion i n  N-P 
can be assuked. The model does n o t  apply t o  
AMADs o f  less than 0.1 pm. 

FIGURE 2. Deposi t ion o f  Oust i n  the  Respira 
( f rom ICRP Pub l i ca t i on  30, P a r t  1 - -  

o f  a s ing le  value, t h a t  should be used. I f  the  chemical 
nuc l ide  i s  known, f o l l o w  the  recommendations o f  ICRP Pub 
and shown i n  Sect ion 2.4  o f  Par t  2 (A l te rna te  Absorption 
use the  most r e s t r i c t i v e  values. 

aerosol s w i t h  

o ry  System 

s t a t e  f o r  the  radio-* 
i c a t i o n  30, ext racted 
Factors) .  Otherwise, 

1.2.4 Adjustment f o r  Age of Exposed Populat ion , 

The ICRP Pub l ica t ion  23 "Reference Man" data used f o r  dose ca lcu la t ions  
i s  b a s i c a l l y  an a d u l t  male. Chi ldren and a d u l t  females w i l l  be present i n  the 

1 .8 
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environment, hence the values for  a d u l t  males will not be completely appro- 
priate. Currently, no generally accepted models f o r  doses t o  children o r  
fetuses exis t ,  a l though  some efforts t o  derive such models are under way. For 
this  reason, the present tables must be considered as interim values u n t i l  . 

s u c h  models are available. The ICRP has issued a statement on annual limits 
of intake and derived a i r  concentrations (ICRP Publication 39) f o r  members of 
the public. In this  statement, the ICRP claims t h a t  an exhaustive l i s t - o f  
factors fo r  every case would be a d i f f icu l t  and possibly unrewarding task. 
The statement provides examples for several radionuclides, including 1291, 1311, 
13'Cs, and 239Pu,  f o r  which the annual limit of  intake (ALI) for  a 6-month-old 
i n f a n t  would decrease t o  a b o u t  1/10 t o  1/1000 of the ALI for workers..:-.No 
general guidance can be given a t  this time, b u t  any DOE f a c i l i t y  w i t h  a unique 
release potential i s  encouraged t o  b r ing  the potential problem t o  the atten- 
t i o n  of the Environmental Guidance Division for possible resolution. . 

1.2.5 Conventions Used i n  the Tables 

For a number of radionuclides, the committed dose equivalent for a given 
tissue includes r ad ia t ion  received over a period of years following the 
exposure, while f o r  others the dose equivalent i s  delivered i n  the year of 
exposure. 
committed dose equivalent i s  received i n  the f i r s t  year, an asterisk (*) 
appears a f te r  the value of the committed dose equivalent. 
nuclides, an asterisk i s  n.ot shown because of the lack of da t a  f o r  a complete 

To distinguish those radionuclides for which less  t h a n  90% of the 

For several 

I analysis. 

The tables are arran ed so t h a t  the data fo r  each radionuclide include 
the, l u n g  retention class 9 0 ,  W ,  Y )  for use w i t h  the ICRP l u n g  model and the 
absorption from the GI t r ac t  (f1)used i n  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 i n  the tables are given t o  two places. 
calculations. 
and i n  applying them t o  popula t ion  exposures. 
f i n a l  effective dose equivalent values should be reported t o  only one 
s i  gn i f i can t d i  gi  t . 
1.2.6 Summary Procedures f o r  Dose Equivalent Calculations 

components must be calculated: 
from a l l  sources of ingestion, 2 )  the committed effective dose equivalent from 
inha la t ion ,  and 3 )  the effective dose equivalent from external r ad ia t ion .  For 
routine operations, this  will normally be done t o  include the t o t a l  calendar 
year's exposures. Where multiple nuclides and sources of exposure exis t ,  suf- 
f ic ient  numbers of each should be included i n  the f i n a l  summation t o  ensure 
t h a t  a t  least  90% of the t o t a l  effective dose equivalent i s  reflected. 

This was done t o  f ac i l i t a t e  

Because of these uncertainties, 
However, major uncertainties exis t  i n  calculating these values 

For comparison against the p u b l i c  dose equivalent c r i t e r i a ,  three 
1) the cormnitted effective dose equivalent 

1.9 
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Alternative A - Measurements are available for  a l l  significant radionuclides 
and  modes o t  exposure. 

1. Calculate the t o t a l  quant i ty ,  i n  microcuries, for each radionuclide 
ingested. 
ingestion. Sum for  a l l  radionuclides. 
and more t h a n  one value.is  given f o r  GI absorption, use the largest 
value. 

Multiply by the "C.E.D.E." value given i n  Part 2 f o r  
I f  the chemical s ta te  i s  unknown 

2.  Calculate the t o t a l  quan t i ty ,  i n  microcuries, for  each radionuclide 
inhaled. 
mul t ip ly  the quant i ty  by the "C.E.D.E." value given for i n h a l a t i o n .  
the class i s  unknown, use the largest  value. 

Select the appropr i a t e  lung retention class (0 ,  W, or  Y), and 
I f  

Sum for  a l l  radionuclides. 

3.  Calculate the effective dose equivalent (H 
using appropriate occupancy and shielding ?&ors. 

) from external sources, 

4. Sum these three components f o r  comparison w i t h  the effective dose 
equivalent c r i te r ia .  

A1 ternative B - Measurements fo r  potentially significant modes of exposure are 
not avai 1 ab1 e. 

1 .  Determine total quantities released of a l l  radionuclides of potential 
significance. 

2 .  Apply documented environmental transport and pathway model 
calculate environmental concentrations and exposure rates. 

t o  

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 f o r  Alternative B.' 7 

3. Same as step 3 f o r  Alternative A. 

4. Calculate comnitted effective dose equivalents from inhalation and 
ingestion from the DCGs i n  the DOE Order on "Radiation Protection of the 
Pub1 i c  and Environment. " For each exposure mode: 

Hi - - .'i x H~ 
F 

where Hi = committed effective dose equivalent for radionuclide i from air 
( H a )  o r  water (H,) 

( a )  For f a c i l i t i e s  w i t h  airborne releases, the AIRDOS-EPA computer program 
(Moore e t  a l .  1979) (now called CAAC) o r  an EPA-approved alternative 
shall be used t o  demonstrate compliance w i t h  Subpar t  H of 40 CFR 61. 

' 1.10 
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1.3 

Ci = average annual concentrat ion o f  rad ionucl ide i, pCi/mL 

HE = annual e f fect ive dose equiva lent  l i m i t  used t o  c a l c u l a t e  DCG, 
mremlyr . 

Calcul-ate ef fect ive dose equivalent:  

- 
HT - Hext + C Ha + C Hw 
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PART 2 

50-YEAR COMMITTED DOSE EQUIVALENT FACTORS--rem/pCi INTAKE 

Part 2 has four components: Section 2.1--a l i s t  of abbreviations used 
i n  the tables of committed dose equivalent factors; Section 2.2--a page index 
of elements i n  the tables; Section 2.3--the tables of 50-year committed dose 
equivalent factors; and Section 2.4--a l i s t  of a1 ternative absorption factors 
and lung retention classes for  specific chemical compounds of the elements, 
i n  alphabetical order, as recommended i n  ICRP Publications 30 and 48. 

In Section 2.3, the dose equivalent factors are  given by element i n  order 
of atomic number, and an asterisk (*) indicates tha t  less than 90% of the total  
50-year committed dose equivalent i s  received i n  the year following intake. 
For inhalation, the fraction of the dose equivalent to  an organ o r  t issue 
that resul ts  by absorption in body f luids  from each of the three portions of 
the respiratory t r ac t  are given in the form A / B / C ,  immediately under the 
committed dose equivalent. 
the half- l i fe  i s  shown in parentheses for  the two higher states.  

' 

Where three isomers of the radionuclide are l i s ted ,  

2.1 ABBREVIATIONS 

The following abbreviations are used i n  the Section 2.3 tables: 

GI ABSORP 

' BLAD WALL 

R 'MARROW 

BONE SURF 

ST WALL 

SI WALL 

ULI WALL 

LLI WALL 

WT 

(ORG) 

(IN) 

C.E.D.E. 

Retention class for  materials i n  the lung from inhalation 
(as per Figure 1 i n  Part 1) 

Gastrointestinal absorption factor 

Bladder wall 

Red marrow 

Bone surface 

Stomach wall 

Small intestine wall 

Upper large intestine wall 

Lower large intestine wall 

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), (CO2) - As carbon monoxide or dioxide 

(-Dl - Half-life in days 

(-HI - Half-life in hours 

(-MI - Half-life in minutes 

L y  1 - Half-life in years 

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

Element Page Element Page 

ACT1 N IUM 2.154 CHLORINE 2.15 

ALUMINUM 2.11 CHROMIUM 2.21 

AMERICIUM 2.163 COBALT 2.24 

ANTIMONY 2.72 COPPER 2.29 

ARSENIC 2.35 . CURIUM 2.165 

ASTATINE 2.151 . DYSPROSIUM 2.106 

BAR1 UM 

BERKELIUM 

BERYLLIUM 

BISMUTH 

BROMINE 

CADMI UM 

CALC I UM 

CALIFORNIUM 

2.84 

2.167 

2.6 

2.147 

2.39 

2.64 

2.17 

2.168 

EINSTEINIUM 

ERB I UM 

EUROPIUM 

FERMIUM 

FRANC I UM 

FLUOR1 NE 

GADOLINIUM 

GALLIUM 

2.170 

2.109 

2.98 

2.171 

2.152 

2.8 

2.101 

2.31 

CARBON 2.7 GERMAN I UM 2.33 

CERIUM 2.89 

CESIUM 2.81 

GOLD 2.135 

HAFN I UM 2.116 

2.2 

0 0 0 3 2 2 
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Element 

HOLMIUM 

HYDROGEN 

INDIUM 

IODINE 

IRIDIUM 

I RON 

LANTHANUM 

LEAD 

LUTETIUM 

MAGNESIUM 

MANGANESE 

MENDELEVIUM 

MERCURY 

MOLYBDENUM 

NEODYMIUM 

NEPTUNIUM 

NICKEL 

NIOBIUM 

OSMIUM 

PALLADIUM 

PHOSPHORUS 

PLATINUM 

PLUTON I UM 

POLON I UM 

POTASSIUM 

Paqe 

2.107 

2.5 

2.66 

2.79 

2.129 

2.23 

2.86 

2.144 

2.113 

2.10 

2.22 

2.172 

2.137 

2.51 

2.92 

2.159 

2.26 

2.49 

2.127 

2.60 

2.13 

2.133 

2.161 

2.150 

2.16 

'629% 

Element Page 

PRASEODYMIUM 2.90 

PROMETHIUM 2.94 

PROTACTINIUM 2.156 

RADIUM . 2.153 

RHENIUM 

RHODIUM 

RUBIDIUM 

RUTHEN I UM 

SAMARIUM 

SCANDIUM 

SELENIUM 

SILICON 

SI LVER 

SOD I UM 

STRONTIUM 

SULFUR 

TANTALUM 

TECHNETIUM 

TELLURIUM 

TERBIUM 

THALLIUM 

THORIUM 

THULIUM 

TIN 

TITAN1 UM 

2.124 

2.57 

2.41 

2.55 

2.96 

2.18 

2.37 

2.12 

2.61 

2.9 

2.43 

2.14 

2.119 

2.52 

2.76 

2.103 

2.142 

2.155 

2.110 

2.69 

2.19 

2.3 



Element Paqe 

TUNGSTEN 2.122 

URANIUM 2.157 

VANAD I UM 2.20 

Y.TTERBIUM 2.112 

Element 

6293 : 

Paqe 

YTTRIUM 2.45 

Z I N C  2.30 
.. 

Z I RCON I UM 2.47 

, 

2.4 



2.3 5 0 - Y E A R  COMMITTED DOSE E Q U I V A L E N T  F A C T O R S - - r e m / d i  I N T A K E  

HYDROGEN 

(UATER) 
I nqes t ion Inhalation 

SOFT T I S S  6.3E-05 6.3E-05 
C.E .D .E .  6.3E-05 6.3E-05 

(ELEIEMTAL) 
. Dose equivalent in lung per unit o f  elemental 

3H in air (rem m 3 /rCi hr) 

I nqes t i on Inhalation 
LUNG _ _  3 . 7 ~ - o a  
C . E . D . E .  - _  4.4E-09 

6293 : 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

BERYLLIUM 

-- 
Inha lat ion - Ingest ion 

6 .BE43 6.0E-03 
CUSS 
GI ABSORP 6.0E-03 

GONADS 2.1E-04 1.. 4E-04 1.2E-04 

R YARROW 4.4E-06 1.7E-04 1.6E-04 

BREAST 1.1E-04 1.4E-04 

SI WALL 2.0E-04 UI W A L L  2.7E-04 1.7E-04 

UI WALL 4.4E-04 2. SE-04 

W I N D E R  

48/17/36 64/14/32 

23/22/66 11/3/86 

16/14/71 6/2/92 

48/13/39 

64/13/33 

4/6/91 e/e/100 
WT 0.18 0.12 

2.2E-04 3. SE-04 

. . . .  . -  2.3E-04 2.7t-04 

Inha lation 
"a 
v Ingest ion 

.cuss 
GI AieSORb 6.0E-03 6.0E-03 6.8E-03 - *Be* 

:;;F9:1 :;:;lee 
R YARROW '2.7E-03* 6.7E-02* 

26/33/41 
BONE SUW 2.0E-01* 

28/33/41 
UI WALL 1.6E-02 
UI WALL 4.8E-02 c.  t . D .  E. 4.2E-03* 3.3t-02* 3. St-Blr 

, 
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50- Year Corn i t t ed Dose Equ i vu 1 en t Factors-- rem/pCi I n  take  (Con t inued) 

CARBON 

LUNGS 
GONAD5 
BREAST 
R YARROW 
THYROID 
BONE SUE 
S I  WALL 
UI WALL 
LLI WALL 

11c (ORC) 
Ingest ion Inha lit ion 

1.1E-06 
1.3E-06 
1.1E-06 
1.2E-06 
1.1E-06 
1.1E-06 
1.3E-06 
1.3E-06 
1.3E-06 

1.1E-06 
1.3E-06 
1.1E-06 
1.2E-06 
1.1E-06 
1.1E-06 
1.3E-06 
1.3E-06 
1.3E-06 

WINDER 1.4E-06 1. 4E-06 
I T  0 .  12 0.12 

f.E.D.E. 1.2E-06 1.2E-05 

11c (a) 
Ingestion Inha I a t  ion 

LUNGS 4.1E-06 
GONADS 4.4E-06 
BREAST 4.1E-06 
R MARROW 4.4E-06 
THYROID 4.1E-06 
BONE SUR 4.1E-06 
S I  WALL 4. BE-06 
UI WALL 4. BE-06 
UI WALL 4. BE46 
W I N D E R  6.2E-06 

. . . .  4. 5E-06 
WT 0.12 

LUNGS 
CONADS 
BREAST 
R NARROW 
THYROID 
BONE SURF 
S I  WALL 
UI WALL 
UI WALL 
REMINDER 9.3E-06 

. . . .  8.0E-06 
I T  0 .  12 

1% (a-2) 
Ingestion e Inha la t i on  

7.4E-06 
B.1E-06 
7. BE-06 
7.8E-06 
7. BE-08 
7.4E-08 
8.6E-06 
8.6E-06 
8 .  5E-06 

LumS 
GONADS 
BREAST 
RYARRDl 
THYROID 
BONE SUE 
S i  WALL 
S I  WALL 
UI WALL 
LLI WALL 
W I N D E R  

“c (OK) 
Ingest ion Inhalat ion 

2 :1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 

2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2,1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 
2.1E-03 ~ ~~ 

I T  0.08 1.06 - . . . .  . 2.lt-03 

LUNGS 
GONADS 
BREAST 
R MARROW 
THYROID 
BONE SUR 
ST WALL 
S I  WALL 
UI WALL 
UI WALL 
REMAINDER 2.9E-06 ’ 

WT 0.06 
. . . .  2.9t-08 

14c (co) 
Ingest ion Inhalat ion 

2.9E-06 
2.9E-06 
2.9E-06 
2.9E-06 
2.9E-06 
2.9E-06 
2.9E-06 

. 2.9E-06 
2.9E-06 
2.9E-06 

LUNGS 
GONADS 
BREAST 
R MARROW 
THYROID 
BONE SUR 
ST WALL 
S I  WALL 
UI WALL 
UI WALL 
R D U  I NDE! 

I T  0 . 0 6  
. . . .  2.4E-05 

“c (co-2) 
Ingest ion Inhalat ion 

2.4E-05 
2.4E-05 
2.4E-05 
2.4E-06 
2.4E-06 
2.4E-06 
2.4E-05 
2.4E-06 
2.4E-05 
2.4E-05 
2.4E-05 

2.7 000027 



6293 ' 

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

FLUOR1 NE 

Inhalation 
1% - Ingest ion 

Mss 
GI AESORP 1.0E40 1.0E-00 1.0E*00 1.0E.00 

:;;;;7 :;E,:: :;::I:; 
- - 

R MARROW 2.2E-04 1 .BE-04 

BONE SURF 2.2E-04 
ST WALL 1.1E-03 1. SE-04 

RWINDER 1.1E-04 
WT 0.08 

E.t.D.E. 1.0t-04 . 7.0E-05 S.8E-05 8.2E-05 

87/28/13 

831215 

2.8 



50- Year Corn i t t ed Dose Equ i vu 1 en t Factors - - rem/& i I n t a k e  (Con t inued) 

SODIUM 

Inhalation 
% 

Ingest ion 
Mss - 
GI ABSORP 1.OE.00 1. BE40 

.30/8/62 

47/13/40 

9.3t-03 9. BE-03 

GONADS 1.OE-02 8. 7E-03 

BREAST 9.BE-03 6.9E-83 
47/12/41 

R YAWMl 1.8E-b2* 1. BE-O2* 
47/13/40 

BONE SUW 2.0E-82* 1.3E-02t 
47/13/40 

46/13/41 
THYROID 9.3E-83 6.9E-03 

ST W A L L  1.1E-02 
SI WALL 1.1E-02 7. BE-03 

U I  W A L L  1.1E-02 7 .  BE-03 

RaUINDER 1. SE-02 9. BE-03 

47/13/40 

47/13/40 

47/12/41 
WT 0 .  12 8.18 

t. E.D. t. 1 . 2 t - 0 2 ~  8.8E-83 

24na 
Ingestion Inha I at ion 

CLASS - 
GI ABSORP 
LUNCS 

GONADS 

B R W T  

R MARROW 

BONE SW 
ST WALL 

LLI WALL 
R M I N D E R  

t. E.D.E. 1. ~ E - O J  9.5t-84 
WT a.  18 

1. BE40 
9. BE-04 

1.3E-03 

1. BE-03 

1.4E-03 

1. ?E-03 
4.4E-03 

1.3E-03 
1. BE-03 

1. BE40 

8/3/91 

68/16/27 

68/14/38 

4.4E-03 

8. ?E-04 

S.9E-04 

7. BE-04 
531 14/33 

1.1E-03 
78/8/22 

2.9 



6293 1 

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

MAGNESIUM 

-s 
Ingest ion Inhalation 

cuss D 1 '  Y 
GI 'ABSORP 6.0E-01 6.0E-01 6.0E-01 
mcs 1.1E-02 2.2E-02 ~ 

3/2/05 1/4/06 

08/12/22 

49/11/34 

49/17/34 

GONADS 3.2E-03 1.1E-03 

R YARROV 3.4E-03 3. BE-03 

BONE SUfff- 6.2E-03 

ST V A U  7.8E-03 
SI V U  1.lE-02 2.2E-03 

UI V U  3.4E-02 6. SE-03 8.0E-03 
82/7/11 

921414 71/13/10 
UI V U  6.2E-02 8.6E-03 1.4E-02 

. . . .  . - 3.lE-03 ).et-03 
941313 72/13/16 

2.10 



'629% 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

ALUMINUM 

28 
1.1E-02 7. 

33 
6. 
31 
1. 
31 
1. 
31 

1.6E-02 6. 
34 

4.1E-02 7.  
30 

1.1E-01 8. 
44 
8. 
31 

Inhalation 
%I 

Ingest ion 
Mss 7 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 

6.3E-02 3.6E-01 

CONADS 

BREAST 

RWWM 

BONE SW 

SI T A U  

U I  TALL 

UI T A U  

RWINDER 

l l4/ 
IE-8 
116/ 
IE-0 
r16/ 
iE-8 
r16/ 
IE-a 
'16/ 
'E-0 
'161 
IE-0 

V16/ 
9E-0 
v13/ 
1E-0 
!/la/ 

0 .  12 - 7.9E-02 5.9E-02 

6 
2 
6 

'7 1/1/98 
~ 2.4E-02 
11 31/26/43 

'2 

82 23/27/68 

, 

4.4E-02 

'1 

7 

3 46/14/40 

2 

7.4E-02 

' 3  

2.11 



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

S I LICON 

Ingest ion Inha lat ion 
CUSS 

mcs 
GI ABSORP 1.0E-02 1.0E-02 1.0E-02 1. BE42 - - .4€- 

:;:79P il%:i :117/:: 

Ingest ion Inha lat ion 
CUSS 

mcs 
GI ABSORP 1.0E-02 1.0E-02 1.0E-02 1. BE42 - - .4€- 

:;:79P il%:i :117/:: . .  . .  
ST WALL 2.0E-03 3:0E-04 

961311 
SI WALL 2.4E-03 3 1 bE-04 

971211 
UI WALL 3.2E-03 4.0E-04 3.1E-04 

971211 67/29/4 . .  
UI WALL 1.3E-03 
t.t.D.E. 6.4E-04 2.0k-04 1.6E-04 1.9E-04 

Ingest ion Inhalation 
CLASS - 
DNGS 2.2 -02 -01 8.6t.001 
GI ABSORP 1.0E-02 1.0E-02 1.0E-02 1.0E-02 

301:6/66 i&0 el0/10e 

Ingest ion Inhalation 
CLASS - 
DNGS 2.2 -02 -01 8.6t.001 
GI ABSORP 1.0E-02 1.0E-02 1.0E-02 1.0E-02 

301:6/66 i&0 el0/10e 
cow 

BREAST 

R NARROW 

BONE SURF 

THYROID 

ST WALL 

SI WALL 

UI WAU 6.9E-03 

UI WALL 2.3E-02 

REUAINDW 

rr . . . .  . 2. l t -  

2. i E - i  
32/16/ 
2.1E-8 
32/16) 
2.1E-i? 
32/16) 
2.1E-t 
32/16) 
2.1E-e 
32/10) 
2.1E-e 
32/10) 
2.1E-l 
32/16) 
2.1E-l 
34/16) 

41/14) 
2.1E-e 
32/16/ 

0.e 

2. 4 ~ - e  

! 

. .  . .  
12 
'62 
12 
'62 
12 
'62 * 

12 
'62 
12 
'62 
12 
'62 
12 
'62 
12 
'61 
12 
'46 
12 
'62 
KI 

- 

4.4E-02 l.Bt*BB* 

2.12 



6293 1 

50- Year Commi t ted Dose Ego i vu 1 ent  Factors-- rem/pCi Intake (Cont inued) 

PHOSPHORUS 

Ingest ion Inha Iat ion 
cuss v 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 

cs 9.3E-03 9 .6E-02 
9/3/88 1/1/90 

COW 2.4E-03 1.8E-03 
46/13/41 

46/13/41 

46/13/41 59/17/24 

46/13/41 

BREAST 2.4E-03 1.8E-03 

R Wwm- 3.0E-02 2.2E-02 1. BE42 

BONE SUE 2.9E-02 2.1E-02 

UI WALL 1.1E-02 
LLI !ALL 2.7E-02 5 .  SE-03 

81/6/13 
. . . .  . -  5.5t-03 1.3E-02 

Inha lat ion 
. j3p-  

Ingest ion 
cuss v 
GI ARSORP 8.0E-01 8 .  BE-01 8. BE-01 

3.5t-04 k&:: ij&:2 
- 

GONADS 3.5E-04 2. BE-04 

BREAST 3.5E-04 2. BE-04 

R MARROW 1.9E-03 1.4E-03 

BONE SUW 4.8E-03 3.8E-03 

ST VALL 8.7E-04 3.1E-04 

SI ILL 5.2E-04 2.8E-04 

46/13/41 

46/13/41 

46/13/41 

48/13/41 

54/12/34 

58/12/38 
4.1E-04 U I  I L L  1.3E-03 

LLI IML 3.1E-03 7.0E-04 
65j9/2B I 

78/7/15 
. . . .  . 6.1E-04 1.9t-03 

2.13 



50- Year Corn i t t ed Dose Equ i va 1 en t Fac t ors - - rem/pC i I n  take (Con t i nued) 

SULFUR 

Inha tat ion 
% 

Ingest ion 
c u s  - 
I -- 
G I  ABSORP 8.0E-01 1.0E-01 8.0E-01 8.0E-01 

2.8E-04 
. .  

’ GONADS 2.8E-04 2. iE-04 
46/13/42 

46/13/42 

46/13/42 

62/12/36 

48/13/39 

BREAST 2.8E-04 2.1E-04 

R yAwH)I 2.8E-04 2.1E-04 

ST IAU 4.8E-04 2.4E-04 

S I  IAU 3.7E-04 2.3E-04 

UI IKL 8.9E-04 2.8E-03 3.0E-04 

UI ILL 2.1E-03 8.lE-03 ).BE-04 
76/7/18 

W I N D E R  2. BE-04 2.1E-04 
46/13/42 

81/18/29 

I T  0.06 ‘0.06 - . . . .  . 6E-04 2.9E-04 2.3E-03 

Inhalation 
36s (W 

Ingest ion 
Mss w 
01 mow 
OONADS 
BRWT 
RYAWUn 
THYROID 
BONE SUW 
ST IKL 
S I  IAU 
UI IAU 
UI IAU 
W I N D E R  

3.6E-04 
3.6E-04 
3.6E-04 
3.6E-04 
3.6E-04 
3.6E-04 
3.6E-04 
3.6E-04 
3.6E-04 
3.6E-04 

~ 3.6E-04 
11 0.06 

. . . .  B .6E-04 

L 

2.14 



- 8  

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

CHLORINE 

Inhs lrtion . 
s c  I 

Ingest ion 
aMs - 
GI AESORP 1.OE.00 1. BE40 1. BE40 
ma 3. BE-03 -01 

CONADS 3 .0583  

BREAST 3 . 6 1 3  

R UARRO'I 3.0E-03 

BONE SUIIF 3.0E-03 
THYROID 3.0503 
ST 'ILL 4.1E-03 

SI 'ILL 3.0E-03 

UI 'ILL 3.0E-03 

U I  V U  3.0E-03 

RaUINDER 3 .  BE-03 

1.9E-03 

1. QE-13 

1.9E-03 

47/13/40 

47/13/40 

47/13/40 

2. BE-03 

1.9E-03 

1.9E-1-83 

1.9E-03 

1.9E-03 

62/12/30 

47/13/40 

47/13/40 

47/13/40 

41/13/40 
'IT 0.00 0.00 - . . . .  . 2.1E-03 2. et-02 

S c  I 
Ingest ion Inhs lit ion 

CUSS w. 
GI ABSORP 1.0E.00 1. BE40 1. BE40 

!;;:I:: :;;$ - - 
ST 'ILL 3.3E-03 3.7E-04 

9 0 / l / l  - . . . .  . 1.2t-04 1. I t -04 

Inhs I at ion 
mc I 

Ingestion 
CUSS .- 
GI ABSORP 1.0E.00 1. BE40 1. BE40 

:;;79r ;;;E/:: 
ST V U  2.3E-03 2.9E-04 

98/2/2 - . . . .  . 9.7E-06 8 .  BE-BE 

2.15 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

POTASS I UM 

“K 
Ingestion Inhalation 

C L M S  - 
G I  ABSORP 1 .8E*88 1. 8E*08 

1.8E-02 1.7t-02 
31/9/68 

GONADS 

BREAST 

R NARROW 

BONE SURF 

‘THYROID 

ST WALL 

SI VALL 

UI WALL 

REUAINDER 

1.9E-82 1.2E-02 

1.8E-82 1.1E-82 

1.8E-82 1.1E-82 

1.8E-82 1.1E-82 

1.8E-82 1.1E-82 

2.0E-82 1.2E-82 

1. QE-02 1.2E-82 

1 .QE-02 1.2E-82 

2.0E-02 1.3E-82 

47/13/48 

47/13/48 

47/13/40 

47/13/40 

47/13/48 

49/12/39 

47/13/48 

47/13/48 

47/13/48 
I T  0.12 8.12 

E. E. D. E. 1 .Qt-82 1.2t-82 

Inhalation 
42K 

Ingestion 
U S  v 
GI ABSORP 1.0E48 1. BE48 

7.8E-84 8.1E-83 

GONADS 7 .  BE-84 4.1E-84 

BREAST 7.8E-84 
R MARROW 7.8E-04 
ST WALL 6.7E-83 
S I  WALL 7.8E-04 
REUAINDER 8.1E-04 

WT 0.18 
t.E.D.t. 1.1E-03 1.lt-03 

3/3/94 

88/16/24 

43K 
Ingest ion Inha I at ion 

cuss D W Y 
GI ABSORP 1 .BE48 1. BE40 

8.3E-84 2.8t-03 
7/3/90 

56/15/29 

51/14/35 

52/14/34 

GONADS 6.7E-84 3. BE-04 

BREAST 5.9E-84 3.BE-04 

R NARROW 6.7E-84 3.7E-84 

THYROID 5.9E-84 
BONE SURF 6.3E-04 
ST WALL 2.3E-83 6.7E-84 

SI WALL 7.4E-84 
REMAINDER 8 ., 1E-84 

t. E. D. E. 7.8E-84 5.6t-84 

68/9/23 

I T  0.18 

Inhalation 
U K  

Ingest ion 
U S  ,- 
GI ABSORP l.BE*BB 1. 8E*88 
LUNGS 5.2E-84 

1/12/67 

971112 
ST WALL 2.4E-83 2.3E-04 

E.t.D.E. 1.5t-84 7.6E-05 

“K 
Ingest ion Inhalation 

cuss  D W Y 
1. BE40 

LUNGS 3.1E-84 
GI ABSORP 1.0E48 

1/13/86 

971112 

4 

ST VALL 1.8E-83 1.4E-84 

t . t . D . t .  9.3t-05 4. 6E-06 

2.16 



6293 

50- Year Commi t t ed Dose Eqo i va 1 en t Factors-- rem/& i I n  take (Con t inued) 

CALCIUM 

Inha 1st ion 
llca 

Ingestion 
.Mss w 
GI ABSORP 3.0E-01 3. BE-01 

1.7t-03 
0/0/1ee 

R YARRm 8.7E-03* 5. 9E-63* 
41/19/46 

BONE SUF 1.6E-02* 1.3E-02, ~ 

41/19/40 .-. r. E. D. t. 1.2E-03* 1.3E-03* 

Inha 1st ion 
4% 

Ingest ion 
CLMS - 
GI ABSORP 3.0E-01 3. BE-01 

3.BE-02 
0/0/100 

R MARROW 1.3E-02 1.1E-02 

BONE SW 1.9E-02 1. BE-02 

UI WALL 3.7E-03 

44/21/35 

44/21/35 

UI WALL 1.0E-02 
t.t.D.E. 3.0t-03 8 . l t -03  

47ca - 
Ingest ion Inhalation cuss v 

GI ABSORP 3.0E-01 3. BE-01 

j$a:2 
- 

3.7E-03 
GONADS 2.7E-03 
R MARROW 5.5E-03 

52/25/23 
BONE SW 1.SE-02 
SI WALL 5.5E-03 
lL1 WALL 1.9E-02 

UI WALL 4;BE-02 

7.  B E 4 3  

1.9E-02 
84/11/25 

66/10/24 - . . . .  . 5.5t-03 

2.17 



6293 . 

50-Year Committed Dose Equivalent  Factors--rem/pCi I n t a k e  (Continued) 

SCANDIUM 

Inha lation 
4% 

Ingest ion 
U E S  w 
--I- 

GI ABSORP 1.0E-04 1. BE-04 
mcs 
GONADS 4.4E-04 
ST WALL 1.6E-03 
SI WALL 2.6E-03 

UI.WALL 4.1E-03 

UI T A U  2.1E-03 

. .  

3.2E-04 

6.2E-04 

2.7E-04 

66/28/6 

86/26/6 

- . . . .  . 

Inha Iat ion 
44% 

Ingest ion 
C U S S  w 
GI ABSORP 1.0E-04 1. BE-04 

3;:;9r 
- 

COW 6.3E-03 2.7E-03 

SI WALL 9.3E-03 6.2E-03 

UI WALL 3.7E-02 1.7E-02 

UI TALL 9-3E-02 3.7E-02 

64/18/18 

84/17/19 

64/18/18 

. . . .  . 3 

44% 
Ingest ion Inhalation 

cuss w 
GI ABSORP 1.0E-04 1. BE-04 

;;::I: : - 
(Low 7.4E-04 
ST T A U  8.E-03 
SI T A U  ).BE-03 6. QE-I4 

se/28/8 
UI TALL 7.6E-03 1.0E-03 

LLI T A U  4.lE-03 6.2E-04 
66/2E/6 

67/28/6 - . . . .  . 4 . 2 t - K  

’ Inhalation 
- 4 %  

Ingestion 
CUSS - 
mcs 1.7E-01 

0/0/100 

GI ABSORP 1.0E-04 1.0E-04 

GONADS 7.4E-03 
SI WALL 6.6E-03 
UI WALL 1.7E-02 
UI WALL 3.7E-02 - . . . .  . 2.0E-02 

47% 
Ingestion Inhalation 

CUSS - 
GI ABSORP 1.0E-04 1 .BE44 : ; : ;9 :3 

- 
UI T A U  9.3E-03 3.7E-03 

UI WALL 2.3E-02 9.3E-03 

. . . .  . 1.7E-03 

, 64/18/10 

84/18/18 - 

Inhalation 
4% 

Ingest ion 
CUSS - 

1. BE-04 
1.0t-02 

GI ABSORP 1.0E-04 

GONADS 7.4E-03 

SI WALL 1.1E-02 

UI TALL 2.4E-02 

UI WALL 4.1E-02 

1/4/95 

64/19/17 

641 191 17 

64/19/17 

2. BE-03 

4.1E-03 

8.9E-03 

1.6E-02 
65/19/16 

. . . .  . 3.6E-0T - 

Inha 1st ion 
49% 

Ingest ion 
U S  - 
GI ABSORP 1.0E-04 1.0E-04 

- 4  
;;::/;9 

ST WALL 2.0E-03 
SI WALL 1.3E-03 
UI WALL 7.4E-04 
C.E.D.E. 2.4t-04 9.3E-05 

2.18 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

- 

TITANIUM 

Inhalat ion 
Ti 

Ingestion 
Mss - 
GI ABSORP 1.IE-02 1.0E-02 1. BE-02 1. BE-02 

B.St-03r -0lr 5 6t-01* 7.4E401 
klFe/m sjs/es 0/0/100 

CONADS 1.8E-82r 4. E-Blt 1.2E-O1t 

BREAST 9.3E-831 4. E-Bb 1.1E-01, 

R YARROW lhlE-82t 4. &el* 1.3E-01, 

THYROID 4. E-0h 

BONE SURF 4. E-01* 

SI WAU 2.1E-02 4. E-01 1.4E-01 

32 16/62 26/32/42 

32 16/62 25/38/46 

32 16/52 26/31/44 

32 16/62 

32 16/52 

I 
4 

.. 

#I 
8 

32/16/52 27/31/42 

33/16/51 38/28/12 

34/15/51 36/24/41 

32/16/52 24130146 

UI WAU 5.2E-02 4.8E-81 1. SE-01 

UI V A U  1.4E-01 5.2E-01 2.0E-81 

W I N D E R  6.2E-01 1. SE-01 

I T  . 0 .  i 2  ' 0 . i 2  
t .~ .  D.E. 1. ~ E - B Z *  4.SE-01* 1.7E-01t 8.9t-01, 

Inha Iat ion 
+i 

Ingest ion 
CLASS v 
GI ABSORP 1.0E-02' 1. BE42 1 .BE42 1.0E-02 

:;:;9y :;;:I:: :;;it:: 
- - 

CONADS 2.SE-04 6.3E-06 
80/12/8 

ST WAU 1.6E-03 2 . 7 ~ - 0 4  
90/4/6 

SI WALL 2.2E-03 3.4E-04 2.4E-04 

UI WAU 3.2E-03 4.8E-04 2. BE-04 3. SE-04 

UI W A U  1.4E-03 2.3E-04 

961312 66/29/6 

96/3/1 76/19/6 66/29/5 

941412 
. . . .  . -  2. BE-04 1. SE-04 1.7E-0?- 

2.19 



50- Year Comm i t t ed Dose Equ i vu 1 en t Factors -- rem/& i I n  take (Con t inued) 

VANAD I UM 

Inhalation 
47v 

Ingestion 
CUSS 
G I  ABSORP 1.0E-02 1. BE-02 1. BE-02 
mcs 3.7E-04 4.4k-04 

1/10/89 0/16/64 

97/1/2 

97/2/1 

ST IAU 1.7E-03 1.8E-04 

SI IAU 7.0E-04 7. BE-06 

UI IAU 2.8E-04 
t.E.D.t. 1.6t-04 6.  BE-05 6.3k-06 

Inha lat ion 
4% 

CLASS - Ingest ion 
--- 
GI ABSORP 1.0E-02 1 .BE42 1. BE-02 
t0NS 4. Bt-03 4.1E-02 

13/7/80 011199 
GONADS 

BREAST 

R NARROW 

BONE SURF 

S I  IAU 

UI WALL 

1. BE-02 3.6E-03 4: 8E-03 
61/18/29 68/12/30 

36/14/60 

34/16/61 

33/18/61 

64/9/27 

75/7/18 66/18/32 

83/6/11 02/18/28 

32/16/63 

2.4E-03 

8. SE-03 

8.9E-03 

1.2E-02 3.7E-03 

2.3E-02 6.2E-03 1.1E-02 

U I  IAU 4.8E-02 9.6E-03 2.1E-02 

RDUINDER 3.7E-03 

I T  0.12 - . . . .  . 4.6E-03 8 .  BE-03 

Inha I at ion 
4% 

cuss - Ingestion 

01 ABSORP 1.0E-02 1. BE-02 1 .BE42 

!$it: $Fi:: - 
WNADS 4.1E-06 

R W O W  ' 6.9E-04 

BONE SURF 1.6E-03 

UI !ALL 2.3E-04 
UI WALL 8.7E-04 1.4E-04 

t.E.D.t. 6.4t-05 1. SE-04 2. BE-04 

32/16/62 

32/16/62 

32/16/62 

88/8/14 

2.20 



6295 - 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

CHROMIUM 

‘%r 
Ingest ion Inha Iat ion 

Mss - 
GI ABSORP 1.0E-81 1.0E-02 1.0E-81 1.0E-01 1.0E-01 

cs 

69/11/30 81/14/25 61/18/21 

31/14/49 24/12/64 

‘ 48/14/48 32/14/64 . 

BREAST 2.8E-84 2.4E-04 

R UARRW 3.6E-04 3.1E-84 4.1E-04 3.1E-84 

SI WAU l.3E-83 1.4E-03 6.2E-04 
691 11/30 

87/9/24 61/12/27 60117123 
U.1 WALL 2.2583 2.4E-03 8.3E-84 8.9E-84 9.6E-04 

LLI WALL 3.7E-83 4.1E-03 8.QE-84 1.SE-03 1.6E-03 

RBUINDER 6.9E-04 6. SE-04 4.lE-84 
75/7/18 63/11/26 63/17/28 

46/14/40 
I T  8.08 8.86 8.12 - . . . .  . 6E-04 4.4k-04 6. BE-04 7.1E-04 

‘%r 
Ingestion Inhalation 

cuss - 
GI ABSORP 1. BE-81 1.0E-02 1. BE-01 1. BE-01 1. BE-81 
ClrNCS 3.7t-04 4.1E-04 4.4E-84 

1/9/90 8/16/86 8/22/18 
GONADS 4.1E-86 4.1E-06 
ST WAU 1.6E-03 1.6E-03 1.8E-04 

SI WALL 7.4E-84 7.8E-04 9.2E-06 

ILI WALL 3.7E-04 4.1E-84 

C.t.D.E. 1.7t-84 1.7t-04 6:lt-06 4.9t-06 6.3E-05 

961212 

96/3/1 

961311 

%r 
Ingest ion Inha Iat ion 

CUSS v 
GI ARSORP 1. BE-81 1.0E-02 1 .BE41 1. BE-01 1. BE-81 

1.4t-04 1 .4t-03 2.0E-03 
17/8/75 1/1/90 8/0/108 

47/13/48 54/15/31 

35/15/60 

38/15/49 

34/15/61 

GONADS 1.6E-04 1.5E-04 1.0E-84 B.1E-05 

BREAST 7 .BE-06 

R YARROW 4.4E-85 1. BE-04 

BONE SURF 1. BE-04 

SI W A L L  1.7E-84 1.7E-04 1.1E-04 
47/13/40 

60/10/30 

74/7/19 68/10/30 61/17/22 

34/15/51 

UI WAU 4.1E-04 4.1E-04 1.4E-04 

LLI WALL 9.3E-04 1.0E-03 2.2E-04 4.1E-04 4.4E-04 

RWINDER 9. 2E-06 

I T  0 .  12 - . . . .  . 3E-04 1.1E-84 2.1E-04 2.6E-04 

2.21 



50- Year Commi t t ed Dose Equ i vu 1 ent Factors --rem/pCi I n  take (Cont inued) 

MANGANESE 

Ingest ion Inha Irt ion 
U S  
GI ABSORP 1.0E-01 1.0E-01 1.0E-01 

ST IAU 2.3E-03 2.. 8E-04 

SI IAU 1.2E-03 1. 6E-04 
Q 8 / l / l  

871211 . .  
U I  IAU 6.3E-04 
C.E.D. E. 2. SE-04 1.0E-04 8.4t-05 

Ingest ion Inhalation 
QMS 
01 ABSDRP 1.0E-01 1. BE-01 1. BE-01 
mcs :$$ j@ 

- 
ST IAU 1.QE-03 1.8E-04 

971112 
SI ILL 5.6E-04 - . . . .  . 6 . k - 0 6  4.9t-05 

Inha I at ion 
6% - Ingestion 

U S  
01 ABSORP 1.0E-01 1.0E-01 1.0E-01 
KJNGS :if:/;: - ij827Q8B2 - 
COW 1.0E-02 3.6E-03 4.4E-03 

2.4E-03 1.9E-03 BREAST 

R yAI(Rm 2.8E-03 4.4E-03 2 .BE-63 

BONE SuW 4. I€-03 

uvw 1.E-02 4.E-13 

02/18/28 62/13/26 

38/14/48 29/13/68 

38/15/47 37/18/46 

38/16/40 

36/16/49 M/23/44 

08/11/29 61/13/26 

6719124 62/12/26 

SI WALL 1.1E-62 4.lE-03 4.8E-63 

UI IAU. 1.9E-02 5.E-13 7.8583 

UI !ALL 3.3E-02 7.8E%i3 1.QE-02 

W I N D E R  4.8E-03 4.8E-03 3.4E-03 
79/7/14 65/11/24 

36/16/60 7/6/87 
6.08 .s.iae 6.88 - 4. SE-03 5.6E-03 

rr 
. . . .  . 

6293 . 

Inha lation 
%l 

Inqest ion 
CLASS - 
GI ABSORP 1.0E-01 1.0E-01 1.0E-01 
mcs -83 

;;:;lee 
R YARROW 8.1E-05 4.1E-04 

BONE SURF 8.1E-04 . 4.1E-03 l.4E-03 

LIVER 1.4E-04 7.0E-04 

U I  IAU 2.4E-04 

34/16/50 

34/16/50 33/26/41 

34/16/50 

UI IALL 7.0E-04 . . . .  . - 2. l t -04 4.3€-04 

Inha 1st ion 
%I 

Ingest ion 
CLASS - 
CONADS 3.6E-03 3.3E-03 2:6E-03 

BREAST 1.0E-03 3.4E-03 3.2E-03 

R Y A R R O I  1.8E-03 6.3E-83 4.1E-03 

BONE SURF Q .6E-03 

LIVER 3.7E-03 1.7E-02 9. BE-03 

SI IAU 3.6E-03 
UI IAU 6.2E-03 4.8E-03 

U I  IAU 8.1E-03 
W I N D E R  1.9E-03 6.7E-03 6.7E-03 

42/14/44 43/14/43 

34/15/51 15/18/75 

34/15/51 21/14/65 

34/15/51 

34/15/51 22/17/61 

42/14/44 

34115/61 6/4/91 ,--, -~ , - .  

IT .  0.06 0.18 0.18 
t.E.D.t. 2.7t-03 6.4t-03 6.4t-03 

Inht lit ion 
4h 

Ingestion 
uss 

. .  
W W  3.1E-04 7:8E-06 

7811318 

92/3/6 

96/3/2 

971211 

ST T A U  3.3E-03 6.2E-04 

SI IAU 4.1E-03 5.9E-04 

UI WALL 5.2E-03 7.4E-04 

UI IAU 2.0E-03 - . . . .  . 3.X-04 2.4t-04 

2.22 



6293 - 

50- Year Comi  t ted Dose Equ i vu 1 en t Factors-- rem/pCi I n  t a k e  (Con t inued) 

I RON 

Inhalation 
4% 

Ingestion 
CUSS - 
GI ABSORP 1.0E-01 1. E-81 1. BE-01 

UNGS 3 9.3 -03 
0/6fe4 

CONADS 2.4E-03 6.7E-84 4. BE-04 

ST IAU 6.2E-83 
SI IAU- 1.3Ed2 2.2E-63- 2.3E-83 

UI IAU 3.2E-82 6.2E-I 6.6E-03 

UI W A L L  3.682 4. BE43 6.2E-03 

73/12/16 08/21/11 

86/6/6 74/16/18 

96/3/2 74/16/10 

96/3/2 74/16/10 - 1.7E-03 2.0t - -  03 . . . .  . 

Inha lit ion 
+e 

Ingest ion 
CUSS - 
GI ABSORP 1.0E-01 1.0E-01 1. BE-01 

3.7E-04* 1.9t-03* 4.lE-0% 
32/16/63 6/4/91 

34/16/60 34/26/40 

34/16/60 34/26/40 

34/16/60 34/26/40 

34/16/60 34/26/40 

34/18/68 34/26/40 

GONADS 4.1E-04s 1.9E-031 6.7E-04* 

BREAST 3.7E-041 1.9E-03* 6.3E-04* 

R YARROW i. IE-B~* 1.9E-03* 6.7E-04r 

LIVER 1.3E-03* 6.3E-03t 2.1E-03* 

S R E N  2.1E-03* 1.0E-02* 3.6E-03* 

SI WALL 4.4E-04 
UI WALL 6.3E-04 1.9E-03 

36/16/60 

37/16/48 41/28/38 

34/16/60 

UI IAU l.lE-03 2. BE-03 1. BE-03 

REUAINDER 1.9E-03* 

I T  -0.66 
E.t.D.t. 6.8E-04* 2.6t-03* 1.2t-03* 

Inha 1st ion 
% 

. Ingestion 
Mss D I Y .  

L GI mow 1.0E-01 1.0E-01 1.0E-01 
2.4E-03 1.3t-02 6.2t-02 

29/14/67 3/2/86 
CONADS 6.3E-03 1.ZE-02 6: 2E-03 

37/16/48 46/23/31 
BREAST 2.7E-03 1.1E-02 4.8E-03' 

34/16/61 38/22/40 - f  - 
R Wwm 3.lE-03 1.2E-02 

34/16/61 
1.1E-02 
34 I16 I60 

BONE SWIF 

THYROID 1. iE-e2 
34/18/60 

34/16/50 

34/16/60 

S P L W  6.7E-03 3.1E-02 1.1E-02 

LIVER 6.6E-03 2, BE42 

SI IALL 7.8E-03 
UI WALL' 1.4E-02 1. SE-02 

UI IAU 3.lE-02 1. BE-02 1.7E-02 
41/14/46 

REMAINDER 
68/12/38 55/14/31 
1.7E-02 
34/16/60 

I T  0.06 - . . . .  . 1. 5E-02 9.9E-03 

Inha lit ion 
% 

Ingest ion 
U S  - 
01 AkORP 1.0E-01 1. 0E-01 1. 0E-01 

1.lt-0lr 6.  Bt-01* 2.7t-0h 

COW 1.3E-01* 

BREAST l.lE-0lr 

R Y A R R O I  1.2E-Blr 

THYROID l.lE-01* 

BONE S U F  1.1E-01* 

LIVER 2.8E-Blr 

SPLEEN 3.4E-01, 

LLI W A U  1.6E-01 

34/18/68 24/19/67 

34/16/60 33/26/41 

34/16/68 33/25/42 

34/16/50 33/26/42 

34/16/60 33/26/42 

34/16/50 33/25/42 

34/16/58 33/26/41 

34/16/60 33/28/41 

6.3E-01* 2.3E-01* 

6.  6E-01* 2 .0E-01* 

6.9E-01* 2.1E-0lr 

6.6E-01* 2. 0E-01* 

5.6E-01* 2.0E-Blr 

1 .'4E*00* 4. 8E-0lr 

1.7E*00* 6.9E-01* 

2. 5E-01 
34/25/41 

34/16/60 33/26/42 
REUAINDER 1.9E-01* 9.3E-011 3.3E-01. 

WT 0.12 . 0 .  ie . 0 .  i2 
. . . .  1 . 5E-01* 7.6E-01* 2.7E-81* 

2.23 



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

COBALT 

Ingest ion Inhalation 
CUSS w 
mcs -03* 
GI ABSORP 5.0E-02 3.0E-01 5.0E-02 5.0E-02 

;;:;9: :;;;93 
GONADS 2. BE43 2.3E-03* 7.4E-041 8.5E-04t 

ST WALL 3.1E-03 3.1E-03 
SI WALL 7.4E-03 5.5E-03 1. BE-03 2.1E-03 

U I  WALL 2.0E-02 1.5E-02 4.8E-03 5.5E-03 

78/15/15 66/21/13 

71/14/15 68/21/13 

72/13/15 86/22/12 
U I  WALL 2.7E-02 2.lE-02 6. i ~ - i 3  7. e ~ - i 3  

73/13/14 66/22/12 
Z.E.D.E. 4.1E-03 3.3E-032 1.7t-03* 1.9E-031 

Mss 
GI ABSORP 
[Iowcs 

GONADS 

BREAST 
R YARROW 
LIVER 
SI WALL 
UI WALL 
U I  W A L L  

REMAINDER 5.9E-03 1.0E-02 
54/11/36 

Inha lotion - %o 
Ingest ion 

5.0E-02 3.0E-01 5.0E-02 5.0E-02 
5.2t-03 1.0E-01 2.2t-01 

1/1/98 0/0/100 
1.3E-02 1.4E-02 8.5E-03 

2.3E-03 5.9E-03 
3.2E-03 7. BE-03 

1.3E-02 
1.4E-02 1.6E-02 

46/15/38 

2.4E-02 2.3E-02 
6.2E-02 4.1E-02 2. BE-02 

I T  0.06 0.06 
. t . O . t . .  8.7E-03 1.2t-02 1.6E-02 2.6E-02 

0 t h  
Ingest ion Inhalation 

Mss - 
ma 5.9t-04* -02* 6 3E-m 
01 AESORP 6.0E-02 3.0E-01 6. BE-02 6. BE42 

;;;;9a 0;0/100 
OONADS 6.7E-04* 1.1E-BJt 
BREAST 6.9E-04* 
R UARROW 3.3€-04* 1.0E-03* 
LIVER 1.7E-03* 
SI WALL 8.5E-04 1.3E-03 
UI WALL 2.0E-83 2.1E-03 
UI WALL 4.8E-03 4.1E-03 
REMAINDER 9.3E-04* 

Z.E.D.E. 6.6E-04r 1.1E-03r l.Bt-83* 7.5k-03* 
'IT 0.06 

Ingest ion Inhalation 
U S  - 
GI ABSORP 5.0E-02 3.0E-01 5.0E-02 5.0E-02 

-04 4.8E-04 
",:;96 8/4/96 

GONADS 1.7E-05 2.0E-05 
ST WALL 9.6E-05 1.0E-04 
SI WALL 1.9E-04 l.6E-04 
U I  WALL 5.2E-04 4.1E-04 1.1E-04 1.3E-04 

U I  WALL 5.9E-04 4.8E-04 1.3E-04 1.5E-04 
69/14/17 64/22/14 

__ -~ 
68/14/18 65/22/13 

t.E.D.E. 8.8t-05 7.4E-05 5.4E-05 7.5E-05 

6% 
Ingest ion Inha I at i on 

CUSS - 
GI ABSORP 5.0E-02 3.0E-01 5.0E-02 5.0E-02 

1/1/98 0/0/100 

48/14/38 
GONADS 3.7E-03 4.1E-03 2.4E-03 

BREAST 6.7E-04 1.7E-03 
R YARROW 9.6E-04 2.0E-03 
LIVER 3.7E-03 
SI WALL 4.1E-03 4.8E-03 
U I  WALL 7.0E-03 7.0E-03 
UI WALL 1.6E-02 1.2E-02 7.4E-03 

REMINDER 1. BE-03 2.9E-03 
55/11/34 

I T  0.06 0.06 
f . . .  . 3.5E-03 4.6E-03 7.1t-03 

Inha I at i on 
5 

Ingest ion 
CLMS - __ _ _  
GI ABSORP 5.0E-02 3.0E-01 5.0E-02 5.0E-02 

1 .k -06  1.6- 
8/18/81 8/16/04 

ST WALL 6.2E-05 6.2E-05 
SI WALL 7.4E-06 7.4E-06 
. . . .  . 3.6t-06 1.3E-06 1.9t-06 

2.24 



6293 
. -  

. . a  -is.: - _  
- _  50-Year Committed Dose Equivalent Factors--rem/Ki Intake (Continued) 

Mco 
Ingest ion Inhr l r t  ion 

aMs - 
GI ABSORP 5.0E-02 3.8E-01 6. BE-02 5.0E-02 

3.2E-83* 1.9t-02* 1.3t-01* 1.3t -00~ 
2/2/96 8/8/180 

GONADS 1.2E-02* 2.7E-02* 1.6E-02* 
36/21/44 

BREAST 4.1E-13* 1.9E-02* 1.6E-02* 
19/17/84 

R YARROW 4.6E-03* 2.8E-02r 1. 6E-02t 
28/17/03 

LIVER 8.6E-13, 4.8E-02* 3.4E-021 
21/19/60 

SI W A L L  1.3E-02 3.0E-02 
UI WALL 2.1E-02 3.6E-02 
LI.1 WALL 4.lE-02 6.2E-02 3. BE-02 

RWINDER 7.8E-03* 3.2E-02* 3.0E-02r 
46/16/48 

10lQl9l 
I - I  -- -- 

I T  0.08 0.06 0.06 
t.t.D.E. 1.0E-02* 2.8E-02* 3.0E-02* 1.5E-01* 

61co 
Ingest ion Inhr tat ion 

cuss - 
GI ABSORP 5.E-02 3.0E-01 5 .BE42 5. BE-02 

(xi :;E/:: :;;:I:; 
- 

ST W A L L  1.4E-03 1.4E-03 
SI VALL 1.3E-03 l. lE-03 
&I WALL 1.2E-03 1.1E-03 
UI WALL 3.3E-04 2.9E-04 
. . . .  . 2.4t-04 8. 0t-05 8. BE-06 

Inhr I a t  ion 
62yb 

Ingest ion 
CUSS - 
GI ABSORP 5.0E-02 3.0E-01 6.0E-02 6.0E-02 

r 

ST WALL 1 .BE43 1.3E-03 ~ ~~ ~~ _ _  
SI WALL 2.8E-04 2.6E-04 
. . . .  . - St-06 3. BE-05 3.2E-eb 

2.25 



6293 
50- Year Corn i t t ed Dose Equ i vu 1 en t Factors - - rem/& i I n t a k e  (Con t inu ed) 

NICKEL 

Inhr lrtion 
4li (IN) 

v Ingest ion 
Mss 
GI ABSORP 6.0E-02 6. BE-02 6. BE-02 

2.6E-83 1.k-02 
21/18/69 1/1/98 

63/12/36 67/14/29 

36/16/60 21/11/88 

38/14/48 27/12/81 

62/12/38 65/14/31 

67/11/32 67/12/31 

66/9/28 88/12/28 

CONADS 6.9E-03 2. BE-03 2.9E-03 

BREAST 1.E-03 1. BE-03 

R YARROW 1.4E-03 2.1E-03 1. BE-03 

SI WALL 6.9E-03 3.1E-03 3.1E-03 

U I  WALL 8.6E-03 3.4E-03 4.1E-03 

UI WALL 1.4E-02 4.4E-03 8.3E-03 

WINDER 2.7E-03 2.7E-03 3.1E-03 

1 . 1  1.12 0.08 - 2.6E-03 3. BE-03 

42/14/44 8/6/80 
I T  . . . .  . 

64ri (VAS) 
Ingest ion Inha 1st ion cuss - 

4.lE-03 
GONADS 4.lE-03 

GI ABSORP 

BREAST 
R YARROW 
BONE S W  
THYROID 
SI WALL 
LLI WALL 
W I N D E R  

3.6E-03 
4.1E-03 
3.6E-03 
3.6E-03 
4.4E-03 
4. BE-03 
6.2E-03 

~ 

WT 1.18 
. . . .  4.2t-03 

ONi (IN) 
Ingest ion Inhalation 

Mss - 
GI ARSORP 6.E-02 6.0E-02 5.0E-02 - -03, 

GONADS 3.7E-03* 8.6E-04* 1.2E-03* 

B E S T  3.5E-04* 

R YARROW 4.1E-041 

ST WALL 8.3E-04 

SI W A L L  6.9E-03 1.1E-03 1.9E-03 

UI WALL 1.3E-02 2.2E-03 4.1E-03 

LLI WALL 2.lE-02 3.6E-03 8.3E-03 

W I N D E R  6.6E-04 

rr 0.08 

:;;;9Y ;;;;98 

78/7/16 88/13/19 

44/12/44 

68/11/39 

61/8/31 

83/8/11 68/12/20 

90/4/8 89/12/19 

921414 78/12/18 

87/18/23 

t . E.D.E. a.3~-03* 1.0E-03t 1.7E-03, 

67Ni (VAS) 
Ingestion Inha 1st ion 

Mss w 
01 ABSORP 
P 
(IoNADs 6.9E-04* 
BUEhST 6.2E-041 
RYARRm 6.9E-04. 
KIDNEYS 7.8E-041 
N I N D E R  8.6E-045 

7.9€-04* 
I T  0.24 

2.26 



6293 

50- Year Corn i t t ed Dose Equ i va  1 en t Factors - - rem/& i I n  take  (Con t inued) 

. -  
Ingest ion h h 8  I 8 t  ion 

cuss - 
G I  ABSORP 5.0E-02 6. BE-02 5.0E-02 

1.3E-04* 1.3E-03* 4.4t-03* 

CONADS 

BREAST 

RYARWn 

BONE SWIF 

THYROID 

ST WALL 
SI W A L L  
UI WALL 

UI WALL 

WINDER 

1. 4E-04* 

1.3E-l4* 

1.4E-04* 

1.6E-I4 
1.6E-04 
4.4E-04 

1. BE-03 

1.4E-04 

31/16 
1.3E- 

1.3E- 

1.3E- 

1.3E- 

1.4E- 

33/18 

33/18 

33/10 

33/16 

33/10 

'E 
I? 
'E 
13 
'E 
I3 
'6 
13 
'6 
13 
' 5  

i4 3/3/94 
I* 4.1E-04* 
il 38/28/41 
I t  4.lE-04* 
il 38/28/41 
I* 
i l  
I* 
i l  
I* 
i1 

1.3E-03 

1.4E-03 

1.3E-03 

35/15/50 

39/16/48 

33/18/61 
WT 0.08 0.18 

t. t . D .  t. 2. 0t-04* 1.3E-03* 7. 0E-04* 

G I  ABSORP 
LUNGS 
GONADS 
BREAST 
R YARROW 
BONE W 
THYROID 
UI WALL 
WINDER 

69~i (VW) 
Ingest ion Inha I a t  ion 

D 1 Y 

2.6t-03* 
2.7E-03* 
2. 8E-03* 
2.7E-03* 
2.7E-03* 
2. 9E-031 
2.7E-03 
2.8E-03* 

I T  0.24 
. . . .  2.7t-03* 

Inha la t i on  
% (rw) 

Ingest ion 
cuss - 
G I  ABSORP 5.0E-02 6.0E-02 5.0E-02 

3.lE-04* 3.2t-03s l . l t - 0 2 r  
31/16/64 2/2/98 

CONADS 3.1E-04s 3. 0E-03* 9.3E-04t 
33/18/51 38/29/41 

BREMT 3.1E-04* 3.0E-03t 9.3E-04* 
. 33/18/61 38/29/41 

R YARROl 3.1E-04* 3. 0E-03* 
- - 33/16/61 

BONE SW . 3.0E-03* 

K IDNM 3. IE-03+ 

THYROID 3. BE-03 

ST WALL 3.7E-04 3.1E-03 

S I  WALL ).BE-04 3.1E-03 

UI WALL 1.3E-03 3.2E-03 

UI WALL 3.4E-03 2. SE-03 2.5E-03 

t . t. D. t. 5.4t-04* 3. BE-031 1.9E-032 

' 33/18/61 

33/18/61 

33/18/61 

33/18/61 

33/16/51 

38/15/49 

41/14/45 44/16/40 

%i (VAS) 
Ingestion Inhalat ion 

CUSS v 
G I  ABSORP 

cs 6.3E-03s 
GONADS 6.3E-03* 
BREAST 8.3E-03* 
R MARROW 6.3E-03* 
BONE SUR 8.3E-03* 
THYROID 8.3E-03s 
ST WALL 6.3E-03* 
S I  WALL 8.3E-03* 
UI W A L L  8.3E-03* 
KIDNEYS 6.3E-03* 
RDUINDER 8.3E-03t 

. . . .  8.3E-03* 
11 0.08  

%i (IN) 
Ingest ion Inha I a t  ion 

cuss D 1 Y 
G I  ABSORP 5.8E-02 5.0E-02 5.0E-02 
LUNGS 1.1E-03 1.4t-03 

1/4/95 0/11/09 
GONADS 8.9E-05 
ST WALL 2.3E-03 3.4E-04 

S I  VALL 2.7E-03 4.1E-04 

UI WALL 3.4E-03 4.8E-04 

UI WALL 1.4E-03 
r .  t.D.E. 6.E-04 2.1E-04 1.7E-04 

981212 

971211 

97/2/1 

2.27 



6293 
50-Year Committed Dose EquivaZent Factors--rem/pCi Intake (Continued) 

%i CAP) 
Inhalation v Ingest ion 

U S  
GI ABSORP 
mcs 2. St-03 

3. BE-04 . . . .  

. .  
Inha Iat ion - Ingestion 

Mss 
GI ABSORP 6.0E-02 5 .BE42 6.0E-02 

1.0E-02* 3.6E-02 
212106 012198 

SI WALL 2:1E-03 . 

UI WALL 5.6E-02 8. QE-03 1. 9E-02 

UI WALL 1.3E-01 2.0E-02 4.4E-02 

84/6/10 

961312 69/11/20 

98/3/1 89/11/20 . . . .  . - 3. 1 ~ - ~ 3 *  a.  BE-^ 

Inha Iation 
%i CAP) - Ingest ion 

M s s -  
ii ABSORP 

Gs 8. 9E-03 
GONADS 1. BE-03 

1. BE-03 BREAST 
R YARROW 1. BE-03 
KIDNEYS 1. BE-03 
. . . .  1.7E-03 

2.28 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

COPPER 

Inha tat ion 
67th 

Inha I at ion Ingest ion 
%u 

Ingestion 
Mss -aAss - 

BREAST 

R U A R R N  

UVW 

PANCREAS 

GI ABSORP 6.0E-01 5.0E-01 5.0E-01 .5.0E-01 
1. -0 - .9E-03 
6/$9: !ji79:3 !/3/96 

53/14/35 
CONADS 4.4E-M , 2.6E-04 

- 2.3E-iar 
44/16/41 
2.7E-04 
45/15/40 
8.6E-04 . .  

GI ABSORP 5.IE-01 5. BE-B1 6. BE-01 6 . 6 0 1  
-04 -04 

&7 $::/03 

941214 

- 
COW 5.2E-I5 
ST ?ALL 1.9E-03 1. BE-04 

SI WALL 5.2E-84 
UIWAU 2.3E-M - . . . .  . 6.4b-86 4.4t-06 4.9E-ab 

%u 
Ingest ion Inha Iat ion BRAIN 

CUSS - 44/16/41 

44/16/41 

45/15/40 

8.9E-04 

1.0E-03 

GI AESOP 6.IE-I1 5.0E-01 6.BE-01 5.0E-01 SI WALL 1.2E-03 - - UI WALL 4.8E-03 9.3E-04 1. BE-03 1.9E-03 

CONADS 2.0E-04 6.2E-06 UI WALL 1.BE-02 1. BE-03 3. BE-03 4.1E-83 
;;:;9F :;E/:: &:; 83/8/11 67/12/21 65/18/17 

r 77/13/10 91/4/6 68/11/21 86/18/17 
ST WALL 1.4E-03 2.4E-04 . . . .  . 6.6E-04 9.8t-04 1.1E-0g 

SI WALL 1.4E-03 2.2E-04 

U I  WALL 2.1E-03 3.2E-04 2.4E-04 

UI WALL 1.0E-03 1.7E-84 

- 
89/4/7 

93 j413 

951312 66/28/6 

921513 
. . . .  . -  1.7E-04 1.2t-04 1.4t-04 

' 

Ingestion Inha lit ion 
CLASS - 
01 ABSORP 5.BE-01 6.0E-01 5.0E-01 5.0E-I1 

7 .4~-a4 i . 3 ~ - 0 3  i .3t-03 
3/3/94 1/5/94 1/9/90 

GONADS 1.8E-04 6.9E-05 
671 13/20 

ST W A L L  6.3E-04 
SI WALL 7.8E-04 1.6E-04 

UI W U  2.3E-03 3.7E-04 4. BE-04 6.6E-04 

UI W U  2.6E-03 4.4E-04 5.9E-04 7. BE-04 

841719 

921414 72/15/13 67/23/10 

931413 74/14/12 87/23/18 
t.t.D.t. 4.3E-04 1.6t-04 2.2E-04 2.3E-B4 

2.29 



6293 
50- Year Corn i t t - d  Dose Equ i vu 1 en t Factors - - rem/pC i In take  (Con t i nued) 

ZINC 

Inhalation - 6% 
Inha I a t  ion Ingest ion Ingest ion 

5. BE-0 1 - 3. ?E-03 

w Mss 
6.0E-01 GI ABSORP 6.0E-01 

Mss 
GI A B S O R P  6.0E-01 

;;E/:: 1/7/92 
OONADS 1.1E-03 CONADS 4.4E-04 
ST WALL 6.2E-03 ST WALL 1.0E-03 
SI WAU 7.0E-03 SI WALL 1.8E-03 
UI WALL 1.9E-02 4.lE-03 UI WALL 6.7E-03 

87/24/9 
1.8E-03 
67/22/11 

4.4E-03 UI WALL 8.9E-03 2.3E-03 
67/23/10 

UI WALL 2.0E-02 
8712419 . . . .  . - 1 . E t 4 3  t.t.D.E. 1.2t-03 6.9E-04 

Inha lation 
%I 

Inha Irt ion Ingestion 
% 

v Ingest ion 

5.  BE-01 
-04 3.E-04 

- Q A S S  
6.1E-01 GI ABSORP 6.0E-01 

QASS 
01 ABSORP 6.6E-11 

ii& 8/21/79 
ST WALL 2.1E-03 ST WALL 7.8E-04 
SI WALL 8.lE-M SI WALL 4.1E-04 

UI WALL 2.3E-04 - 7.lE-06- t . . . .  E D  E 8 . 6k-06 
UI WALL 3.7E-04 

3.6E-05 

1.3E-02* 

1.2E-12* 

1.7E-02* 

1.2E-12* 
I. 7E-62r 
I. 6E-62 
I. 6E-62 
1 .OE-12 
1.8E-02* 

Inha lation 
6% 

Ingest ion 
Mss w 
01 ABSORP 6.0E-01 6.OE-01 

l . l t -82*  :;E* 
7.4E-03* 

1.1E-12* 

1.3E-02* 

62/14/34 

32/9/69 

a8/10/62 

2.2E-02* 
16/4/81 rr 1.12 1.18 

t. E.D. E. 1.4E-02* 1.8E-02i 

Inhalation 
7% 

Ingestion 
M S S  - 

6.0E-01 
2.2E-03 
0/15/85 

OOIUDS 4.4E-04 
ST WALL 2.7E-03 

UI WALL 4.4E-13 

UI WALL 2.3E-03 

SI WALL 2.8E-03 

. .  

. . . .  . -  3. BE-04 

6.6E-04 
66/28/8 

Inha lat ion 
nzn 

Ingoat i on 
QASS v 
a1 ABSORP 6 . ~ ~ - i i  6. BE-01 

1.9E-02 

GONADS 4.1E-03 

BREAST 1.7E-03 
R YARRm 3.3E-03 
SI WALL 4.4E-03 
UI WALL 1.3E-02 

UI WALL 3.7E-02 

2/2/90 

63/17/20 
1 .9E-03 

7.0E-03 

1.6E-02 
63/16/21 

~~~ ~~ ~~ 

84/18/18 
t . E. D. E. 4.9t-03 4.2E-03 

2.30 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) . . 

GALL I Ut4 

_ _  
I -  - Inha Irt ion - a01 

Inhalation Ingestion 
a01 

Ingest ion 
Mss -clASs 

mcs - - 4  - 4  . 8 - 4  

ST T A U  1.1E-03 8 .  SE-06 GONADS 7.4E-06 - :. -. 
GI ABSORP 1.0E-03 1.0E-03 1. BE-03 GI ABSORP 1.0E-03 1.0E-03 1.0E-03 

;;E/:: :;;;/:1 :;:;9: ;/l& 

971112 ST TALL 2.2E-03 2.9E-04 
98/2/2 
2.1E-04 
97/2/1 

. .  
SI WAU 2.3E-04 . . . .  . 2. BE-06 2. BE-06 SI T A U  1.OE-03 

. .----- - -  U L  WALL 1.E-03 1.8E-I4 

UI TALL 2.4E-04 
.. ,* 1 . 98/3/l ._-*I- 

- Ingost ion Inha I i t  ion . . . .  . 1.2E-04 9.3E-06 
% 

Mss w 
GI ABSORP 1.0E-03 1. BE-03 1.0E-03 - 

:;::9: :;:79F 7% 
GONADS 2.0E-03 6.2E-04 4.1E-04 Ingastion Inha I at ion 

76/11/14 89/19/12 CUSS - 
R MARROT 6. SE-04 GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

49/19/32 2.0E-04 2.1E-04 

82/8/12 ST WALL 9.3E-04 8 .  CE-06 

921414 73/18/11 SI TALL 2.8E-04 

ST W A L L  6.2E-03 1.0E-03 8/13/07 0/18/82 

SI TALL 1.0E-02 1.7E-03 1.9E-03 99/1/0 

U I  WAU 2.7E-02 4.1E-03 4.8E-03 . . . .  . 6 2.9E-05 2.6E-06 

U I  TALL 2.7E-02 4.4E-03 4.8E-03 
96/3/2 741 161 11 

%m 
Ingest ion Inhr Iat ion 

cuss - 
GI ABSORP 1.0E-03 1.0E-63 1. BE-03 

:;::ilr 82;:7;r 
GONADS 6.9E-04 1. BE-04 2.3E-04 

BREAST 1. BE-04 

R UARROT 3. BE-04 

BONE S U E  1.6E-03 

86/11/26 86/14/21 

38/16/47 

38/18/48 

34/17/49 

34/18/60 

36/18/49 . 

78/9/21 

86/6/10 87/11/22 

LIVER 3. BE-04 

SPLEEN 2.8E-04 

SI V U  9.3E-04 2. 5E-04 

&I WALL 2.7E-03 6.2E-04 1.0E-03 

UI IAU 5.9E-03 1.0E-03 2.lE-03 

\ 

Inhr Irt ion 
7% 

Ingest ion 
Mss w 
01 ABSORP l.BE-I3 1. IE-03 1. BE-03 

:;&Y !;:79? 
- - 

OONADS 3.1E-03 7.4E-04 7.4E-04 

BREAST 3. BE-04 

R Y A W W l  8.7E-04 

LIVER 7.4E-04 

ST TALL 3.8E-03 8.9E-84 

SI TALL 8.SE-03 1. BE-03 1. BE-03 

UI WALL 2.1E-02 3 .  SE-03 4. BE-03 

U I  WALL 2.8E-02 4.1E-03 5.9E-03 

f . . .  . 1.4E-03 1.7E-03 

77/9/14 78/16/14 

46/16/40 

47/17/36 

42/17/41 

73/7/20 

88/5/? 71/15/14 

941313 72/14/14 

96/3/2 73/14/13 - 

91/4/6 87/11/22 - 
f . . .  . 3. SE-04 4. at-04 

\ 

2.31 

000051 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

Inhalation 
%l 

Ingestion 
U S  v 
GI ABSORF' 1.0E-03 1.0E-03 1. BE-03 

1.k-03 2.0t-03 , 

1/3/90 8/8/92 
GUNAM 1.7E-04 
ST V U  2.0E-03 3.3E-04 

SI V U  3.3E-03 6.2E-04 

UI V U  6.7E-03 1. BE-03 8.1E-04 

UI V U  4.4E-03 6.7E-04 6.6E-04 

921414 

95/3/2 

971211 7011717 

- . . . .  . 

\ 
\ 

2.32 



6293 
50-Year Committed Dose Equivalent Factors--rem/Ki Intake (Continued) 

GERMANIUM 

Iiha Iat ion 
%a 

Ingestion 
Mss - 
GI ABSORP 1 . 0 E 4 1  1. BE40 1. BE41 

1.3E-04 :;if8869 :;51:3 - - 
GONADS 1.4E-64 0.7E-06 

BREAST 1.2E-04 
R Wwol 1.3E-04 
KIDNEE 6.2E-14 2.7E-04 

ST V U  9.3E-64 
W I N D E R  2.2E-04 

IT 0.18 

60/16/24 

69/16/26 

- . . . .  . 1.9t-04 2.E-04 

%a 
Ingest ion Inha lation 

U S  - 
GI ABSORP 1.0E.00 1.0E.00 1 .0E40  
ma 
ST VALL 1.9E-03 1.7E-04 

;;E/:: ;;::I:: 
- 

9 8 / l / l  - . . . .  . 6.4t-06 4.9t-06 

Inhalation 
%a 

Ingestion 
Mss - 
GI ABSORP 1.0E40 1. BE40 1. BE40 

8 . k - 0 4  :;:g :;:x:: - - 
CONADS 8.9E-04 6. SE-04 

BREAST 8.lE-64 
R UARROV 8.6E-04 
BONE S U E  8.6E-04 
THYROID 8.1E-04 
KIDNEYS 2.7E-03 1. BE-03 

ST VALL 2.3E-03 
SI VALL 9.3E-04 

- RDUINDER 1.0E-03 
I T  0.12 

47/12/41 

48/12/42 

. . . .  . 1.3E-03 4.9t-02 

Inhalation 
%m 

Ingest ion 
Mss - 
GI ABSORP 1 .0E40  1. BE40 1. BE48 

2. BE-04 
:;:797 

- 
cow 2.7E-04 1. BE-04 

- 63/14/33 .-- 
M T -  -. 2.E-64- - 2- 1.7E-04 - -- .-- - 

RYARRm 2.7E-64 
KIDNEYS 7.8E-04 4.4E-04 

ST IAU 1.3603- 

43/12/46 

61/13/30 

R B U I N D W  3.7E-04 
1.18 

3.3t-04 B.2E-04 
IT 

. . . .  . 

Ingest ion Inha l a t  ion 
CUSS - 
GI ABSORP 1.0E*00 1.0E.00 1 .0E40  - 

6.3E-86 9.2t-05 1.0E-03 
2/2/96 0/1/99 

GONADS 7.0E-08 
BREAST B.7E-06 
R YARROV 7.0E-06 
THYROID 7.8E-06 
BONE SW 7.0E-08 
KIDNEYS 2.8E-06 
ST VALL . 3.0E-06 
W I N D E R  7.4E-06 

VT 0.18 - . . . .  . 1.1E-06 1.2E-04 

Inhalation 
nfb 

Ingastion 
CUSS w 
GI ABSORP 1 . 0 E 4 0  1.0E.00 1.0E*00 
mGs 
ST V U  1.2E-03 1. BE-04 

:;:;9y :;E/:; - - 

981218 
. . . .  . 6 6.3E-05 6.2E-06 

2.33 



6293 
50- Year Committed Dose Equ i vu 1 en t Factors-- rem/pCi In take (Continued) 

Inhalation 
nb 

Ingest ion 
U S  v 
GI ABSORP 1.0E.00 I. BE40 1. BE40 

3.1E-04 

CONADS 3.2E-04 
BREAST 3.0E-04 
R U4RRoI 3.2E-04 
KIDNEtS 1.4E-03 
ST WALL 3.3E-03 
W I N D E R  4.4E-04 

t.E.D. E. 6. Bt-04 4.9t-04 8.9t-04 
I T  0.18 

' 8 8  
Ingest ion Inha I at i on 

U S  - 
01 ABSORP 1.0E.00 1. BE40 1 .BE40 

1 .k-03  2.0E-03 
2/3/96 0l10190 . .  . .  

OONADS 1.0E-04 
BREAST 1.0E-04 
KIDNEYS 6.3E-04 
ST WALL 2.2E-03 4.1E-04 

,941313 - . . . .  . 2.2€-04 2.4t-04 

. _ -  .. 
. .I. . . 

2.34 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

ARSENIC 

I 

D 1 1 Inha Iat ion 
6% ISk 

Ingest ion Inhr lit ion Ingest ion 
yi ir 

0/0/100 . 12 

CUSS - c u s s  
GI ABSORP 5.0E-01 5. BE-01 GI ABSORP 5.0E-01 5. BE-01 

3.5E-04 2.1%-02 
.* 8/17/83 

7 3 -  - .  ST WALL 1.8E-03 CONADS 1.86-84 

t.E.D.t. 1.lt-04 4.2t-06 LIVER 5. QE-84 
UI WALL 2.1E-03 

SI WALL 3.2E-04 KIDNEYS 7.4E-04 _I 

7% 
Ingest ion Inhr lit ion 

CUSS - 
GI ABSORP 5.0E-01 5. BE-01 

8.1E-04 
8/15/85 

ST WALL 2.QE-03 
SI WALL 1.5E-03 
UI W A U  1.0E-03 
REWINDER 3. #E-04 

I T  0.08 
. . . .  . 4 9. 8t-05 

7 1 k  
Ingestion Inhalation 

CLASS v 
GI ABSORP 5.0E-01 5. BE-01 

;;;:€I? 

- 
GONADS 1.1E-03 4.4E-04 

ST WALL 1.lE-03 
SI WALL 1.8E-03 
UI WALL 4.8E-03 1.7E-03 

U I  WAU 9.8Ey03 3.4E-03 

. . . .  . 1.1E-03 

84/14/22 

. 88/12/22 

88/11/21 - 

U I  WALL 5.QE-03 
. . . .  . 3. l t -03 

7'As 
Ingest ion Inha I at ion 

cws v 
GI ABSORP 5.0E-01 5. BE-01 

4.8t-02 
1/1/98 

GONADS 2.3E-03 
KIDNEYS 3.1E-03 
SI WALL 3.7E-03 
UI WALL 1.1E-02 
UI WALL 2.8E-02 1.2E-02 

. . . .  . 8.5t-03 
82/18/28 

7%s 
Ingest ion Inhalation 

CUSS v 
01 ABSORP 5.0E-01 5. BE-01 

ST WALL 5.2E-03 
SI WALL 8.3E-03 
&I WAU 2.4E-02 6.7E-03 

UI WALL 4.4E-02 1.2E-02 

. . . .  . 3.4E-83 

78/13/17 

71/12/17 

72As 
Ingest ion Inhalation 

cuss v nk 
GI ABSORP 5.0E-01 5.0E-01 Ingest ion Inhalation cs 1.9E-02 C L M S  v 

. 1/3/98 GI ABSORP 5.0E-01 5. BE-81 
GONADS 2.4E-03 NCS 

SI WAU 7.8E-03 
7.4E-03 U I  W A L L  5.5E-03 1.8E-03 UI IAU 2.8E-02 

U I  WALL 4.4E-02 1.3E-02 UI WALL 1.2E-02 3.7E-03 

3.5E-83 t . t . D . t .  l . l t - 8 3  9.9E-04 C . t . D . t .  5.8t-03 

ST WALL 5.9E-03 ,";:F9:3 SI W A U  1.3E-03 

89/12/19 

72/12/18 89/12/19 

78/13/17 

2.35 

000055 



50- Year Corn i t t ed Dose Equ i vu 1 en t Factors- - rem/pCi I n  take (Cont inued) 

7% 
Ingest ion Inha lation 

CiASS w 
GI ABSORP 5.0E-01 5 .  BE-01 mcs 
GONADS 1.1E-04 
ST V U  4.4E-03 
SI V U  2.8E-03 
UI IAU 2.SE-03 - ~- ~~ 

UI V E  6.7E-04 
t. E.D. E. 6.  St-04 2.3E-04 

2.36 



6293 
50- Year Corn i t t ed Dose Equ i va 1 en t Factors- - rem/4  i I n  take (Con t i nued) 

S ELEN I UH 

7% - 
Ingest ion Inhr I at ion 

CLASS D I- Y 
GI ABSORP 8.8E-81 5.8E-82 8.8E-81 8.8E-81 

-84 9.6E-84 
!&2 .8/13/87 

76/16/8 

921316 

CONADS 1.5E-84 2.4E-84 4.lE-86 

ST WALL 2.4E-83 2.4E-83 3.7E-84 

SI WALL 1.lE-83 2.3E-83 
U I  WAU 9.3E-84 1.9E-83 ~~~~~ 

UI W A i i  4.1E-84 - . . . .  . BE-84 1.3E-84 1.2E-04 

CLASS 
GI ABSORP 
LUNCS 

GONADS 

KIDNEYS 
ST WALL 

SI WALL 
UI WALL 

Inhr I at ion 
7% 

Ingest ion - 
8.8E-81 5.0E-82 8.8E-81 8.8E-81 

;;:F9!4 ;;::I:: 
- 

3.3E-85 6.7E-05 1.2E-86 

7.4E-85 
4. BE-84 4. BE-84 7. BE-85 

1.8E-84 4.4E-84 
2.3E-84 7. BE-84 

UI WALL 1.6E-84 6.5E-84 

69/16/18 

98/4/8 

. . . .  . -  5E-04 3.3E-OS 3.4t-85 

Inhr 1st ion 
ns. 

. Ingestion 
CLASS - 
GI ABSORP 8.8E-81 5.8E-82 8.8E-81 8.8E-81 

1. BE-84 1.8E-83 2.6E-83 

GONADS 

BREAST 
R MARROW 
KIDNEYS 

LIVER 

ST W A L L  

SI W A L L  
U I  IALL 

U I  WALL 

4.1E-84 

2. BE-84 
2.4E-84 
8 .  BE-84 

2.1E-83 

1.3E-03 
2.5E-83 

2.1E-83 

4/3/93 1/7/92 

69/14/17 
8. LE-84 1.4E-04 

5.2E-84 

3.7E-84 

2.1E-03 4.1E-84 

4.1E-03 
8 .  5E-03 4.8E-84 

7.4E-83 4.1E-04 

58/17/25 

55/16/29 

82/6/12 

88/6/6 

88/8/6 
t.k.D.E. 7.2E-04 1.5t-03 3.8k-04 3.2t-04 

U S  
GI ABSORP 
Luwcs 

CONADS 

BEAST 

R YARROW 

BONE S W  

KIDNflS 

Inha lation 
D I .  Y 

7% 
Ingest ion 

8.8E-81 6.8E-82 8.0E-81 8.8E-81 
-83 .0 -82 

6.7E-83 2.2E-83 4. BE-83 4.1E-83 

6. SE-03 5.2E-04 4.1E-83 4.1E-83 

7.8E-03 8. BE-04 5. SE-83 S.6E-83 

8.3E-83 

2.7E-82 1.9E-83 2.8E-82 1.7E-82 

&47 

48/13/41 58/14/38 

46/13/42 41/12/47 

45/13/42 42/12/46 
4.8E-83 
46/13/42 . -  

45/13/42 49/14/37 

45/13/42 46/13/41 

45/13/42 43/13/44 

45/13/42 43/13/44 

LIVER 2.1E-82 1.4E-83 1.6E-82 1.4E-82' 

PANCREAS 1.6E-82 1.1E-82 1.8E-82 . 

SPLEEN 1.3E-82 1.8E-82 9.6E-83 

SI WALL 2.2E-03 
UI W A L L  3. SE-03 
U I  WALL 6.7E-83 
W I N D E R  1.8E-82 7.8E-83 7.8E-83 

I 

45/13/42 41/12/47 
I T  8.88 8.86 8 .86  

t.E.D.t. 8.8t-83 1.7E-03 7.1E-03 8.2E-03 

3 8  
Ingest ion Inhr Irt ion 

cuss - 
GI ABSORP 8.8E-81 5.8E-82 8.8E-81 8.8E-81 

3.4k-83* . 3.1t-83* 3.6E-82* 

OONADS 3.4E-83* 2. SE-83* 2.2E-83* 

BREAST 3.4E-83* 2. 5E-83* 

2.6E-83* R Y A R R O W  3.4E-83* 

KIDNEYS 4.8E-82* 2.9E-83* 3. SE-821 3.1E-02, 

LIVER 2.4E-02* 1. SE-83* 1.8E-82* 1.6E-82* 

PANCREAS 1.4E-02* 1.1E-82* 9.6E-83* 

SPLW 1.6E-02* 1.2E-02* l . lE-82r 

U I  WALL 3. BE-03 

36/11/63 3/1/98 

45/13/42 46/14/48 

45/13/42 

46/13/42 

45/13/12 46/14/48 

45/13/42 46/14/40 

45/13/42 46/14/40 

45/13/42 46/14/40 

UI WALL ' 1. BE-02 
E.t.D.E. 8.3t-03r 1.lE-031 6.2t-031 8.9t-03r 

2.37 



50- Year Commi t ted Dose Equ i va 1 en t Factors--rem/pCi Intake (Con t inued) 

a M S  
Inhalation - 81% 

Ingest ion 
---- 
GI ARSORP 8.0E-01 5.0E-02 8.0E-01 8.0E-01 

N E  
:;:;9:4 :;;:,:; 

ST WALL 1.3E-03 1.3E-03' 2.0E-04 

SI WALL 6.9E-04 1.3E-03 
UI WALL 4.1E-04 8.1E-04 
LLI WALL 1.4E-04 

88/2/0 

~ .E .D .E .  I . ~ E - B ~  2. i t-e4 7.4t-05 i . i ~ - ~ s  

Inhalation 
*lse 

Ingest ion 
U S  - 
GI ARSORP 8.0E-01 6.0E-02 8.0E-01 8.0E-01 

1. BE-04 1. BE-04 

SI WALL 1. ~ ~ - 0 4  2. e ~ - e 4  
. . . .  . 5 B.~E-OS 2.4~-05 z . i ~ - e s  

Inha I at i on 
%a 

Ingest ion 
U S  - 
GI ABSORP 8.0E-01 6.0E-02 8.0E-01 8.0E-01 

2 . ~ - e 4  3.3~-04 
2/8/09 8/16/06 

GONADS 3.1E-06 3.6E-06 
ST WALL 1.  P~-e3 i . 2 ~ - e 3  1 . 3 ~ 4 4  

SI WALL 3.o~-e4 6.6~-e4 
UI WALL 2.2~-e4 ~.BE-OI - 

841214 

LLI WALL i . e ~ - e 4  - . . . .  . 6E-04 4.3E-05 4.0t-05 



6293 

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

BROMINE 

Inhalation 
74% 

Ingest ion 
Mss v 
G I  ABSORP 1.0E.00 1. BE40 1. BE40 

:/:;8: ;/l& 

95/2/3 . . . .  . - 1.4t-04 1.2E-04 

-0 .0 -0 

ST TAU 3.7E-03’ 4.4E-04 

- 
Inha Iat ion 

7% 
Ingest ion 

Mss - 
G I  ABSORP 1.0E*00 1. BE40 1. BE40 

$;/:: :/:;/8: 

951213 

- -0 

ST WAU 2.3E-03 2.4E-04 

t.E. 0. E. 1.4t-04 7.2t-05 8.2E-05 

7%r -. 

Ingest ion Inhalation 
CUSS - 
G I  AkORP 1. BE40 1. 0E*00 1. 0E40 

7.4E-04 8. LE-04 
2/6/92 1/12/87 

GONADS 6.  BE-05 
ST WAU 2.0E-03 2.8E-04 

931314 - . . . .  . 1.1E-04 1. BE-04 

Inha Iat ion 
7%r 

Ingest ion cws v 
GI ABSORP 1.0E.00 1 .BE40 1. BE40 m - - 
GONADS 1.2E-03 B.3E-04 

BREAST 1.0E-03 6. BE-04 
58/15/27 

52/14/34 

52/14/34 
R NARROW l.lE-03 5.9E-04 

THYROID 1. BE-03 

Ingestion Inhalation. 
U S  v GI ABSORP 1.E-00 1. BE40 1. BE40 

2.8E-04 4.1E-04 1. BE-03 

2.6E-04 -. . 
3. IE- I4  

- _ _ .  . .  

2.7E-I4 . 
2.6E-I4 
4.8E-04 

3.4E-04 
3.3E-04 
3. BE-04 

19/8/76 7/4/89 
GONADS 2.9E-44 1.7E-04 1.3E-04 

BREAST 

RYARROl 

BONE SUllF 
THYROID 
ST TAU 

SI WAU 
UI WAU 
R E M I N D E R  

I T  
. . . .  

0.12 
3.1E-04 

51/14/35 01/18/21 . .- ’::? 
1.BE-04 1:SE-04 “1 ’ 9  
47/13/40 44/14/42 
1. BE-04 1 : 7E-04 Y :: 
)8/14/39 41/13/49 .’.: i iua.& 1 

T 

2.2E-04 2.4E-04 
53/11/36 48/13/39 

2.3E-04 2.5E-04 
47/12/41 31/18/69 

0.24 0.18 
2.lt-04 2. BE-04 

Ingest ion Inha 1st ion 
c r n s  - 
G I  ABSORP 1. BE40 1.0E40 1. BE40 

1. I t -04  2.1E-03 2. BE-03 
2/3/95 1/6/91 . 

CONADS 1.4E-04 
BAEAST 1.4E-04 
R YARROT 1.6E-04 
ST TAU 2.3E-03 4.4E-04 

. 931413 . . . .  . - 2.8E-04 3. St-04 

UB,  
Ingestion Inha I at ion 

CLASS v 
G I  ABSORP 1.0E.00 1. BE40 1. BE40 

~ 1.8E-04 2.0E-04 
1/14/86 0/18/82 

991110 
ST TALL 9.3E-04 7. BE-05 

C.E.D.E. 5. SE-06 2.7E-05 2.4E-05 

BONE SUR 1.0E-03 
ST WALL 4.8E-03 1.2E-03 

SI WALL 1.2E-03 
LLI WALL 1.3E-03 
RaUINDER 1. SE-03 

72/8/20 

I T  0.12 
. . . .  . l. lE-03 1.2E-03 

, 

2.39 
0 0 8 O.5 9 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inha I at ion 
'2er 

w Ingest ion 
CUSS 
GI ARSORP 1.0E.00 1. BE40 1. BE40 

1.4E-03 

GONADS 1.7E-03 

BREAST 1.4E-03 

R YARROW 1.6E-03 

BONE S W  1.4E-03 
ST WALL 3.1E-03 

SI WALL 1.9E-03 
REMINDER 2.1E-03 

I T  0.18 
~.E.D.E. i . 7 ~ - 0 3  

9.3€-04 6.. 3€-04 
64/14/32 84/28/10 

48/13/39.44/14/42 

49/13/38 46/16/39 

8.9E-04 7.6E-04 

9.3E-04 8.1E-04 

1.3E-03 1.4E-03 
66/11/33 58/13/37 

1.3E-03 1.3E-03 
47113140 27/10/63 

' 0.24 .0.06 
1.2E-03 1.3k-83 

a Inhr I at ion Ingestion 
%r 

CUSS - 
01 ABSORP 1.0E.00 1. BE40 1. BE40 

GONADS 2.7E-06 
ST V U  1.1E-03 1.6E-04 

i 

%r 
Ingest ion Inha I at ion 

CUSS - 
GI ABSORP 1.0E.00 1.0E*00 1.0E.W 

;;;:,:: :;E/: - - 
ST V U  2.6E-03 2.7E-04 

97/1/2 - . . . .  . 8.7t-06 7.6t-06 

2.40 



'6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

RUB ID1 UM 

inhailtion 
7% 

Ingest ion 
U S  v 
GI ABSORP l.BE*BO 1. BE48 

-84 

ST WALL 1.4E-83 1.4E-84 

. . . .  . - 4. 3t-8s 

&7 

97/1/2 

Inhalation 
8% 

Ingest ion 
CUSS - 
GI ABSORP 1 .8E40  1. BE48 

1. It-84 
3/6/92 

GONADS 1. BE-8s 
BREAST 9.6E-86 
R NARROW 1.3E-85 
ST W A L L  2.1E-84 3. 2E-8s 

. . . .  . 1. St-86 
98/4/6 - 

%b 
Ingest ion Inha 1st ion 

U S  - 
GI ABSORP 1 .8E48  1. BE48 

7.  BE-8s 6.7E-84 
3/4/93 

86/18/17 
GONADS 7.8E-8s 3.6E-8s 

BREAST 7.4E-85 
R NARROW 9.8E-8s 
ST WALL 1.8E-83 1. BE-84 

RaUINDER 1. SE-84 
I T  8.12 

86/S/9 

- . . . .  . 1. Bt-84 

Inhi I at ion 
% 

Ingest ion 
Mss - 
GI ABSORP l.BE*BB 1. BE48 

2.8E-84 9.3E-84 

CONADS 3.8E-84 1.4E-84 

BREAST 2.8E-84 1.7E-84 

R YARROI 3.4E-84 1. BE44 

W E  S W  3.3E-84 
ST WALL 1.8E-83 3.7E-84 

UI WALL 3.7E-84 

9/4/87 

04/18/18 , II -. - 
- " e r  

49/13/38 L '  

52/14/34 

71/7/22 

W I N D E R  S.9E-84 2. BE-84 
47/13/48 

I T  8.18 8.24 
. . . .  . 2. et-84 - 

Inha I at ion 
% 

Ingest ion cuss - 
GI ABSORP 1 .8E40  1. BE48 

6.7E-83 4. at-83 

GONADS 7.4E-83 4.4E-83 
48/11/49 

47/13/48 

47/13/48 
BREAST 6.3E-83 4.1E-83 

R YARROW 9.6E-83 S.9E-03 

BONE SW 1.lE-82 7.8E-83 

THYROID 6.3E-83 4.1E-83 

47/13/48 

47/13/48 

47/13/48 
ST WAU 7.4E-83 
SI WALL 7.8E-03 4. BE-83 

U I  WALL 7.8E-83 4.8E-83 
47/13/48 

47/13/48 

47/13/48 

47/13/48 

UI WALL 7.8E-83 4.8E-83 

REYAINDER 9.3E-83 S.9E-83 

WT 8.86 8.12 
. . . .  7E-83 4.9E-83 

2.41 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inhalation 
@ml - Ingest ion 

CUSS 
GI ABSORP 1.0E*08 1 .BE48 

8.6t-03 3$/86: - 
CONADS 9.3E-83 6: 9E-83 

BRWT 8.6E-83 6.2E-83 

R YARROW 1.3E-82 8.1E-83 

BONE SUF 1.6E-02 1 .@E42 

THYROID 8.6E-03 6.2E-03 

ST WALL 1.8E-02 
SI WALL 1.OE-82 6.3E-83 

UI WALL 6.9E-83 . 

UI WALL 1.0E-02 6.3E-03 

H I N D E R  1.1E-02 7. BE-03 

WT 0.12 0.12 
. . . .  . 6.6t-03 

48/13/39 

47/13/48 

47/13/48 

48/13/39 

47/13/48 

48/13/39 

48/13/39 

48/13/39 

47/13/48 
I 

- 

Ingest ion Inhalation ' w 

CONADS 8.1E-03 4.8E-83 

BRWT 7.8E-03 4. BE-83 

R YARROW 1.4E-82 8.6E-03 

BONE SURF 2.6E-02 1 .BE42 

THYROID 7.8E-03 4.8E-03 

ST WAU 1.1E-02 6.6E-83 

UI WAU 8.1E-83 6.2E-83 

H I N D E R  8.1E-03 6.2E-03 

w 8.18 0.18 
. . . .  . 6.6E-83 

48/13/39 

48/13/39 

48/13/39 

48/13/39 

48/13/39 

62/12/36 

48/13/39 

48/13/30 

- 

87ml 
Ingestion Inhalation 

CUSS - 
GI ABSORP l.BE*BB 1. BE48 

4.1E-83 4.1E-03 
32/9/59 

CONADS 4.1E-83 2.7E-83 
47/13/48 

BREAST 4.1E-83 2.7E-83 
47/13/48 

R MARROW 7.4E-83 4.8E-03 

BONE SURF 1.4E-02 8.9E-03 

THYROID 4.1E-83 ' 2.7E-03 

ST WALL 4.8E-83 2.7E-03 

SI WALL 4.1E-03 2.7E-83 

UI WALL 4.1E-03 2.7E-03 

U I  WALL 4.1E-83 2.7E-03 

W I N D E R  4.1E-03 2.7E-03 

'IT 0.06 8.86 
. . . .  . 3.3t-03 

47/13/48 

47/13/48 

47/13/48 

49/12/39 

47/13/48 

47/13/48 

47/13/40 

47/13/48 

Inha I at ion 
%a 

Ingest ion 
CUSS - 
GI ABSORP 1.8E48 1. OE*88 
KINGS -04 

99/1/8 

:;::I86 
ST WALL 2.7E-83 2.3E-84 

t . E.D. E. i . 6 ~ - 8 4  8. BE-85 

Ingest ion Inha lation 
Mss w 

1. 8E.M 
2. E-04 

01 ABSORP 1.8E40 

1/14/86 
ST WAU 1.3E-03 1.1E-84 

06/1/3 
. . . .  . 3.7t-06 - 

2.42 



6293 
50- Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

STRONTIUM 

I n h i  l e t  ion 
%r 

Ingest ion 
cLA!?is - Ingest ion Inha I a t  ion 

Mss - __ _- 
GI ABSORP 3.0E-01 1.BE-02 3.0E-01 1.0E-02 GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 

1.4E-06 1.7t-06 2.4E-06 4.4E-05 
. 1/6/93 0119181 6/8/81 0 l l 2 l 8 8  . .  . .  

COW 7.0E-87 
ST VALL 2.4E-06 2.4E-06 3 . 4 E - I  

S I  VALL 2.4E-86 2;8E-86 9 . 4 E - I  

U.1 VALL 2.6E-05 2.8E-OS 9.6E-08 

w 9 / 1  

90/3/l 

981911 
~ .-.- 

UI V U  6.0E-WI 6.9E-00 - . . . .  . 2t-00 2.3E-00 2.lt-06 

I n h i  l e t  ion 
8% 

Ingest ion 
cuss v 
G I  ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 

4.4E-04 5. SE-04 
l / l0 /89 0 /  2 1/79 

GONADS 4.8E-06 6.8E-06 
ST WALL 1.9E-03 1.9E-03 2.0E-04 

S I  WALL ?.BE-04 7.8E-04 
UI WALL 4.4E-04 6.2E-04 

961212 

UI WALL 2.1E-04 
T.E.D.E. 1.9E-04 2.2E-04 6.6E-05 8.7t-05 

I n h i  lit ion 
8 5 r  

Ingest ion 
Mss - 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 - -0 :;:z3 Ze3 
CONADS 1.4E-03 1.8E-03 4: 1E-04 0:7€-04 

69/18/21 65/19/16 

43/14/43 

44/16/41 

48/18/44 

63/9/28 

BREAST 2.4E-04 

R Y A R R O W  6.6E-04 

BONE SW 1.4E-03 

ST WALL 1.3E-03 4.1E-04 

SI WALL 2.7E-03 3.5E-03 0.3E-04 1.3E-03 

UI WALL 7.4E-03 1.0E-02 1.3E-03 3.5E-03 

UI WALL 1.2E-02 1.7E-02 2.1E-03 5.9E-03 

77/8/15 65/19/18. 

88/6/7 65/20/15 

. .  
CONADS 1.9E-06 2.1E-06 4:eE-M 

BIIEAST- 4.8E-08 4.4E-00 3.3E-W 

' R 6.1E-08 7.0E-00 S.0E-08 

74/11/16 

' 44/14/42 

46/14/41 

84/4/12 33/19/48 
ST WAU 9.2E-06 9.2E-06 1.6E-06 9.3E-08 

SI V U  8.7E-06 7.4E-06 1.1Ekl6 
88/6/7 

881617 
UI WALL 8.3E-06 7.0E-06 1.0E-06 

UI W A L L  2.0E-06 2.1E-06 
W I N D E R  2.3E-05 2.2E-06 0. 7E-08 

57l10133 
I T  0.06 0 . ~ 8  ' 0 . i 2  

E.t.D.E. 2.2E-06 2.4E-05 8.2t-06 5.9t-06 

Inha I a t  i on 
86sr 

Ingestion 
CUSS w 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 

7.4t-04 1.7E-03 2.7E-02 
28/11/01 e/e/100 

CONADS 2.3E-03 2.lE-03 1.0E-03 

BRUST 9.3E-04 1.4E-03 

R YARRm 2.2E-03 4.8E-04 3.4E-03 

BONE W 2.3E-03 3.7E-03 

S I  WALL 2.3E-03 2.2E-03 1.8E-03 

U.1 WALL 3.2E-03 3.6E-03 1.0E-03 

UI V U  6.6E-03 6.7E-03 2.1E-03 

RBUINDER 1.3E-03 2.1E-03 

48/13/41 

38/14/48 

38/16/47 

38/16/47 

46/13/41 

61/12/37 

68/11/31 

37/14/49 
I T  0.12 0.12 

. . . .  9E-03 1.3t-83 1.9t-03 3.2t-83 

921414 65/28/15 
t . E . D . t .  1.8E-03 2.3t-03 1.2E-fl4 1.4E-03 

2.43 



'6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inha lation 
'Nsr 

Ingestion 
CLASS w Cy A k R P  3. BE-01 1. BE-02 3. BE-01 1. BE-02 

1.7t-04 2. l t-04 
3/5/92 8/17/63 

82/11/7 
GONADS 7.4E-05 8.5E-05 1.7E-05 

ST WALL 3.SE-04 3.8E-04 5.9E-05 

SI WAU 4.1E-04 4.8E-04 8.3E-05 4.8E-05 

UI WALL 5.2E-04 6.3E-04 8.1E-05 8.3E-05 

UI WALL 2.1E-04 2.6E-04 3.8E-05 

88/4/8 

931413 88/29/5 

951312 88/29/5 

911813 - . . . .  . 2t-04 3.8E-05 3.2t -05 

89sr 
Ingest ion Inha I at ion 

CUSS - 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 mGs - 
GONADS 1. BE-03 

R W O W  1.2E-02 2.1E-02 

BONE SURF 1.8E-02 3.1E-02 

UI WALL 2.7E-02 3.7E-02 6.SE-03 

!/:;8: 3;:;1:: 
- 

381 16/47 

38/16/47 

38/16/47 

81/6/13 
UI WALL 7.8E-02 1.1E-01 1.3E-02 

90/4/6 - . . . .  . 7t-03 6. BE-03 3.7t-02 

% 
Ingest ion Inhalation cuss v 

GI ABSORP 3.0E-01 1.8E-02 3.0E-01 1 .BE42 
Gs 

R YAWMl 7.0E-01* 2.4E-02* 1.2E.001 
37/16/48 

37116148 
BONE SUW 1.6E*00* 6.2E-02* 2.7E*00* 

UI WALL 2.3E-82 

Ingestion Inha lation 
CUSS - 
GI ABSORP 
LUNCS 

GONADS 

R YARROW 

ST WALL 
SI WAU 

&I WALL 

UI WALL 

1.0E-02 
3.4t-03 7 .  Et-03 

3.0E-01 1.0E-02 3.0E-01 

2/3/95 8/7/93 

71/12/17 

45/16/39 

7:8E-04 9.3E-04 2.4E-04 

4.4E-04 

3.2E-03 3.1E-03 
6.2E-03 8.7E-03 8.9E-04 

1.4E-02 1.8E-02 2.2E-03 4.1E-03 

1.4E-02 1.9E-02 2.3E-03 4.4E-03 

90/5/5 

95/3/2 6712419 

951312 87 1231 10 
t.E.D.E. 2.4t-03 3.k-03 8.4E-04 1.4E-03 

Inha I at ion 
02sr 

Ingest ion 
CLASS - 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 

2. BE-03 4.1E-03 
2/2/98 0/12/88 

GONADS 3.0E-04 
ST WALL 2.0E-03 1.9E-03 

1. BE-03 SI WALL 4.lE-03 5.2E-03 7.0E-04 

&I WALL 1.1E-02 l.4E-02 1.7E-03 2.3E-03 

UI WALL 7.8E-03 1.0E-02 1.2E-03 1. (E-03 

931413 6812616 

971211 6712716 

98/3/ l  6712815 
t.t.D.E. 1.8E-03 1.9t-03 6.4t-04 7.7k-04 

_ _  ui WALL 9. 6E-02 
t.E.P.t. 1.3t-81* 1.2t-02* 2.3t-01* 1.3E+00* 

r 

2.44 

0 0 0 0.0; 4 



L 

50- Year Committed Dose Equ i va lent Factors-- rem/jdi Intake (Continued) 

YTTRIUM 

Ingest ion Inhalat ion --. -- 
esw, 

cuss - 
G I  ABSORP 1.0E-04 1. BE-04 - 1. BE204 

6.2t-03 -6.2E-03 

Ingast i on Ihhr I a t  ion 
cuss v 
LUNGS 2.4t-04 2.6t-04 
G I  ABSORP 1.0E-04 1. BE-04 1. BE-04 

COW 2.8E-04 

R UARRm 6.8E-06 

ST WALL 2.1E-04 

SI WALL 4.8E-84 

UI V A U  9.3E-04 

UI V U  1.0E-03 

ROUINDER 1.3E-04 

1/6/93 1/9/90 
6.9E-06 7.0E-06' 
711 161 14 66/22/ 12 
2.7E-06 
42/21/37 
6.6E-06 6.3E-06 

1.lE-04 1.3E-04 

2.lE-04 2.6E-04 

2.3E-04 2.7E-04 

56/13/32 62/19/29 

71/14/16 68/22/12 

72/14/14 68/22/12 

73/14/13 07/22/11 

I T  8.06 
t . t . D . t .  2.4t-04 8.4E-05 9. l t -06 

Inhalat ion 
84v 

Ingestion 
cuss v 
G I  ABSORP 1.0E-04 1. BE-04 1. BE-04 
LUNGS 4. l t -03 4.4t-03 

1/5/94 1/6/91 

71/16/14 66/22/12 

36/16/50 

43/21/36 

GONADS 4.4E-03 1.1E-03 1.2E-03 

BREAST 3.4E-04 

R UARROV 9.6E-04 4.8E-04 

ST V A U  3.1E-03 9.6E-04 1.1E-03 

S I  V A U  8.1E-03 1. QE-03 2.2E-03 

UI WALL 1.6E-02 3.7E-03 4.4E-03 

UI V A U  1.8E-02 4.1E-03 4.8E-03 

RWINDER 2.2E-03 
I T  0.06 

~.E.D.E.  4 . 1 ~ 4 3  1.5k-03 l.6E-03 

65/13/32 62/19/29 

71/14/16 66/22/12 

72/14/14 66/22/12 

73/14/13 67/22/11 

1/2/g 

66/11 
CONADS 2.6E-03 1.0E- 

RYARROl 6.2E- 
39/26 

S I  V U  3.0E-03 1.3E- 
64/11 

UI WALL 7.4E-03 . 2.E- 
66/11 

UI VALL 1.6E-02 6. QE- 
87/11 

t.E.D.t. 2.2E-03 1.5E- 

Inha la t i on  
88,r 

Ingest ion 
cuss D 
G I  ABSORP 1.0E-04 1. $-04 1. RL-04 

5.9t-02 1.3t-01 

GONADS 9. BE-03 

BREAST 

R YARROW 

LIVER 

S I  WAU 9.3E-03 
UI WALL 1.3E-02 
UI WALL 2.3E-02 

W I N D E R  

31~192 e/e/iae 
1.0E-02 6.7E-03 

1.1E-02 1.2E-02 

1.8E-02 -. ' 

3. BE-02 

39/24/37 46/12/43 

19/22/69.4/1/96 

24/29/47 

24/31/46 

1. 7E-02 

1. QE-02 3. BE-02 
47/18/35 

7/18/83 0/0/100 
I T  - 0:1e . 0.06 

. . . .  . 2.0t-02 2.1t-02 

Ingestion Inha la t i on  
CUSS - 
G I  ABSORP 1.0E-04 ' ' 1. BE-04 1.0E-04 

1.8E-03 1.9t-03 

GONADS 2. BE-04 
SI WALL 8.9E-04 
UI WALL 3.E-03 

UI WALL 6.3E-03 

8/2/90 8/4/96 

9.3E-04 1.1E-03 

2.1E-03 2.4E-03 
69/11/20 64/19/17 

68/11/21 ssileji7 
6E-04 4.0t-fl4 4.4t-04 . . . .  

2.45 



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

Ingest ion Inhalation 
CUSS 
GI ABSORP 1.0E-04 1. BE-04 1. BE-04 

UI WALL 4.8E-02 i'.7E-02 2:0E-02 
88/11/21 85/18/17 

UI WALL 1.2E-01 4.1E-02 4. BE-02 

- 7.4E-03 8.2E- . . . .  . 

9% 
Inha lation - Ingest ion 

U S  
GI ABSORP 1.8E-04 1. BE-04 1. BE-04 

Inha lation - Ingest ion 
U S  
GI ABSORP 1.8E-04 1. BE-04 1. BE-04 

GONADS 2.6E-05 
ST WALL 1.6E-04 
SI WALL 1.1E-04 
UI WALL 1.1E-04 
UI WALL 8.9E-05 3. LE-05 

66/18/32 
W I N D E R  4.1E-06 

WT 0.06 - . . . .  . 2.lt-06 3.1E-05 

9lY 
Ingest ion Inha Iat ion - a s s  . 

mcs 2 .k -01  3.7E-BI- 
1. BE-04 1. BE-04 GI ABSORP 1.0E-04 

R YARROW 

UI V U  3.7E-02 
U I  WALL 1.1E-01 

0/0/100 0/8/100 

32/43/26 
2.1E-02 

6.2E-I2 
66/8/33 - 2.9E-02 4.4E-02 . . . .  . 

Inha Iat ion 
gpr 

QASS - Ingest ion 

01 ARSORP 1.IE-04 1. IE-04 1. IE-84 

;;;:/:: :;::E - - 
Sl 'WALL 6.2E-03 
SI WALL 7.4E-03 
UI WALL 1.2E-02 1.2E-03 1.4E-03 

76/16/6 67/28/6 

. 6293 : 

Ingest ion Inha lation 
CUSS w 
GI ABSORP 1.0E-04 1.0E-04 1.0E-04 
mcs -03 

ST WALL 4.8E-03 
SI VALL 9.3E-03 2.1E-03 

U I  WALL 2.9E-02 5.5E-03 8.7E-03 

UI WALL 3.3E-02 5.9E-03 7.4E-03 

t. E.D. E. 4. S E - ~  1. Et-03 2.lE-03 

:;::9:3 ;;;:/9L3 

8712419 

74/15/11 6712419 

74/15/11 6712419 

olr 
Ingest ion Inha lat ion 

CLASS - 
GI ABSORP 1.0E-04 1.0E-04 1. BE-04 

6.2t-04 6.5E-04 
0/18/82 8/23/77 

ST WALL 2.4E-03 
SI WALL 6.3E-04 - 6.2E-05 6.7E-05 . . . .  . 

Inhalation 
9% 

CUSS - Ingestion 

GI ABSORP 1.0E-04 1.0E-04 1.0E-04 
2.7E-04 3. BE-04 
0/19/81 8/22/70 

ST WALL 1.4E-03 
SI WALL 2.1E-04 
. . . .  9.7E-06 3.3t-05 3.6k-05 

._ . . 

UI WALL 6.3E-03 - . . . .  . 8.k-04 6 .2E-K  

2.46 



'6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

ZIRCON I UM 

9, 
Ingest ion Inha 1st ion 

CUSS - __ .- - 
G I  ABSORP 2.0E-03 2.0E-83 2. BE-03 2. BE-03 
LUNGS 1.9E-03 4.4E-03 .4.8E-03 

7/4/89 1/2/97 1/3/90 
GONADS 

BREAST 

R NARROW 

BONE SURF 

ST WALL 

S I  WALL 

UI WALL 

UI WALL 

REMAINDER 

4.4E-03 1:0E-03 1:0E-03 1:7E-03. 
75/8/11 08/13/19 05/19/10 

42/14/44 38/14/40 37/12/51 

12/16/42 45/21/34 48/14/40 

39/18/43 

).BE-84 4.1E-04 3.7E-04 

1.2E-83 8.3E-04 5.2E-04 

1. 4E-83 

9.3E-04 

4. BE-03 1.1E-03 2. BE-03 2. BE-03 

1.1E-02 2.2E-03 4.4E-03 5.2E-03 

2.3E-02 4.1E-03 7.4E-03 8. SE-03 

0.7E-04 

48/13/39 

: 75/8/11 68/12/20 64/18/18 

80/5/9 68/12/20 08/18/16 

911415 71/12/17 68/28/14 

59/12/29 
WT 0.12 

. . . .  . 1.3t-03 1.9t-03 2.1E-03 

% 
Ingest ion Inha I a t  ion 

CLASS - 
G I  ABSORP 2.0E-03 2.0E- 

kjF8 
GONADS 2. BE-03 1.4E- 

BREAST 1. BE- 

R UARROW 5.9E-04 4.8E- 

BONE SURF 8.5E- 

33/18 

32/18 

32/11 

13 2.8E-03 2.0E-03 

!4 :;:g :;;;i:: 
12 4.4E-03 

12 5.9E-03 

12 1.4E-02 

12 2.1E-02 

'51 38/21/43 

'52 18/23/59 

'52 24/31/45 

32/16/52 26/34/40 
S I  WALL 2.0E-03 
UI WALL 3.5E-03 
UI WALL 7.4E-03 1.5E-02 7.4E-03 

REMAINDER 2.3E-02 8.5E-03 2.9E-02 
37/15/48 39/28/11 

32/18/52 8/18/82 0/0/100 
I T  0.24 0.18 0 . 0 0  

~ . E . D . E .  i . 3 ~ - 0 3  2.2E-02 1.0E-02 1.7t-02 

802, 
Ingest ion Inhalat ion 

U S  - 
G I  ABSORP 2.0E-03 2.0E-03 2.0E-03 2.0E-03 

2.0 -03 -03 7 . 0  -03 

1. BE-03 1.3E-03 1.4E-03 

8.3E-04 

1.9E-03 7.4E-04 

2.2E-03 

9/& !$97 0/3;97 

86/18/24 65/13/22 83/18/19 

38/15/47 

37/18/47 18/25/35 .-- 

. I. 
RYARRm. 

BONE SUE 
.36/17/48 

S I  WALL 4.8E-03 1.3E-03 1.8E-03 2. BE-03 

UI WALL. 1.1E-02 2.2E-03 4.1E-03 4. 4E-03 

UI WALL 2.1E-02 3.7E-03 7. BE-83 8.9E-03 

REMAINDER 8.5E-04 

78/9/21 04/13/23 02/18/20 

82/8/12 08/11/23 03/18/19 

68/5/7 67/11/22 64/18/18 

33/15/52 
WT 0.12 

. . . .  . 3 l.4E-03 2.0E-03 2.1E-03 

93~r  
Ingest ion Inhalat ion 

CLASS - 
G I  ABSORP 2.0E-03 2. BE-03 2. BE-03 2. BE-03 

3.2t-01r 
0/0/100 

R YARROW 2.7E-03t 8.7E-0lt 1 .7E-01* 7.0E-02* 

BONE SUR 3.4E-02* 8.1E+00* 2.0E*00* 8.9E-Blr 

UI WALL 3.7E-03 
t . E.D.E. 1.8k-03* 3.2E-01* 6.1E-02* 7.4t-02* 

32/18/52 25/33/42 7/2/91 

32/16/52 25/33/42 7/2/91 

9% 
Ingest ion Inha la t ion  

C U S S  D 1 Y 
G I  ABSORP 2.0E-03 2. BE-03 2. BE-03 2. BE-03 
ma 7.0t-02 1. St-01 

1/1/98 0/0/1@0 
CONADS 3. BE-03 7. BE-03 

R MARROW 4.8E-02 1.2E-02 

BONE SURF 3.7E-01 8.1E-02 

S I  W A U  4.1E-03 
ULI WALL l . lE-02 
UI WALL 2.9E-02 1.6E-02 

2.t.D.E. 3.4t-03 1.9E-02 1.3E-02 1.8E-82 

36/15/49 

32/16/52 27/34/39 

32/16/52 31/39/30 

5311 1/36 

2.47 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

C U S S  
GI ABSORP 
LuH(;s 

GONADS 

R MRROT 

SI TAU 

&I TALL 

UI TALL 

972, 
Ingest  ion Inha I a t  i on - 

2. BE-03 2.0E-03 2.0E-83 2.0E-03 
7.8E-03 1.5t-02 1 .5b02 
2/2/96 8/4/96 8/7/93 

781 111 19 

42/28/30 

891516 72/14/14 66/22/12 

951312 73/13/14 06/22/12 

2.3E-03 6.7E-04 

1.9E-03 

1.3E-02 2.3E-03 3.3E-83 3.7E-03 

4 .  4E-82 7. BE-83 1.1E-02 1.3E-82 

6.7E-02 1.0E-82 1.8E-02 1.9E-02 
96/3/1 73/13/14 07/22/11 

. . . .  . 2.6t-03 3.6t-03 4 . 0 E - m  - 

2.48 



6293 
50- Year Commi t t ed Dose Equ i vu 1 en t Factors- - rem/pCi I n  t a k e  (Con t inued) 

NIOBIUM 

Inha lation 
88th 

Ingest ion 
U S  w 
GI ABSORP 1.0E-02 1 .BE42 1.0E-02 
LUNGS 1.8E-04 2.0t-04 

ST WALL 1.lE-03 
0/20/80 8/23/77 

- _ _  ~~ 

SI WE 1.3E-04 
c.t.D.E. 7.2E-05 2.2E-05 2.4t-05 

Inhi 1st ion 
(esu) 

Ingest ion 
CUSS - 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 

GS 1.0t-03 l . l t - 0 3  ' 
8/13/81 0/19/81 

GONADS 1.9E-04 
ST WALL . 2.7E-03 
SI WALL 2.0E-03 
ULI WALL 1.6E-03 
UI WALL 5.9E-04 

89w (la 
Ingest ion Inha I at ion 

cuss - 
GI ABSORP 1.0E-02 1.0E-02 1. BE-02 

2.3t-03 2.4t-03 

GONADS 3.0E-04 
ST WALL 4.lE-03 
SI WALL 4.4E-03 
UI WALL 4.8E-03 

0/11/89 8/17/03 

4. BE-04 
60l2717 . - - e -  ._ 

UI WALL 2.1E-03 
. . . .  . 2.7E-04 3.2t-04 

"Nb 
Ingest ion Inhalation 

cuss - 
GONADS 4.  BE-03 

ST WALL 4.1E-03 

SI WALL 1.0E-02 

IRI WALL 2.2E-02 

UI WALL 2.6E-02 

GI ABSORP 1.0E-02 1. BE-02 1. BE-02 

j$? !;$gY 
1.2E-03 1.4E-03 

1.2E-03 1.4E-03 

2.3E-03 2.7E-03 

5.2E-03 5.9E-03 

5.9E-03 7. BE-03 

18/16/14 66/22/12 

56/14/30 54/19/27 

18/15/15 66/22/12 

72/14/14 66/22/12 

Inhalation 
93% 

Ingestion 
cuss - 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 
LUNGS 1.8E-02 , 2.4E-01 

0/0/100 0/0/100 
GONADS 1.6E-03 

R Wol 3.3E-03 

BONE SUE 3.0E-03 3.7E-02 

UI WALL 1.8E-03 

26/32/42 

26/32/42 ._ ' 
26/32/42 -- 

UI WALL 5.5E-03 
r.t.D.t. 5.3E-04 4.1E-03 2.8t-02 

%b 
Ingest ion Inha lation 

cuss D .  W Y 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 
LUNGS . 1.6t-01 2.8t401 

1/1/98 0;a/100 
GONADS 1.9E-03s 1.8E-02* 

R YARROW 2.7E-03* 2.3E-02* 

SI WALL 8.1E-03 
UI WALL 1.9E-02 

26/32/42 

22/26/52 

UI WALL 4.4E-02 e. t .D .  t. 5.1E-03r 2.k-02, 3.3t-01* 

Inhalation 
9% 

Ingest ion 
cuss - 
GI ABSORP 1.0E-02 1.0E-02 1. BE-02 

:;;:9: :;;F9:2 
- - 

UI WALL 9.6E-03 3.5E-03 4.1E-03 . 

UI WALL 2.4E-02 8.9E-03 1. BE-02 
65/11/24 63/16/19 

- . . . .  . 1.9t-03 2.2E- 

73/14/13 67/22/11 
t . t .D .E.  4.9E-03 1.9E-03 2.1E-03 

2.49 



'6293 
50- Year Commi t ted Dose €qui val ent 'Factors--rem/pCi Intake (Cont inued) 

Inhr Irt ion 
%&I 

Ingestion cuss w 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 

;;!79:2 :;E - - 
COWADS 3.0E-83 

R YARRm 

BONE SURF 

SI WALL S.4E-03 

118E-03 1:6E-03 

2.6E-03 

6.9E-03 

61/16/33 66/16/30 

27/28/47 

33/41/26 

UI WAU 8.7E-03 
UI V U  1.6E-02 7. BE-03 7. BE-03 

. . . .  . 3. QE-03 4.6E- - 

Inhalation 
% 

Ingestion 
UA!x - -- 
QI ABSORP 1.8E-02 1.OE-02 1. BE-02 

OOW 4.4E-83 

RWWOt 

ST WALL 2.9E-03 
SI IAU 7.8E-03 

UI WAU 1.8E-02 

1: 5e-83 1: 4k-03 
69/14/17 88/28/14 
6. SE-04 
44/26/31 

2.1E-03 2.6E-03 

4.8E-03 6.6E-03 
78/13/17 68/28/14 

70113117 86121114 
LLI WAU 2.8E-02 7.iE-03 6.iE-is 

71/13/16 86/21/13 . . . .  . - 1.9E-03 2.0t-03 

Inha I at ion 
Qb 

Ingest ion 
QASS - 
01 ABSORP 1.oE-82 1.OE-02 1.OE-02 

OOW - k W 6  
Sl-UKL 1 . 4 H 3  
-SI WALL 1:1€-03 
UI-WAU 8.lE-04 
U WALL 1.7E-04 . . . .  . 6.2E-06 7 . k - 0 6  

Inha Irt ion 
/ 0 8 w  

Ingest ion 
Mss - 
QI ABSORP l.0E-02 1.0E-02 1. BE-02 

7.8E-84 6. SE-04 

OONADS 1.E-04 
ST WAU 2.7E-03 
SI WALL 1.6E-03 

1/16/66 8/21/19 

-2.50 



6293 

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

MOLYBDENUM 

I n h i  lit ion 
% 

Innest i on 
cuss - 
G I  k O R P  8.0E-01 5.0E-02 8.0E-01 6.1E-12 

2. BE-03 3.6E-03 
7/3/91 1/7/92 

64/12/24 66/21/13 

49/13/30 

62/14/84 

63/18/31 

64/18/30 

86/9/28 

GOW 8.9E-44 2.3E-03 3.3E-04 7. HE-04 

BREAST 4.E-84 2.7E-04 

R m m  4.lE-04 

~ r n  2.4~-aa 1.6E-13 

KIDNEYS 1. QE-03 1.2E-03 

ST WALL 1.7E-03 1.7E-03 5.2E-04 

S I  WALL 4.4E-03 1.4E-03 
68/21/13 

UI WALL 3.0E-03 1.1E-02 7.0E-04 3.3E-03 

UI WALL 3.7E-03 1.4E-02 7.8E-04 4.1E-03 
78/8/14 68/22/12 

_ _  _ _  
83/7/10 87/22/11 

. . . .  . -  6E-03 8 . 9E-04 1.1E-03 

I n h i  lit ion 
5 

Ingest ion 
CLASS - 
G I  ABSORP 8.0E-01 6.0E-02 e.&-01 6.0E-02 

8.6E-04 1.lt-03 
8 1 4 1 ~  1/12/87 

CONADS 5.2E-04 -1.2E-03 1. BE-04 2.4E-04 
71/13/18 86/26/10 

48/13/39 29/18/63 
BREAST 2.2E-04 2.lE-04 1.4E-04 9.2E-06 

R WROI . 1. BE-04 

LIVW 7.4E-04 4.4E-04 
62/14/34 

KIDNEYS 
54/16/30 
3.4E-04 
67/17/28 

71/7/22 62/22/28 
ST WALL 1.3E-03 1.4E-03 3.2E-04 .3.4E-M 

S I  IALL 1.0E-03 2.9E-03 6.6E-04 
88/26/9 

81/8/11 68/26/9 
UI WALL 1.8E-03 4.8E-03 3.3E-04 ' 9.3E-04 

UI WALL 1.1E-03 3.3E-03 8.3E-04 

REMAINDER 7.8E-04 2.7E-04 
67/26/8 

49/15/38 
I T  0.08 0.08 

. . . .  . i . i t - 0 3  2 . a ~ - ~  3 .  BE-04 

I n h i l i t i o n  
OSVD 

Ingest ion 
Mss - 
01 ABSORP 8.1E-01 6.0E-02 8.0E-01 6. BE-12 

Gs 4.1E-04 4.4E-04 2.3t-01 
31/9/60 1/0/1e0 ' 

GONADS 4.8E-04 9.2E-66 3.4E-04 

g R W T  3.7E-04 
48/13/41 
2.8E-04 ~ . 
46/13/42 

46/13/42 

. *-.- 

R UARROI 1.0E-03 7.8E-04 - 9  

BONE SUF 4.1E-03 3.2E-03 
46/13/42 

LIVER 8.7E-03 4.1E-04 4.8E-03 
45/13/42 

46/13/42 
KIDNEYS 6. BE-03 3.7E-04 4.4E-03 

S I  I U  1.7E-04 
UI WALL 8.3E-04 
UI WALL 8.7E-04 1.8E-03 - . . . .  . 2t-04 9.2t-04 2.8E-eP 

Inha I a t  ion 
gsb 

Ingest ion 
CLASS - 
G I  ABSORP 8.0E-01 6.0E-02 8.0E-01 6.0E-02 

4.4t-03 1.8E-02 

CONADS 

BREAST 

R mol 

BONE SURF 

LIVER 

KIDNEYS 

ST WALL 
UI IALL 

8.lE-04 

8.7E-04 

2.0E-03 

2.8E-03 

1. BE-02 

9.3E-03 

2.6E-03 
6.2E-03 

8/3/91 8/3/97 
4.8E-04 
68/14/36 
4.8E-04 
48/14/38 
1.4E-03 
48/14/38 
2. BE-03 
48/14/38 
7. BE-03 
49/14/37 
6.3E-03 
49/14/37 

2.1E-02 1.2E-03 8.6E-03 ~ ._ _ _  
77/7/16 85/18/17 

UI WALL 1.1E-02 6.2E-02 2.1E-03 2. BE-02 
8 r / s / 8  65/18/17 

3 .  BE-03 . . . .  2 . 9E-03 4.4E-03 2.0t-03 

Inha t a t  ion 
1% 

Ingest ion 
CLASS - 
G I  ABSORP 8.0E-01 6.0E-02 8.0E-01 5. BE-02 
UNCS 2. 4E-04 2.8t-04 

1/12/87 8/23/77 

971112 
ST WALL 1.2E-03 1.2E-03 1.2E-04 

S I  WALL 2.6E-04 3.6E-04 
. . . .  . -  2E-06 3. BE-06 3 . 3 E - r  

2.51 



6293 
50- Year Commi t ted  Dose Equ i vu 1 en t Factors--  rem/pCi I n  take (Cont inued) 

TECHNETIUM 

Inhalation 
osyrc 

Ingestion 
Mss GI ABSORP 8.0E-01 8.0E-01 8.0E-01 

;;;:i:. :;::I:: 
- 

GONADS 4.4E-06 1.3E-06 6.0E-00 
76/14/11 67/29/14 

47/14/39 

68/14/36 

64124112 

BREAST 1.9E-06 1.1E-05 

R UARROT 2.1E-06 1.1E-06 

THYROID 1.0E-04 1.1E-04 

ST WALL 4.1E-04 9.bE-is ~.IE-BS 
. . 77/12/11 63/28/19 

SI WALL 1.6E-04 2.7E-06 
851817 

UI TALL 1.4E-04 2. iE-06 
861718 

68/12/30 

UI WALL 6.2E-16 
W I N D E R  7.4E-06 2. BE-06 

m 1.00 1.08 - . . . .  . 3.2t-06 1.E-85 

. Ingestion Inhs I at ion 
U S  
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 

4.4t-06 $&F :i!Fj:: 
GONADS . 1.3E-04 3.8E-06 1.0E-06 

76/14/11 68/28/14 
BREAST 6.0E-06 3.2E-06 2.2E-06 

R W R U W  6.9E-06 3.2E-06 2.1E-06 

THYROID 8 . 0 4 4  2.3E-04 8.1E-06 

ST WALL 8.9E-04 1. BE-04 8. QE-06 

47/13/40 22/28/58 

48/14/37 24/28/66 

84/21/16 49/38/13 

71/13/16.61/28/23 
SI WALL 2.9E-14 6.9E-16 

02/9/9 

es/8/9 89/22/16 

mi11132 e i i s i n t  

UI WALL 3.6E-04 7.1E-16 3.7E-16 

uf WALL 1.6E-04 
RBlAIwDw 2.0E-04 7.4E-06 6.2&16 

Ingest ion Inhalation 
cuss 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 
ma 
GONADS 0.3E-06 
THYROID 7.0E-04 6.9E-04 

ST TALL 2.4E-03 . ).BE-04 1.3E-04 

SI TALL 7.0E-04 

:;:;i: :;E/:: - 

6612717 

8411214 58/35/7 

UI TALL 4.4E-04 
~.E.D.E. 2.st-04 1.2t-04 8 .  BE-05 

Inhr 1st ion 
=re - Ingest ion 

Mss 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 

1. BE-04 -04 7.4E-04 

GONADS 4.8E-14 1.2E-04 7.4E-06 

BREAST 1.9E-04 1.1684 8.1E-06 

R MARROT 2.1E-04 1.2E-04 8.1E-05 

1.1E-03 4.4E-04 THYROID 1.8E-03 

7.4E-04 4.1E-04 ST TALL 2.lE-03 

SI WALL 9.3E-04 2.1E-04 

UI TALL 1.3E-03 2. BE-04 1. BE-04 

UI WALL 7.0E-04 
W I N D E R  6.6E-04 2. SE-04 1.8E-04 

i j 5 7  3/9/ee 

n / i i / i 2  66/22/13 

47/13/40 27/18/65 

58/13/37 38/19/61 

02/19/19 64/33/13 

07/16/18 68/25/19 

79/10/ 11 

82/8/18 67/28/13 

64112134 36/18/47 
IT 0.10 '0 . i2  -0 . i 2  

. . . .  . - 2.7t-04 2. BE-04 

WT 0.10 -0 . i 2  . 0:12- 
. . . .  . 7.1E-06 4.8E-06 - 

2.52 

000072 



- .  

50-Year Committed Dose €qui val ent Factors--rem/fli Intake (Continued) 

Inha tation 
=re 

Ingest ion 
MSS - 
GI ABSORP 8.0E-61 8.E-01 8.0E-01 

1. 0t-06 -06 :;:E6 %91 
COW 2.3E-06 8: lE-08 9:skee 

. 61/11/28 80/14/28 

44/12/44 30/10/86 

46/12/42 34/16/66 

BREAST 1.1E-06 7.8E-88 9.8E-08 

R YARROW 1.3E-06 8 . 1 E - I  8 .8506  

THYROID 7.4E-16 6.6E-66 
w/iQ/n 

S f  WALL 1.6E-04 6.3E-06 4.4E-66 
68/13/29 62/17/31 . -  

SI WALL 4.8E-06 I. 4 ~ - i 6  
86/16/26 

84/16/26 

67/18/23 84/13/23 

U I  WALL '4.8E-06 1.4E-06 

U I  WALL 4.4E-06 1, BE-06 1.7E-06 

RBUINDW 2.6E-06 1. BE-06 1. 9E-06 
48/12/42 33/11/68 

I T  B.08 0.08 0.12 - . . . .  . 1.8E-06 2.1E-05 

Inha Iat ion 
Q% 

Ingest ion cuss - 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 

1.1E-03 2.1E-03 7.4E-03 

COW 2.8E-03 

BREAST 1.3E-03 

R W W  1.4E-03 

THYROID 6.6E-03 

ST WALL 8.6E-03 

SI WALL 3.1E-03 
U I  WAU 4.1E-03 

U I  WALL 6.2E-03 

18/8/78 412 j94 
9.3E-04 1.1E-03 
88/11/29 61/13/28 
8. QE-04 1.lE-03 
43/12/46 31/9/60 
9.3E-04 1.1E-03 
46/12/43 34/10/68 
4.1E-03 3.2E-03 
48/14/40 61/18/33 
6.6E-03 4.4E-03 
48/13/39 61/16/34 

1.4E-03 

1.8E-03 2.1E-03 
69/11/30 

87/9/24 84/i3/23 
W I N D E R  2.7E-03 1.9E-03 2.2E-03 

44/12/44 33/18/57 
WT 0.08 . 0 .  i 2  ' 0 . i ~  - . . . .  . 1.6t-03 2.4E-03 

Inha Iation 
97% 

Ingest ion cuss - 
GI ABSORP 8.0E-61 8.0E-01 8.0E-01 

.l -0 -0 &11 Se;;:10; . .  
THYROID 6.2E-03 4: lE-03 

ST WKL 1.0E-02 7.4E-83 

U I  TALL 1.3E-63 
UI W A I L  3.6E-03 

46/13/42 

48/13/41 

. . . .  . 7.0t-04 4.2E-03 

Ingest ion Inhalation cuss - 
01 A B S O R P  8.6E-01 8. BE-01 8 .  BE-01 

1.6E-04 7 .4E-03 
8/3/89 0/0/100 

COW 8.3E-06 3.7E-06 
49/12/39 

THYROID 0.7E-04 4.8E-04 
46/13/42 

48/13/41 
ST IAU 1.3E-03 9. BE-04 

UI WAU 1.7E-B4 .__ . - 
LLI WALL 3.7E-i4 
t. E. D. E. 1. SE-04 i.et-ci4 8 . 9E-04 

Inha I at i on 
Q%C 

Ingest ion cuss - 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 

I .7t-03 -0 .4  - 
:/071:: 

COW 2.7E-03 1.3E-03 

BRWT 1.7E-03 1.3E-03 

R YARROW 1.9E-03 1.3E-03 

THYROID 1.3E-02 1. BE-02 

ST W U  2.8E-02 2. BE-02 

SI WALL 3.6E-03 
U I  WALL 6.6E-03 2.1E-03 

61/12/37 

43/12/46 

46/12/43 

46/13/42 

45/13/42 

58/18/32 

78/6/22 
LLI WALL 1.1E-02 2.8E-03 

RBUINDER 3.4E-03 2. SE-03 
43/12/45 

I T  0.08 0.08 
t . E. D.E. 4 .8t-03 3 . 1 ~ 4 3  i .7t-e2 

2.53 



6293 
50- Year Committed Dose Equ i vu 1 en t Factors-- rem/pCi Intake (Cont inued) 

.- 
Ingest ion Inha lot ion 

Mss 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 :;:x: :;:56:' - - 
GONADS 3.8E-05 1. BE-06 0 .  3E-00 

74/13/13 87/23/10 
BREAST 1.3E-06 7.8E-08 

481 14/38 

61/13/38 ' 

R IhRROIl 2.3E-05 1.3E-06 

THYROID 3.1E-04 1. BE-04 7. BE46 

Sl TALL 2.7E-04 1.1E-04 6.6E-05 
. 82/19/19 00/33/7 

88/16/18 01/27/12 

821919 
- SI TALL 8.1E-06 1.8E-06 

UI TALL 1.4E-04 2. BE-06 

UI T A U  9.2E-06 1.9E-06 

W I N D E R  4.1E-06 1. BE-06 

0.00 0.08 

80/7/7 

a8/r / r  

64/13/33 

3.2E-06 2.1E-06 
'rr 

t.E.D.t. 6.0E-06 

Inho lit ion 
oorc 

Ingest ion 

8.0E-01 8.0E-01 
1.3E-03 8.3E-02 

CLASS 
GI ABSORP 8.0E-01 

8/3/91 elellee 
THYROID 6.9E-03 4.4E-03 

ST TALL 1.3E-02 9.3E-03 

UI TALL 1.6E-03 
UI TALL 4.1E-03' 

45/13/42 

48/13/41 

. . . .  . -  8.4E-04 7 .E-03  

ST T U  6 .6584  
. .  

6: 2E-06 
93/8/1 

Inhr loti on - Ingest ion 

8. BE-01 8. BE-01 
Mss 
GI ABSORP 8.0E-01 

. .  
ST TALL 2.3E-03 2: SE-04 

91/7/2 
SI T A U  4.lE-04 
t.E.D.t. 1.6E-04 8.8t-06 6.k-06 

2.54 



6293 

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

RUTHEN I UN 

.- 
Ingestion Inhalation 

Mss - 
QI ABSORP 6.0E-02 6.0E-62 6.0E-02 6.0E-62 

6.6E-04 6.7t-04 7.0t-04 
' 2/4/94 0/11/89 6/19/01 

W A C 5  1.8E-04 3. BE-06 
81/13/6 

ST WALL 1.lE-03 2.- 
921316 

961311 
SI WALL 1.E-63 2.6E-04 

UI W A L L  1.6E-03 2.3Eb4 

U I W A L L  3.7E-04 
961312 

- . . . .  . 1.2t-04 8. BE-06 8. I t -06 

Inhalation 
QlRu 

Ingest ion 
CLASS - 
GI ABSORP 6.0E-02 6.0E-02 5.0E-02 6.0E-02 

4. It-04 ' 1 2E-03 -0 
10/6/84 1 j 2 / w  j;;Os3 

R YARROW 1.9E-04 i . r ~ - ~  I .~E-M I.~E-M 

CONADS 8.9E-04 2.7E-04 3.3E-04 3. BE-04 
66/10/24 66/14/21 64/10/18 

43/14/43 41/16/44 41/13/48 
BREAST 1.3E-04 

STWAU ' 2. BE-04 
39/14/47 

4r/i3/40 
SI WALL 1.0E-03 2 . 9 ~ 4  3 . 7 ~ - ~  4 . 1 ~ 4 4  

781riis 00112122 e4/1e/le 
UI WALL 3.6E-63 6. r w  1. SE-BB 1 .4~413 

47/13/46 66/13/22 63/18/19 
UI WALL 2.6E-83 4. 4E-M 7.4E-M 8.1E-64 

W I N D E R  
M/6/9 88/11/21 86/18/17 

62/13/36 
2. BE-64 

rr - 0.ee 

Inhi lit ion 
5 

Ingest ion v 
6.0E-02 6. BE-02 6.0E-02 6. BE-02 

L;z;;0;;;!9? :;if;:: - 
2.1E-03 2.7E-03 

46/14/48 
2.3E-03 

2.6E-03 

2.3E-03 

33/16/51 

34/16/61 

33/16/61 
2. r ~ - 8 3  
36/16/49 

SI WALL 3 . i ~ - ~ a  3.1E-03 
42/14/44 

66/11/34 
lU WALL 9.3E-03 4.1E-03 

U I  WALL 2.4E-02 6.3E-03 1.1E-02 1.1E-02 

RBUINDER 3. BE-03 
78/8/22 69/18/31 62/16/22 

33/16/61 
WT 0.06 . . . .  . -  3.0E-03 6.1E-03 7.8E-03 

Inha I at ion 
1'43, 

Ingest ion 
Mss - 
QI ABSORP 6.0E-02 6.0E-02 6.0E-02 6.0E-02 

Gs - .0 - . $Z3 :/7K3 ;;K - 
QOW 3.6E-64 1. BE-M 

ST WALL 1.9E-03 3.3E-64 

SI W A L L  2.QE-63 4 .  BE-04 4.4E-04 

UI WALL 6.9E-03 9.3E-04 8.6E-04 1. BE-03 

UI WALL 4.8E-03 7.  BE-04 9. BE-04 1.1E-03 

n / i 2 / i 4  

871618 

' 931413 66/26/8 

961312 73/16/11 66/25/9 

96/3/2 72/14/14 67/22/11 
. . . .  . -  3.4E-04 3.SE -04 4.1E-04 

2.55 



6293 
50- Year Committed Dose Equ i vu1 ent Factors--rem/pCi Intake (Continued) 

Inhi l i t  ion 
%I - 

- .ai 

Ingest ion 
Mss 
QI ABSORP 6.0E-02 6.0E-02 6.0E-02 6.0E-02 

82s;;g3 ;;!79:.l :;$lee 
OONADS 6.2E-02* 

33/16/61 
&EAST 6.2E-12* 

33/18/61 
R mR0I 6.2E-12* 

33/16/61 
BONE SUIIF 6.2E-02* 

33/16/61 
THYROID 6.2E-021 

33/16/61 
ST IIU 6.2E-02 

34/16/60 
SI IIU 6.8E-02 

33/16/60 
UI V U  9.3E-02 6.3E-62 

48/13/41 
UI I L L  2.6E-11 9.3E-12 

W I N D E R  L.2E-12 

8.06 

J 

61/10/29 

83/16/61 

- 6.7E-02, 9.3t-02 4 .4E-01* 
rr . . . .  . 

2 . 5 6 '  



8293 

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

RHOD I UM 

Ingestion Inhalation 
cuss - 
GI ABSORP 6.0E-02 6. BE-02 6. BE-02 6.0E-02 

2.2E-04 2.7E-04 2.9E-04 

CONADS 3.OE-M 8.3E-06 4.1E-06 4.4E-06 
6/4/91 1/9/90 1/14/86 

861817 7012119 86/2l/0 
EREAST 3. BE-06 

47/14/39 r 

n/e/n 67/11/26 03/24/23 

931413 73/18/9 ee/n/i 

R YARROW 7.4E-06 3. BE-06 

ST W A L L  4.4E-M 9.2E-06 7. BE-06 8.1E-06 

SI WALL 7.8E-04 1 . s - 0 4  9. BE-06 1.1E-04 

U I  WALL 1.2E-03 1. 9E-04 1.6E-04 1. BE-04 

U I  WALL 6.3E-04 1.1E-04 7.  BE-06 9.2E-06 

RBUINDER 1.7E-04 6.2E-86 

64/13/33 

911614 72/19/9 8812717 

901814 7311918 87/27/8 

621 18/30 
WT 0.08 0.08 - . . . .  . 8.8E-85 8.7t-06 7.4t-06 

Ingestion Inhi l i t  ion 
Mss - 
GI ABSORP 6.0E-02 6. BE-02 6 . 0 5 0 2  6. BE-02 

NCS 1.6t-03 2.8E-03 2.9t-03 

OONADS 

B l W T  

RWRRm 

ST W A L L  

SI WALL 

U I  WALL 

r 

LLI WkL 

RBUINDER 

4.1E-03 

8.9E-04 

2.1E-03 

6.6E-03 

1. BE-02 

1.2E-02 

8/6/87 2/6/93 1/1/92 

78/9/16 89/16/16-06/21/14 

46/13/42 36/16/49 36/16/41 

49/13/38 44/16/41 42/18/42 

00/9/3l 68/13/37 48/11/36 

88/7/13 89/14/17 86/21/14 

1.0E-03 1.1E-03 1.3E-03 

4.4E-04 3 .BE44 3. IE-04 

6.2E-04 4.4E-04 4.1E-04- 

1.4E-04 0.6E-04 8.9E-04 

-1.3E-03 1. BE-03 1.8E-03 

1.9E-03 2.7E-03 3.2E-03 

2.2E-03 3.2E-03 3.7E-03 

0.7E-84 6.9E-04 8.3E-04 

87/6/8 8 ~ / 1 4 / 1 7  86/21/14 

88/6/1 71/14/15 86/21/13 

06/12/23 86/17/17 84/21/16 
1.9E-03 

I T  0.08 8 .08  0.08 0.08 
. . . .  . 9.8E-04 1.3E-03 1.4t-03 - 

QQw1 l@l% 
Ingest ion Inhr Irt ion Ingest ion Inha I i t  ion 

cuss - c L m  - 
- - - KINGS - - -03r 

OONADS 2.8E-03 1.7E-03 1.3E-03 1.3E-03 OONADS 1.2E-03* 4.lE-04* 4.8E-04* 6.2E-04* 
81/11/26 83/14/23 02/18/21 

BREAST 1.2E-03 BREAST 2.3E-84* 

GI ABSORP 6.0E-02 6.0E-02 6.0E-02 6.0E-02 GI ABSORP 6.0E-02 5. BE-02 6. BE-02 6. BE-02 

:9;k07;1.:/:79:2 :/;;$ :2;:/:; :;;79y :;:x 
48/13/39 66/16/28 80/10/24 

36/16/50 
R MARROW 6.7E-04 1.6E-03 R MARROW 

38/16/49 
SI WALL 2.9E-03 1. 9E-03 ST WALL 

46/13/39 
U I  IAU 6.9E-03 2.3E-03 2.8E-03 2.9E-03 SI WAU 1.X-03 

68/11/31 69/12/29 88/16/24 
U I  WALL 1.3E-02 3.4E-03 5.6E-03 6.9E-03 U I  WALL 2.8E-03 

71/8/21 62/11/27 62/17/21 
W I N D E R  1. BE-83 U I  WALL 6.6E-03 

37/15 

41/14 

46/13 

3 .  BE- 

3.3E- 

4.  BE- 
82/18 
6.7E- 
74/61 
1.lE- 

'48 
I4r 
'46 
I4 
'42 
I4 6.6E-04 6.9E-04 
'28 84/13/23 83/17/20 
I4 1.1E-03 1.2E-03 
.8 86/12/23 82/18/20 
13 2.1E-03 2.3E-03 

33/16/62 47/14/39 86/11/23 83/18/19 
I T  0.12 REYAINDER 3.3E-84 

I T  0.88 
r.E.D.t. 2.0k-03 1.7t-83 2.3E-03 2.8t-83 47/14/39 

€.E.D.E. 8.8E-04* 4.2E-84s 8.1E-84* 8.7E-04r 

2.57 



50-Year Committed Dose Equivalent  Factors - - rem/Ki  I n t a k e  (Continued) 

Inhr lit ion 
%l 

Ingest ion 
Mss 
GI ABSORP 6.0E-02 6.0E-02 6.0E-02 6.0E-02 

8.9E-04* -03s 3 3E-02r 2 7E-fi 
:8;:6/66 2;2/96 0/0/100 

GONADS 2.4E-03r 1.0E-02* 3.7E-03* 
34/16/61 34/26/41 

BRUST 9.8E-04* 8.1E-03* 3.3E-03* 
33/16/61 24/22/M 

R YAWrm 1.6E-03* 1.1E-02* 4.4E-03* 
33/16/61 26/23/62 

BONE SW 1.0E-62* 
33/18/61 

Sl W A L L  1.6E-03 
SI WALL 2.6E-13 1.1E-02 

34/16/61 
lU W U  4.8E-83 
LLI W U  1.6E-02 

. .  
RBUINDW 1.7E-63 1TiE-02 

82/11/62 

1.1E-02 7.4E-03 
41114146 U l l 8 l 4 0  

.--. ~ 
_ _  

a.06 0.18 
1.0E-12* 6.4E-03r 3.2E-lk 

tr 
t . E. D. E. z .a~-13r 

Inhr I at i on 
uzrm 

Ingestion 
Mss - 
GI ABSORP 6.0E-82 6.0E-02 6.0E-02 6.0E-02 

4.8E-03* .8t-02* 8.1E-02r 6 9E-01* 
:2/16/63 6/6/90 0/0/100 

33/18/61 31/29/40 

33/18/61 22/28/60 4/1/96 

OOlUDS 6.3E-03* 6 .8E-02, 1.7E-02* 

8REAST 6.6E-03* 4.4E-02* 1.9E-02* 6.2E-02* 

R W O W  8.7E-03* 6.2E-02* 2.lE-021 

BONE SuIF 

THYROID 

33/18/61 24/21/66 
4.4E-02* . 
33/18/61 

33/18/61 

34/16/61 

36/16/60 

98/16/49 39/21/40 

4.4E-02* 

SI W A L L  1.4E-12 6. BE-02 

lU WALL 1.8E-12 6.9E-02 

UI WALL 2.7E-12 8.3E-12 2. BE-12 

R B u 1 m  9.6E-13* 6.3E-I2* 3.OE-O2* 1.4E-01* 
83/16/61 14/13/13 1/0/99 

a. 12 1.12 1.24 1.08 
6.4t-02 2.8E-02r 8.7E-02* 

m 
~.E.D.E. 8.6~-03* 

Inhr I at ion 
uslsm Inhr lrtion 

u2yRh 

Ingest ion 
- Ingestion 

Mss 
01 ABSORP 6.0582 - 6. BE-02 6. BE-02 6. BE-02 

- *  Mss 
6.0E-02 6.0E-02 6.0E-02 

9.3E-13* .9 -05 - -06 
i$i;k i;!7i:2 $$l:i 01 ABSORP 6.0E-02 

OMADS l.lE-03* 83/18/61 :/e;9, :;E/:: :;::I79 
8.6E-13* ST WALL 9.8E-06 1.2E-06 

9.3E-03* SI WALL 6.9E-16 7.4E-18 
QQ/l/@ 

BREAST 

RYARRm 
BONE SWIF 8.6E-13* UI W A L L  3.4E-16 

THYROID 8.6E-13* 
33/16/61 

86/16/49 

33/16/61 

83/18/61 98/2/1 

- 33/18/61 . . . .  . ).BE-08 3.9E-08 4.2t-06 

Inhalation - % SI V U  4.4E-03 1. BE-02 

UI T U  1.4E-12 1.2E-12 Ingestion 
43/14/49 QASS 

w/ii/sa 62/11/87 

83/16/61 (Iow 1.aE-M 

1.6E-12 4.8502 6. BE-12 6. 1E42 6. BE-12 UI ~ ~ r r ~ ~ ~ b M 2  

..' Q c , ,  1.12 

rmmatq.. C? : - 1.1E-12 ;;:r :;:E7 :;:;9Bs3 
- 

62 f 16/93 
' L F  

3. SE-84 
e0/7/1s - -  ~- 1.0t-02r 1.3t--82 4 .zt-82r SI WALL 1.8E-03 m.t. 8.6E-03r 

UI W A L L  7.0E-03 1.1E-03 2.1E-03 2.6E-03 

UI W A L L  1.4E-12 2.- 4.4E-03 6.2E-03 

. . . .  . - 4.2t-04 8.1E-04 8.9t- 

921414 70/12/18 86/20/16 

96/3/2 78/12/10 6512 

2.58 
000078 



6293 - 
50-Year Committed Dose Equivalent Factors--rem/@i Intake (Continued) 

Ingestion Inha I a t  ion 
Mss - 
G I  A&ORP 6.0E-02 6.6&2 6.6&2 5.6E-62 

05 7.4E-84 8.6E-04 9.3E-04 
3/6/92 1/12/87 6/18/82 

cow 4.8E-e4 1. BE-04 4.4E-06 
83/16/7 86/28/9 

BREAST 6. 9E-06 
48/16/37 

ST IAU 2.0E-03 3.3E-04 1.7E-84 2. #E-04 
06/4/10 66/19/21 54/28/18 

SI 'IU 2.3E-03 3.5E-64 1. 9E-e4 
931413 84/36/6 

94/9/3 7212117 84/36/8 

8 Q P l 4  

llI IAU 2.7E-OS 4.1E-M 1.9E-04 2.3E-64 

UIIAU 8.9E-64 1 . 6 E M  

W I N D E R  3.6E-8) 
I T  0.68 

f.E.D.E. 6. l t -04 2.k-64 1.3E-64 1.5E-04 

Inha l i t  ion 
%I 

Ingest ion 
CLASS - 

(is . 4E- - 4  -0 
GI ABSORP 6.0E-62 5. BE-02 6. BE-62 5. BE-62 

:/12t:; :;::t:2 ;;Et; 
ST WALL 7.6E-04 8.3E-65 

SI WALL 2.6E-64 
9 8 / l / l  

f . . .  . - 2.lt-66 1.9E-66 2 . & - K  

2.59 



6293 
50- Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

PALLADIUM 

Inhr  I r t  ion 
mPd 

Ingest ion 

OONADS 6.2E-03 

BREAST 9.3E-04 9.3E-04 

RYAWMl 1.4E-03 1.2E-03 

KIDNEYS 1.0E-02 3.3E-03 

LIVER 1.3E-92 3.2E-03 

SI  V A U  4.8E-03 2.9E-03 3.0E-03 

78/8/22 02/11/27 81/16/23 

37/14/49 28/18/64 

99/14/47 34/13/63 

33/10/si 3~1441ir 

33/16/51 32/36/32 

08/13/29 69/16/20 

66/9/26 61/11/28 61/16/24 
UI WALL 1.OE-02 a. 9 ~ 4 3  6. 6 ~ 0 3  6. ~ ~ - 0 3  

~1141s 1x/ie/26 e q i r 1 2 e  
RBUIWDW a. 7 ~ 0 3  

89/16/51 rr 0.00 

UI W A L L  2.7E-02 4.4E-03 1.1E-02 1.3E-02 

- . . . .  . 3.4t-03 3.9E-03 3.4t-03 

Inha I a t  ion 
u1Pd  

Ingest  ion 

OONADS 9.7E-04 

BREAST 

RYARRm 

KIMEYS 

UWI 

S T W U  8.7E-M 
S I  IU 8.9E-04 

UJ IU 1.0- 

UIIU l.7E-03 2.&04 4.iE-04 4.i)E-b4 

7: 4E-06 9: 2E-06 1: 0E-04 
es/slo m / i 4 / i r  1 ~ / 2 i / i 4  
3.6E-96 
u/is/ra 
6.2&#6 
48/14/90 
4.4E-04 
41/19/41 
1.- 
89/19/42 

8.- a.ai-w 4 . i ~ - ~  

1.6E-M 1.8E-04, 2.lE-04 
81/6/8 71/16/14 66/23/12 

91/4/6 71/16/14 1/23/11 

961312 71/13/10 06/22/13 . . . .  . 1. t-04 1 . 6 ~ 4 4  1.7 -84 

us, _ -  
Ingest  ion Inhr I a t  ion 

Mss v 
GI AESORP 6.0E-03 6.OE-03 6. BE-03 6.OE-03 

-04 r . 8 ~ - 0 3  1.ot-02 & 0/0/100 O/l/99 

32/18/52 

32/16/62 

KIDNEYS r . 0 ~ - 0 3  

LIVER 3 . 7 ~ - 0 3  

UI WAU 3.1E-03 
UI WAU 8.SE-03 1.3E-03 3.0E-03 4.1E-03 

901311 03/9/28 621ir/2i 
. . . .  . 7.9t-04 1.1E-03 1.4E-0T - 

Inha I a t  ion 
mPd 

Ingestion 
aAss - 
a1 ABSORP 6.0E-03 6.0E-03 6.0E-03 6.OE-03 

t;:;1:; :i:;1:: 
- - 

KIDNEYS 2.4E-03 

UVER 1.2E-03 

UI WALL 6.9E-04 

32/18/62 

32/16/52 

UI WAU i . r ~ - ~  2 . r ~ - e 4  

t. E.D.E. 1.4E-04 2.3t-01 6 . x - 0 4  i . 3 ~ - 0 2  
96/3/ l  

Inhr I a t  ion 
*w 

Ingest ion 
Mss - 
01 ABSORP 6.0E-03 6. BE-03 6. %E-03 6. BE-03 

. .  . .  
KIDNEYS 

UVW 

ST W A L L  1.8E-03 
SI WALL 8 . 7 ~ 1 9  6.9E-04 9.6E-04 

2.0E-03 2.8E-93 3.4E-03 

43/22/36 
1.1E-03 
43/22/36 

961312 67/23/10 

2.60 



6'29 3 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake' (Continued) 

SI LVER 

Inha I r t  ion 
%3 

Ingestion 
Mss D V -  Y 
QI ABSORP 6 . 6 0 2  . 6.0E-02 6.0E-02 6.0E-02 

;;E/:; :;%I: :;by% - .. 
ST IAU 1.1E-03 8.6E-06 

941214 
SI WALL 2.lE-64 . . . .  . -  2. Et-06 2.4g06 2.6E-06 

Inha I a t  ion 
5 

Ingoat i on 
Mss .- 
a1 ABSORP 6.E-02 6. BE-02 6. BE-02 6. B E 4 2  
w 2.k-04 2;3E-04 2.k-04 

cow 2.E-04 

mT 4.8E-06 

R YAWlol 6.6E-06 

LIVER 

ST IW 9.3E-04 

SI IAU 7.0E-04 

6I  
3. 
84 
2. 
46 
2. 
61 
6. 
41 
1. 
86 
1. 

' E  
e 
I/ 
e 
;I 
E 
I/ 
3 
' I  
4 
;/ 
e 

1/87 1/14/86 8/21/78 
IE-06 1.2E-06 
'10/6 68/29/13 
IE-06 
I14/41 
)E-06 
44/38 
IE-06 

- 2  

'20/33 
IE-04 6. BE-06 0.3E-06 

IE-04 
'4111 68/21/28 47/28/26 

Inha I a t  ion 
uslra 

Ingest ion 
Mss - 
GI ABSORP 6.0E-02 6. BE42 6.0E-02 6. BE-02 - 4 3. -04 .4  - 

&87 i/lt/:f 
GONADS 6.6E-06 
LIVER 6.9E-16 

ST IALL 8.9E-04 1.2E-04 

SI IAU 6.3E-04 8.6E-06 

UI IAU 4.8E-04 6.7E-06 

UI 'IU 1.2E-04 
t.t.D.E. 1.4t-04 6.1E-05 3 . E t 4 6  4.1E-06 Ingest ion Inhr 1 a t  ion 

44/21/38 

941214 

961311 

961312 lash 

Mss - 
92/6/3 

91/6/4 
UI IW 7.0E-04 1.0E-04 

. .  
UI IAU 1.8E-04 
WINDER 2.3E-04 6.3E-06 

60/9/3l 
WT 0.06 0.08 - . . . .  . 7.0t-06 3.4t-06 3 . 4 t - 0 6  

Inha lation 
tllyl(g 

Ingest ion 
CUSS - 
GI ABSORP 6.0E-02 6.0E-02 6. BE42 6.0E-02 

Gs - - 4  :;::E ;;E/:: ;;:;/&i 
CONADS 6.7E-06 1.4E-06 

81/13/6 
ST IALL 1.3E-03 1.6E-04 

91/21) 
SI WALL 6.3E-04 7. BE-06 

95/3/2 
UI IU 3.7E-04 
. . . .  . -  6 .3E-06 3.9t-06 4.2E-eb 

CONADS 2.4E-03 

BREAST 4.1E-04 1.7E-03 

R YAWMI 8.7E-04 1.9E-03 

68/12/38 63/13/34 56/16/29 

34/16/61 

36/15/60 

33/16/61 34/33/33 
LIVER 4.1E-03 3.7E-02 9.8E-03 

SI WALL 2.8E-03 
UI WALL 4.4E-03 3.7E-03 

UI IALL 8.9E-03 4.1E-03 

REMINDER 6.9E-03 

43/14/43 

58/18/32 

33/16/61 
I T  0.18 - . . . .  . 4.7E-03 2.9t-03 3.lt-03 

2.61 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

'%l - -- 
Inha tat ion - Ingest ion 

CLASS 
GI ABSORP 5.0E-02 6. BE-02 5. BE-02 6. BE-02 

8.3E-03 1.4E-02 1.6E-02 

COW -9.8E-03 3.3E-03 4.4E-03 4.4E-03 
28/12/82 3/4/93 1/2/97 

82/18/28 81/12/27 81/17/22 
BREAST 2. QE-03 2.1E-03 1. 9E-03 

R YARROW 2.1E-03 3. BE-03 2.3E-03 2.2E-83 

LIVER 6.6E-03 4.4E-02 1.lE-02 6.2E-03 

SI WALL 1.0E-02 4.8E-03 4. BE-03 

UI WALL 1.6E-02 7.0E-03 7.0E-03 7.0E-03 

UI WAU 2.4E-02 1. BE-02 1.1E-02 

W I N D E R  4.1E-03 9.3E-03 4.1E-03 4.1E-03 

- 7.1E-83 6.7E-03 6.4E-03 

38/16/49 26/14/61 22/7/71 

38/14/48 31/13/60 29/9/62 

34/18/60 38/36/27 37/16/63 

68/16/27 80/18/24 

. 63/12/36 69/14/27 86/16/24 

63/11/28 83/17/20 

34/18/60 26/19/68 3/2/96 
a.08 0.18 a.06 1.08 rr . . . .  . 

Ingestion Inhr Irt ion 
QASS - 
GI ABSORP 6.0E-02 6. BE-02 6. BE-02 6. BE-02 
Isma 

%I:; z l : :  :;El!; 
- - - 

Ingestion Inhr Irt ion 
QASS - 
GI ABSORP 6.0E-02 6. BE-02 6. BE-02 6. BE-02 
Isma 

%I:; z l : :  :;El!; 
- - - 

* .  . .  
ST WALL 0.9E-04 a: QE-06 

97/1/2 
SI W A L L  2.8E-04 ._ 

UI TALL 9.8E-06 - . . . .  . 2.8E-05 2.4E-05 2.8E-s6 

l lWh 
Ingest ion Inhalation 

U S  - 
GI ABSORP 5.0E-02 5. BE-02 5. BE42 5.0E-02 

3.1E-03 3 .BE42 1.2E-01 4.4E-01 
38/15/65 2/2/90 0/0/100 

41/14/45 42/15/43 - 

33/16/62 18/13/71 

COW 1.1E-02 1.2E-02 8. SE-03 

BREALST 2.8E-03 ' 1.6E-02 1.1E-02 

R Y A R R O W  3.6E-03 
LIVER 3.2E-02 3.0E-01 9.8E-02 

SI WALL 1.3E-02 
U I  WALL 2.2E-02 3.1E-02 

U I  WALL 4.1E-02 
W I N D E R  6.9E-03 6.2E-02 2.6E-02 

39/16/48 29/28/42 

33/18/61 

33/16/51 19/18/83 
I T  B.08 0.18 0.12 

Z.E.D.E. 1.1E-02 3.8k-02 2.fE-02 5.3E-02 

Ill,, 
Ingest i on Inha lation 

CLASS - ___- 
01 ABSORP 6.BE-02 6. BE-02 5 .  BE-02 5.0E-02 

. .  
LIVER 3.2E-02 8: 1E-03 

UI WALL 2.0E-02 3.4E-03 7.8E-03 8.9E-03 

UI TALL 6.6E-02 8.6E-03 2.1E-02 2.4E-02 

34/18/60 45/44/11 

921414 85/16/26 83/17/20 

951312 85/18/25 83/17/20 
E.t.D.t.  4.6E-03 3 .  I t -03 5.6E-03 6.9E-03 

Ingestion Inha lation 
Ingest ion .Inha tit ion Mss - 

CLASS '- 01 ABSORP 6.0E-02 6.0E-02 6.0E-02 6.0E-02 
01 ABSORP 6.0E-02 6. BE-02 6. BE-02 6.0E-02 3.8t-03 3.7t-03 4.115-03 

2.2t-03 2.2E-02 1.k-01 1 . 7 t 4 0  

QONMS 7.OE-03 

BRWT , 1.QE-03 

R YARRm "2.4E-03 
uvB( 2.6502 

SI WALL 8.6E-03 
UI WALL 1.6E-02 
U 1  V U  2.8E-02 
W I N D E R  4.4E-03 

_ -  . 

a a / i 6 / u  2/2/86 s/e/iae 
7.1E18 6.6E-03 . 
42/14/44 41/14/46 

99/16/61 16/12/13 

33/18/61 21/28/47 

1.1-2 8.1E-03 

2.4E-dl 8.lE-02 

1/4/96 6/16/96 6/18/84 

66/27/18 

961312 

LIVR 6 .QE-04 

ST WALL 6.2E-03 7.8E04 

.SI WALL 6.7E-03 - , . Q  .6E-04 
97/2/1 

a1 WALL 1.0E--82 1.4E-03 8.9E-04 1.1E-03 

UI WALL 4.8E-03 7.0E-04 
97/2/1 75/19/8 8712914 

98/3/1 
Z.E.D.t. 1.8t-03 .8.2E-04 5. Bt-04 6.  6E-04 

4.1E-02 
33/16/51 rr 1.08 . 0 . i 8  - . . . .  . 2.k-02 1.9E-02 2.0561 

2.62 



6293 
50- Year Corn i t t ed Dose E qu i vu 1 en t Fact om--  rem/pC i Intake (Con t inued) 

us,, 
Ingest ion Inhr I a t  ion 

C W S  v 
GI ABSORP 5.0E-02 6 .  BE42 5 .  BE-02 6.  BE-62 

:;::I:; :;::I:: :;::I:: 
- - - 

LIVER 9. BE-06 

ST W A L L  1.6E-03 . 1.4E-04 

SI WALL 4.4E-84 
U I  T A U  2.4E-04 
UI WAU 3.4E-84 1.1E-04 1.3E-04 

38/18/44 

Q7/1/2 

- . . . .  . 

2.63 



62.9 3 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

CADMIUM 

Inha I at ion - 11% 
Inha tat ion Inqest ion 

1% 
Ingestion 

Mss cuss 
QI ABSORP 5.0E-02 6.0E-02 5.0E-02 6.0E-02 GI ABSORP 5.0E-02 5.0E-02 5.0E-02 5.0E-02 

2.0 -04 2. -04 -04 1.5E*00r 

GONADS 2.3E-04 4.4E-05 1.7E-05 1. BE-05 KIDNEYS 2.1E401 2.0E+Bl* 5.9E*BB* 2.9E*00* 

BRWT 4.4E-05 2.8E-05 LIVER 3.8E-0lt 3.5E+00* 1.0G081 4.8E-01* 

R W O I  6.9E-05 3.0E-86 f . t.D.E. 1. CE-0lt 1.4t+00* 4.2E-Blr 3.8E-01* 

5/5;90 1/&7 :/!k/8l e/0/100 

88/8/8 85/28/9 81/30/9 33/18/51 38/29/41 26/7/67 

33/16/51 38/29/41 28/7/67 48/14/38 

54/14/32 
K I D N M  8. QE-95 

ST IALL 6.2E-04 1.1E-04 6.3E-05 7.0E-05 

SI TALL 7.8E-04 1.3E-04 5.2E-05 6. BE-06 

UI V U  8.9E-84 1.4E-84 6. BE-05 8.7E-86 

88/24/18 

83/6/12 68/28/21 51/28/21 

931413 7112217 63/31/8 

931413 7812218 63/30/7 

67/11/32 

-U,I--TW 2.6E-84 
W I N D E R  1.7E-84 6. BE-05 

, --. -- -. rr B.08 1.88 - . . . .  . 7.4t-06 4.3t-06 4.8E-05 

Inhl lit ion 
1"Cd 

Ingest ion 
CUSS - 
QI ABSORP 6.8E-02 5. BE-02 5. BE-02 6. BE-02 

-04 4. - 4 - 4  
:;&3 0/;;9: :;& 

GONADS 3.7E-05 
K I D N M  '3.1E-04 

ST TAU 3.7E-84 
SI IKL 6.7E-04 1. BE-04 1.2E-04 

UI TALL 1.6E-83 2.4E-84 2.3E-84 2.8E-04 

lL I  T U  1.3E-03 2. 0k-84 1.9E-84 2.3E-84 

68/24/26 

951312 6712817 

971211 76/18/9 6712817 
-~ 

971211 75/16/9 87/26 . . . .  . 9.3E-06 8.3E-06 1. OE- - 

Ingest ion Inha lation 
Mss - 
QI ABSORP 5.BE-02 6. BE-02 5. BE-82 6. BE-02 

KIDNEYS l.SE-Bl* 1.4E*88* 4.1E-01* 1.3E-81* 

LIVB 2.7E-82* 2.8E-01* 7.0E-02* 
33/18/51 31/38/39 43/12/45 

33/18/61 31/38/39 . .  . .  
U IKL 1.7E-02 
t.E.D. t. 1.2E-02* 1.0E-Blr 3.6t-02r 4.2t-02 

l lSU 
Ingest ion Inha lat ion 

U S  w 

e ie i i ee  

GI ABSORP 6.0E-02 6.0E-02 5.0E-02 5.0E-02 
1.1t*00* 

KIDNEYS 2.3E401 2.2E.01, 6.7E*00* 3. SE*00* 

LIVER 4.1E-01* 3.7E.001 l.lE*BB* 6.9E-01* 

. . . .  1. BE-Blr 1.6E*80* 4.7E-01* 3.7E-01* 

33/16/51 38/29/41 23/8/71 

33/16/61 38/29/41 23/6/71 

Ingestion Inhalation 
U S  w 
GI ABSORP 5.0E-02 6.0E-02 6.0E-02 6. BE42 

KIDNEYS 9 .  BE-82 9.3E-01 2.2E-01 

LIVER 1.7E-02 1.8E-01 3.7E-82 

UI !ALL 3.7E-02 
UI IALL 1.1E-01 4.8E-02 

33/18/51 39/37/24 

33/16/61 38/37/25 

58/18/32 ' - . . . .  . 8.SE-02 3.9E-02 3.5E-02 

1lScd 
Ingest ion Inha lation 

Mss - 
01 A B S O R P  6.8E-02 6.0E-02 6.OE-02 6.0E-02 

4.4E-03 1.6E-82 1. S E - f l  
3/2/96 8/2/98 8/3/97 

38/16/40 47/47/8 

38/17/41 

911416 68/11/21 85/18/11 

KIDNEYS 3.2E-82 8.7E-03 

LIVER 6.3E-03 

UI IALL 2.3E-02 4.1E-03 8.1E-83 9. BE-03 

UI V U  5.8E-02 . 8.9E-03 1.9E-02 2.2E-02 

2.64 



6293 

50- Year Commi t t ed Dose Equ i vu Z ent Factors-- rem/pCi In take (Con t inued) 

Inha Iat ion 
11% 

Ingest ion 
Mss - 

0 
1 
'4 
7 
!I 
I 
11 
4 
)I 
3 
11 
a 
i1 
0 

Ci AkORP 6.0E-02 5. 
NCS 1. 

31 
GONADS 7.8E-04 - 1. 

81 
KIDNEYS 8. 

68 
ST IAU .2.1E-03 4. 

84 
SI IAU 3.7E-03 8. 

93 
UI IAU 8.3E-03 9. 

96 
UI IKL 3.0E-03 4. 

IE-02 5.0E-02 
I -  

;9r ;;;g - 
'E-04 8.9E-06 
Il0/8 88/23/9 
.E44 
'25/19 
,E-04 
16/11 
IE-84 4.1E-04 
'413 74/19/7 
IE-04 8.3E-04 
'312 7411817 
IE-04 

5 .  BE-02 

0/15/85 

84/28/8 
9. BE-06 

3.7E-04 
68/28/18 
4.8504 
es/28/8 
7.4E-04 
88/28/8 

931413 - . . . .  . 4.1E-04 2.9E-04 3.4t-04 

l 1 7 a  -. 
Ingest ion Inha Iat ion 

CLASS - 
GI AESORP 6.0E-02 5. BE-02 5 .  BE-02 6.  BE-02 

;;;g &:3 :;&E - - 
GONADS 3.2E-04 8.  SE-06 

77/13/10 
KIDNEYS 8. BE-04 

55/27/18 
ST IAU. 2.3E-03 4.lE-04 

90/4/8 
SI I L L  4.lE-03 6.3E-04 6.2E-04 

951312 8712815 
UI IAU 7.0E-03 1.0E-03 8.7E-04 8.1E-04 

971211 76/19/8 88/29/6 
UI V A U  3.4E-03 5.2E-04 

98/3/1 - . . . .  . 4.E-04 3.Bt-fl4 3.6t-04 

2.65 000095 



6293 

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

INDIUM 

In'halation 
lm In  

Ingest  ion 
CLASS - 
G I  AESORP 2.8E-02 2. BE-82 2. BE-82 

2.4t-04 3.2E-84 

GONADS 2.7E-84 5.9E-85 3.6E-05 

R MARROW 7.4E-85 1.7E-84 6.6E-85 

BRWT 3.1E-85 

K I D N M  2. BE-84 

LIVER 1.3E-04 

ST IAU 4.8E-84 7.0E-86 

S I  IAU 8.1E-84 1.4E-04 9.2E-85 

UI IAU 1.2E-03 2. BE-14 1.4E-04 

UI IAU 0.3E-04 1.lE-04 7.4E-06 

W I N D E R  1.6E-04 
I T  0.86 

5/5/98 1/9/90 

89/9/11 68/22/18 

39/17/44 32/38/38 

46/14/48 

48/17/13 

39/17/44 

681 181 24 

ee/s/s 7 2 1 1 ~ 1 ~  

921414 73/18/9 

00/0/0 72/19/Q 

E. E. D. E. 2.7E-84 k. l t -04 7.6E-85 

119~n - .  - 
Ingest ion Inha la t ion  

CUSS - 
G I  ABSORP 2.8E-82 2.0E-02 2. BE-02 

6.3E-04 7. BE-84 
1/7/92 0/14/86 

GONADS 1.1E-84 
ST I U  2.1E-03 2.8E-04 

S I  IAU 1.SE-03 2. BE-04 

UI IAU 1.lE-03 1. BE-04 

96/2/3 

96/3/1 

861312 . -.- ~~ 

UI IAU 2.6E-04 - . . . .  . 1.1E-04 8.4E-05 

'''In (SH) 
Ingest ion Inha l a t i o n  

U S  - 
GI A k O R P  2.0E-02 2.8E-82 2.8E-82 

UNCS 5.5t-04 6.7t-fl4 
el6186 2110188 

GONADS 1.4E-83 2: 7E-84 1: QE-04 
851017 78/28/10 

R MARROW 3.2E-84 1. QE-04 1.1E-84 
54/15/31 35/22/43 

BREAST 1.3E-84 9 .6E-85 
48/13/39 28/18/54 

LIVER 2.7E-84 
45/17/38 

ST V A U  1.4E-83 3.4E-84 2.7E-04 
72/7/21 62/17/31 

S I  IAU 2.7E-03 4.8E-04 3. SE-04 
88/0/6 71/19/18 

UI I A U  3.7E-03 8.3E-04 4.8E-04 
90/6/6 72/18/18 

' UI IAU 1.8E-03 3. SE-04 2.4E-04 
87/7/6 7212818 

WINDER 8.lE-04 1.8E-04 

'IT 0.08 0.06 
. . . .  . 3.0t-04 2.SE-04 

32/17/51 

- 

'''In 
Ingest  ion Inha Irt ion cuss - 

01 ARSORP 2.0E-02 2.0E-82 2.8E-02 

!0;:/:: :$Q? - - 
GONADS 1.6E-03 4. BE-04 6.9E-04 

65/18/25 85/14/21 

391 15/48 

37/17/46 42/29/29 

38/11/47 

36/17/41 

BREAST 2.4E-04 

R YMWOW 4.1E-04 1.2E-83 4.1E-04 

BONE SURF 6.3E-04 

KIDNEYS 1.JE-03 

LIVER 1.2E-03 
35/17/48 

SPLEEN 0.X-04 
36/16/49 

86/14/21 
S I  TAU 1.8E-03 7. BE-84 

LLI WALL 4.1E-83 8.9E-04 1.4E-03 

UI IAU 7.4E-83 1.4E-03 2.6E-03 

. . . .  . r . 7 ~ - 0 4  7.6684 

n i i i i s  67/12/21 

88/6/9 68/11/21 

2.66 



6293 

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

Inhi lit ion 
112b 11% 

Ingest ion Inha 1st ion Ingest ion 
Mss - C L A S S  v 
GI AESORP 2.0E-02 2. BE-02 2.0E-02 GI ABSORP 2.0E-02 2.  BE-02 2. BE-02 - - -!;E; :;::I:: :;:;9r i;$9? 

- - 
ST V U  3.0E-04 2.3E-05 GONAE 8.1E-05 

9 8 / l / l  R YARm 7. BE-05 

f.t.D.E. 2.l t-85 8.0E-08 7 . lt-B8 ST V U  7.0E-04 1.2E-04 
SI IAU 6.9E-05 52/25/23 

921414 

Ingestion Inhi lition 
Mss - 
GI AESORP 2.0E-02 2. BE-02 2. BE-02 

:;:79r :;::I - - 
CONADS 3.8E-05 
ST lU 4.8E-04 7. BE-06 

SI 1 U  4.8E-04 8.7E-05 

UI 1 U  4.4E-04 8.3E-05 

961213 

98/3/1 

981311 , ,- 
UI V A U  1.2E-04 
f.t.D. E. 1 .BE44 3. I t -05 2. 6t-86 

Inha Iat ion 
1% 

Ingestion 
Mss v 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 4 
R YAWMV 1.3E-02 3.1E-01 8.7E-02 

BONE suI(F 1. BE-01 

KIDNEYS 3.5E-01 7.4E-02 

LIVER 1.7E-01 

SftEEN 8. 6E-02 

UI V A U  6.8E-02 
UI V U  1.8E-01 7.4E-02 

- 7.8E-02 4.9t-02 

32/18/62 35/48/25 

32/18/62 

32/18/62 35/48/25 

32/18/52 

32/16/52 

58/18/62 . . . .  . 

. .. SI V U  1.1E-03 1. ?E-04 . 

UI V U -  2.E-03 : 3.2E-04 2.4E-04 ---- 
.a 95/3/2 - I &: 

% 
Ingest ion Inhi I a t  ion 

U S  - 
GI ABSORP 2.0E-02 2. BE-02 2.0E-02 

.I .B * . 0* 

BONE S U E  2.9E-0lt 7. 0E.BBt 1.9E*BB* 
32/18/52 27/31/42 

KIDNEYS 8.3E-B1* 1. SE*01* 4.1E.001 
32/18/62 27/31/42 

LIVW 3.1E-Blr 7.4E*B0* 2.0E401 
32/18/62 27/31/42 

S R W  1.8E-Blr 3.7E.001 1. BE*00* 

h 

32/18/52 27131-142 
C.t.D.t. 1.4E-01* 3.4t+00* 9.3t-01* 

Ingest ion Inhi I a t  ion 
CLASS - 
GI ABSORP 2.0E-02 2. BE-02 2.  BE-02 

3 .k -04  3.4t-04 
2/8/90 B/15/85 

8011317 

91/3/6 

941412 

82/41) 

CONADS 1.2E-04 2.4E-06 

ST WALL 1.3E-03 1.7E-04 

1.1E-04 SI V A U  8.1E-04 

&I 1AU 6.9E-04 8.1E-US 

LI-1 IAU 1.3E-04 
RaUINDER 1.7E-04 

I T  8.08 
. . . .  . -  6.4E-05 4 .1  t-06 

. 

2.67 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

\ 

Inha l o t  ion 
11% 

Ingestion 

2 .BE42 2. BE42 
8 .1  t-04 9.6E-04 

Mss 
GI ABSORP 2.0E-02 

1/6/94 0/11/89 
GUNADS 8.1E-05 
ST I U  1.7E-03 2.6E-04 

95/3/2 

971211 

971211 

SI IALL 2.0E-03 2. QE-04 

UI I U  2.3E-03 3.2E-04 
. .  

UI IALL 7.4E-04 
E.t.D.E. 4.2E-04 1.6E-04 1.2E-04 

-- 
Ingest ion Inha lot ion 

01 ABSORP 2.0E-02 2.0E-02 2.1E-02 - 
$Fi:4 ~ i !%.  ..... 

(#INADS 2.9E-16 
ST-IKL . -: 7.4E-04 8.9E-06 

SI T U  8.7E-04 4.8E-16 

UI IAU '2.1E-04 

. .  961213 

~ I 3 l l  
- . . . .  . 3. BE-05 2.4E-06 

Inhalation - Ingoat i on 

2. BE-12 2. @E-02 
QASS 
01 ABSORP 2.0E-02 

- 4  - . E L  3i"l/t: 
ST IU 1.4€-03 1: 1E-04 

991118 

, 

- .  
SI TAU 8.8E-04 . . .  . -  4.0E-06 3.6t-06 

. .  

2.68 



6293 

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

TIN 

Inha I at ion 
1% 

Ingest ion 
CLASS - 
01 ABSORP 2.0E-02 2.0i-82 2.0E-02 

Gs 1.7t-03 2.4t-03 
2/2/00 8/7/03 

GONADS 7.8E-04 1 -7E-w 
W / 8  

ST IAU 1.4E-03 
SI IAU 4.4€-03 7.4E-04 6.3E-04 

U I I A U  9.E-03 l.4E-0S 1.lE-03 

U I  WALL 6.6E-A 8.9E-04 6.3E-84 

951312 7411818 

9r1211 rs/ia/r 

Inhr lot ion 
11lsn 

Ingest ion 
CLASS - 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 4 .3 -0 -04 

GONADS 2.7E-85 6.3E-06 
78/12/10 

96/2/3 

961312 

ST IAU 6.2E-04 6.3E-06 

SI WALL 2.6E-04 3.0E-06 

U.1 IAU 1.6E-04 
U I  I A U  8.5E-06 
. . . .  . -  2.2t-85 1.9E-86 

Inhrlat ion 
11% 

Ingest ion 
CUSS - 
GI ABSORP 2.0E-02 2. BE-02 2. BE-02 

iij:/!: 9 jiFi:i 
- 

GONADS 1.4E-03 2.1E-03 

BREAST 2.0E-03 

R UARROV 9.3E-83 

BONE SURF 1.9E-02 

SI WALL 2.3E-03 

UI WALL 1.0E-02 3.4E-03 

38/15/47 

32/16/62 

32/16/62 

32/16/62 

42/14/44 

02/18/28 
U I  WALL 2.9E-02 6.7E-03 1.4E-02 

R W I N D E R  2.4E-03 
77/7/18 56/9/36 

32/16/62 
I T  0.12 . . . .  . -  3.9E-fl3 8.9E-03 . 

Inha I rt ion 
11% 

Ingestion 
CLASS v 
QI ABSOP 2.8E-02 2. BE-02 2. BE-02 

OOtlADs 8.1E-84 
R m  4.1E-83 

BONE SUlF 4.1E-02 

UI IAU 1.lE-12 ---  . . 
UIIAU 2 . 6 0 2  4.8E-03 1.2E-02 

. . . .  . 2.3t-03 3.4t-03 

:;$? :;:;G2 
?j 

- _  . _ I _  

33/16/51 - 

33/16/51 . -  
041313 63/10/27 

Inha lot ion 
11% 

Ingest ion 
CLASS v 
GI ABSORP 2.0E-02 2.0E-02 2 .BE42 

-031 4 4t-021 kji/n 0j0/100 
CONADS 8.1E-041 

BREAST 8.1E-04I 

R YARROW 6.7E-031 

BONE suI(F 1. BE-021 

U I  IAU 5.E-03 1. BE-03 

U I  IAU 1.5E-82 3.1E-03 

33/16/51 

32/16/52 

32/18/62 

32/16/62 

66/9/20 

80/6/14 . . . .  . - 2.1E-03* 6.3E-031 

Inha lotion 
12% 

Ingestion 
Mss - 
01 ABSORP 2.0E-02 2.0E-02 2.0E-02 

.3E-031 7 4E-021 
k /12/63 0/0/100 

32/16/52 

32/16/62 

32/16/52 

32/16/62 

R WUIOI 8.6E-041 2.0E-02* 

CONADS 2. BE-031 

BREAST 2. BE-030 

BONE W F  5. BE-021 

UI IAU 4.1E-03 
UI IAU 1.7E-82 6.2E-03 

E.E. D.E. I. 3E-031 5.8t-030 8.9E-030 
66/9/26 

2.69 



'8293 

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

Inha lation - Ingest ion 
M S S  
GI ABSORP 2.0E-02 2. BE-02 2.0E-02 

8. SE-04 2.0E-03 
112197 dl3197 . .  

R WWOW 1: 8E-04 

BONE SW 2. BE-03 

SI WALL 1.1E-03 1.8E-04 

UI WALL 4.8E-03 7.4E-04 1.3E-03 

UI WALL 6.9E-03 1.3E-03 2.4E-03 

t.t.D.E. 8.9804 3.2E-04 4.7E-04 

39/19/42 

39/19/42 

921414 

96/3/1 71/12/17 

97/2/1 71/12/17 

Inha I at ion 
1% - Ingest ion 

2.0E-02 2.0E-02 
CUSS 
GI ABSORP 2.0E-82 

-04 - 

:)$;~ :)%4 

9 8 / l / l  

981218 

ST WALL 1.OE-83 1.2E-04 

SI WALL 4.8E-04 6, QE-05 

UI WALL 2.1E-04 - . . . .  . 4.2E-05 3. St-06 

Inhr Iat ion 
1% - Ingest ion 

U S  
GI ABSORP 2.0E-02 2. BE-02 2. BE-02 4 - - 
GONADS 2.8E-03 

92/16/62 
BREAST 2.8E-83 

32/16/62 
RYARRm 2.1E-02 

92/18/62 
BDNESUIF . -  6. 9E-82 

32/16/62 
UI WALL 9.2E-82 7.8E-83 

7417119 
UI WALL 9.8E-02 1.7Eb2 4.8E-02 . 

87/6/8 66/9/38 
. . . .  . 7.W-83 3. BE-02 

Inhalation 
'2% - 

3/2/95 e/i /ss 

Ingest ion 
Mss 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 

9.6E-03 8.1E-02 

GONADS 9.6E-04* 

RLURROW . 1.3E-02* 

BONE SW 1.9E-02* 

8.1E-03 2. BE-02 UI WALL 4.8E-02 

UI WALL 1.4E-01 2.2E-02 6.6E-02 

~.E.D.E. 1. l t -02 5.4E-031 1.4E-02 

43/14/43 

33/16/51 

33/16/51 

91/4/5 04/18/26 

951312 64/18/28 

Inha 1st ion 
1% - Ingest ion 

Mss 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 mm 6.9t-02* 6. BE-Bl* 

27/14/59 1/1/96 

33/18/51 

32/16/52 25/28/47 

32/16/52 

32/16/52 

GONADS 8.9E-83t 6.2E-02* 

R YARROW 1.0E-02* 2.1E-01* 6.3E-021 

BREAST 6.2E-02* 

BONE SW 4.4E-01; 

SI WALL 1.6E-02 5.2E-02 

UI WALL 5.9E-02 5. BE-02 

U I  WALL 1.6E-01 7.8E-02 

W I N D E R  7.0E-02 

I T  0.12 

35/15/60 

42/14/44 

62/12/36 

32/16/52 

t .E. P. E. 1.7E-02* 8.6t-02* 7.4t-02* 

Inha Irt ion 
1% 

Ingestion 
Mss - 
GI ABSORP 2.0E-02 2. BE-82 2.0E-02 

:;$Q:3 :;:;9:3 
- - 

GONADS 3.4E-84 7.8E-86 

RYAWnn 1.4E-04 

ST W A L L  2.3E-03 3. BE-04 

SI WALL 2.6E-03 4.1E-04 

UI WALL 3.4E-03 6.2E-04 4.4E-04 

UI W A L L  2.6E-83 4.1E-04 7. BE-04 

79/18/11 

43/17/40 

901317 

941313 

961312 89/15/16 

841412 67/12/21 . - . . . .  . 2.k-04 2.1t-04 

2.70 
c 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

Inhalation 
1% 

Ingestion 
QMS - 
01 ABSORP 2.0E-02 2. BE-02 2. BE-82 

;;:E: :;E/:; . 
- 

CONADS 1.BE-04 
ST WAU 3.1E-03 4.8E-04 

96/2/3 
SI WALL 2.BE-03 3.6E-M 

lu WALL 1.9E-13 2.6E-64 

UI TAU 3.6E-M 

9r/2/ i  

96/3/2 

. . . .  . - 1. BE-04 1.4E-04 

2.71 



'6293 
50- Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

ANTIMONY 

Inhalation 
11% 

Ingest ion - 
GI ARSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

2110188 0118184 
1.3t-04 1.4E-04 
, .  , .  

OONADS 2.2E-05 2.2E-05 
ST WALL 6.9E-04 6.9E-04 6.7E-05 

SI WALL 2.4E-04 2.6E-04 2.8E-06 

1 

941214 

QSi312 , .  
U I  W A L L  1.3E-04 1.3E-04 
t.t .D.E. 6.3E-05 8.3E-06 2.1E-05 1.7E-05 

Inha I at ion 
11% 

Ingest ion 
Mss - 
01 ABSORP 1.0E-01 1.BE-02 1.0E-01 1.0E-02 - 4 .8 -04 

&4 
OONADS 1.8E-04 1.9E-04 9.6E-06 

8REAST 4.8E-06 4.8E-06 2.7E-06 

R MARROW 6.9E-06 6.9E-05 2.9E-06 

ST WALL 1.1E-03 1.1E-03 1.8E-04 6. BE-05 

SI WALL 7.8E-04 7.8E-04 1.1E-04 

U I  WALL 7.0E-04 7.0E-04 1.0E-04 

LLI WALL 1.7E-04 1.8E-04 
W I N D E R  2.6E-04 2.6E-04 8.3E-05 

02/8/30 

84/10/6 

46/16/40 

49/16/38 

08/3/9 61/21/28 

931413 

91/6/4 

, -. -~ .- 

r'T 0.06 0.08 0.08 
n . D . E .  2.4t-04 2.4E-04 7.2t-05 3.7t-06 

\ 

Inhalation 
11% 

Ingestion 
eLAss - 
01 ABSORP 1.0E-01 1.0E-02 l.0E-01 1.0E-02 

B 
. .  . .  

OONADS 1.7E-06 1.8506 
ST IALL 7. BE-04 7. BE-04 6.9E-06 

931216 

1 1 7 s  
Ingest ion Inhr I at ion 

D 1 Y 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

8.9E-05 1.1E-04 
2/6/93 0/11/89 

85/9/8 6912417 

66/16/30 

88/4/8 

941412 74/20/6 

86/3/2 74/20/6 

92/6/3 . . . .  . - 06 7.4t-06 2 .3t-05 1.7E-05 

GONADS 6.  BE-05 6.9E-05 1.1E-05 5. BE-06 

R MARROW 1.9E-06 1.9E-05 9.6E-08 

ST WALL 1. BE-04 2. BE-04 3.3E-05 

SI WALL 2.SE-04 2.8E-04 3.7E-05 2.2E-05 

U I  WALL 3.4E-04 3.6E-04 6.2E-05 2.9E-05 

U I  WALL 1.3E-04 1.4E-04 2.1E-05 

Inha Iat ion 
11% 

Ingestion cuss - 
01 ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

6.SE-04 7.0t-04 , 
8/5/89 2/9/89 

86/71? 78/28/18 

47/13/40 28/18/64 

63/13/34 36/19/48 

44/14/42 

74/8/20 63/17/30 

CONADS 1 JE-03 1. IE-03. 2.1E-04 1. SE-04 

BREAST 1. BE-04 1. BE-04 1.1E-04 8.1E-05 

R YARROW 2.7E-04 2.8E-04 1.3E-04 9.2E-05 

LIVER 1.8E-04 

ST WALL 1.3E-03 1.3E-03 2.9E-04 2.4E-04 

SI WALL 2.3~-83 2.4~-83 ~ . ~ E - B I  3.2~-04 
90/6/6 72/18/10 

U I  WALL 3.4E-03 3.8E-03 6.6E-04 4.8E-04 
921414 72/18/10 

U I  WALL 1.7E-03 1.9E-03 3.2E-04 2.4E-04 
09/0/6 73/19/8 

R B U I N D W  8.7E-04 7. BE-04 1.6E-04 
6/12/03 -. --. - -  

I T  0.06 0.06 0.06 
. . . .  . 3E-04 2.8E-04 2.3t-04 - 

. .  
SI WALL 1.8E-04 1.8E-04 
t.E.D.t. 6.6t-06 6.6E-05 1.8t  -05 1.8E-05 

2.72 



6293 
50- Year Connni t t ed Dose Equ i vu Zen t Factors -- r e m / 4  i In take (Con t inued) 

Inha Iat ion 
11% 

Ingestion cuss - 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

CONADS 1.3E-04 1.4E-04 317E-06 4:8E-05 

R M O T  6.3E-05 
. 78/18/28 68/14/18 

42/17/41 
BONE SlW . 3.1E-04 

LIVER 
39/18/43 
8.1E-06 
38/18/44 

SI T A U  4.1E-04 4.4E-04 7.8E-06 

UI T A U  1.4E-03 '-1.6E-03 2.4E-04 4.8E-04 

UI T A U  2.8E-03 S.0E-03 4.4E-04 9.3E-04 

84/6/10 

94/3/3 78/12/18 

95/3/2 89/12/19 
. . . .  . 3.4t-04 1.1E-04 1.9t-04 

(tau) 
Ingest ion Inhi Iation 

CLASS - 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

E,:: :;;;I:; 
- - 

, .  
ST IAU 4.1E-04 4.1E-04 3:4E-05 

SI T A U  9.2E-06 9.2E-05 
m.D.E.  3.0E-06 3 . 0t-06 1.lE-05 1. 0t-06 

971112 

'2% (so) L 

Ingest ion Inha Iat ion 
CLASS v 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

. -0 
:4;!/7: i;iF9;2 

68/9/23 63/12/25 

41/14/45 33/12/56 

39/13/48 25/18/86 

35/15/50 

38/15/49 

88/9/26 81/12/27 

- 
GONADS 7.4E-03 8.1E-03 2.1E-03 3.3E-03 

R NARROI 1.9E-03 1.7E-03 1.8E-03 1.6E-03 

BREAST 1.2E-03 1.3E-03 

LIVER 3.1E-03 

BONE SURF ' 2. BE-03 

SI IAU 8.lE-03 8.9E-03 2.4E-03 3.7E-03 

LllI IAU 1.3E-02 l.4E-02 3.2E-03 5.9E-04 

U I  V U  2.3E-02 2.8E-02 4.8E-03 1.0E-02 

RaUINDER 3.4E-03 3.5E-03 1.8E-03 2.4E-03 

n / e / i g  83/11/26 

82/6/12 85/11/24 

34114152 314193 , - ,  ~ -, , - -  
I T  0.06 0.08 0.08 0.08 

. . . .  0E-03 5.4t-03 2.2E-03 3.5k-03 

Inhalation 
1% 

Ingestion 
cuss - 
GI A h P  1.0E-01 1.0E-02 1.0E-01 1.0E-02 

5.9E-03 2.1E-02 
3/2/95 0/2/98 
5. 9E-04 
55/13/32 
1.4E-03 
38/17/45 
2.1E-03 
37/17/40 

SI TAU 1.4E-03 
79/1/14 

921414 68/11/21 
UI TALL 2.6E-02 3.lE-02 4.8E-03 1.1E-02 

UI W A U  6.7E-02 7.4E-02 1.1E-02 2.5E-02 
95/3/2 88/11/21 - . . . .  . 3E-03 2.2t-03 4.E-03 

Ingest ion Inhalation 
cLA.ss - ._ _ _  
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

2/12/86 e/ie/se , 
GONADS 6.9E-08 5.9E-06 
ST T A U  2.0E-04 2.0E-04 2.1E-05 

941214 
SI T A U  6.3E-05 6.3E-06 / UI IAU 2.9E-05 3.0E-06 
UI T A U  2.1E-06 - . . . .  . BE-06 6. I t -08  6.4E-06 

Inha Iat ion 
'2% 

Ingest ion 
cuss - 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

k;&:: &ii - - 
CONADS 6.3E-03 8.7E-03 3.4E-03 

51/12/37 
2.4E-03 BREAST 
5/15/49 

35/16/60 
R YARROT 6. SE-03 

BONE SW 1.3E-02 

LIVER 9.3E-03 

SI V U  1.0E-02 1.0E-02 4.1E-03 

34/15/51 

34/15/51 

58/11/33 

74/ r / i9  
UI V U  3.0E-02 3.3E-02 7.0E-03 

U I  ILL 7.8E-02 8.5E-02 1.5E-02 4.1E-02 

ROUINDER 3.7E-03 

TT 0.08  

88/5/9 58/9/33 

34/15/51 

C.t.D.E. 8.7t-03 9.3E-03 5.5E-03 2.1k-02 

2 .73  



6293 

50- Year Commi t t ed Dose Equ i vu 1 en t Factors - - rem/pC i In take  (Con t inued) 

12% 
Ingest ion Inha lit ion 

Mss 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 
KINGS 2.4E-03 8.1E-02 

14/7/79 0/0/100 
GONADS 1.9E-03 2.0E-03 1.2E-03 

BREAST 9.3E-04 

R Y A R R O W  2.4E-03 

BONE S W  1.0E-02 

LIVER 4.1E-03 

SI WALL 2.8E-03 2.9E-03 l.4E-03 

U I  IALL 8.1E-03 8.9E-03 2.3E-03 

UI IAU 2.1E-02 2.3E-02 4.1E-03 

RBUINDER 1.3E-03 

48/13/39 

36/15/50 

36/15/50 

34/15/61 

34/15/61 

51/12/37 

67/9/24 

82/6/12 

m 0.06 
33/16/62 

. . . .  . - 6E-03 2.E-03 Q .BE43 

1% 
Ingest ion Inha lat ion 

U S .  
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 . 

ST WALL 9.6E-04 9.6E-04 8:QE-M . 
951213 , .  

SI WALL 2.6E-04 2.6E-04 
C.E.D.E. 7.3E-05 7.3k-05 2.8E-05 2 .6t-05 

Ingest ion Inha I a t  ion 
Mss - 
01 ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

!iE ii:Fd2 - 
Ingest ion Inha I a t  ion 

Mss - 
01 ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

!iE ii:Fd2 - 
OONADS 1.0E-02 1.1E-02 3.4E-03 4.8E-03 

-1 . 2.2E-03 

RMARRU 4.lE-03 

BONE SlW 8.3E-03 

LIVER 7. BE-03 

SI IAU 1.3E-02 1.3E-02 4.1E-03 

UI I A U  2.9E-02 3.1E-02 6.7E-03 1.4E-02 

UI WAU 6.7E-02 7.0E-02 1.2E-02 3.0E-02 

RBUINDER 3.3E-03 

62/18/28 69/12/29 

37/14/49 

36/14/48 

35/15/60 

34/16/61 

02/18/28 

75/7/18 61/18/29 

88/6/9 83/18/27 

33/14/63 

Ingest ion Inhalation 
U S  D I Y 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 mcs 5.2E-03 2.6k-02 _. ~ 

4/3/93 011199 

581 11/31 

381 16/47 

37/16/47 

36/16/48 

72/8/20 

881517 66/18/24 

94/3/3 87/18/23 

GONADS 2.2E-03 2.3E-03 8. 5E-04 

BREAST 5 .BE44 

R W O W  1.8E-03 

LIVER 2.7E-03 

SI WALL 1.4E-03 

UI WALL 2.6E-02 2.7E-02 4.4E-03 l. lE-02 

U I  WALL 6.7E-02 7.4E-02 l . lE-02 2.7E-02 

t.E.D.E. 8.0E-03 6.6E-03 2.3E-03 6.4E-03 

Inha lit ion 
'S m 

Ingest ion 
cuss 
01 ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 mcs .8 - -03 

1 / 3 F ~ ! ~  :j&4 
GONADS 1.7E-03 1.8E-03 4.1E-04 3.6E-04 

ST WALL 4.8E-03 4.8E-03 
SI WALL 8.9E-03 9.6E-03 1.5E-03 1.7E-03 

UI WALL 2.3E-02 2.5E-02 3.6E-03 4.4E-03 

LLI WALL 2.3E-02 2.4E-02 3.8E-03 4.4E-03 

3E-03 1.2E-03 1.6E-03 

78/18/12 78/19/11 

921414 73/16/11 

951312 74/15/1! 

95/3/2 76/15/10 - . . . .  . 

'S (ur) 
Ingest ion Inha tat ion 

C U S S  - ---- 
GI ABSORP 1.0E-01 1.0E-02 l.0E-01 1.0E-02 

EVA "Bie2Z - 
, .  . .  

GONADS 1.4E-05 1.4E-06 
ST WAU 6.9E-04 6.9E-04 4.lE-05 

SI 1AU 1.0E-04 1.0E-04 
RBUINDER 7.8E-05 7. BE-06 

92/2/6 

._ 

il 0.08 0.08 - . . . .  . 0t-05 1.4E-05 1.2E-05 

rr 0.08 - . . . .  . 6E-03 4.k-03 1.0E-02 

2.74 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

Inha Irt ion 
1% 

Ingestion 
QASS v 
GI ARSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 ;;:for ,”;,”;,: - - 
GONADS 5.6E-04 5.6E-M l.4E-04 

n t i 2 1 i i  
ST V U  2.7E-83 2.7E-03 5.2E-04 

SI WKL 6.2E-BJ 5.6E-83 8.1E-04 7.0E-84 

UI WKL 1.1E-02 l . l W 2  1.E-03 1.3E-83 

UI TAU 6.7E-03 7.0E-03 1.0E-03 8.SE-04 

871618 

961312 7411816 

971211 7611718 

961312 76/17/8 
. . . .  . - 7E-03 6. BE-04 6.7E-84 

1Hs .- 

Ingest ion Inha lati on 
cuss - 
GrAkORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

4.k-04 6.2E-04 
2/9/89 0/18/84 

GONADS 1.1E-04 1.1E-04 
ST WALL 2.1E-03 2.1E-03 2.6E-04 

SI V U  1.0E-03 1.0E-03 1.3E-04 

I11 WALL S.9E-04 6.E-04 

941214 

961312 

- . . . .  . BE-04 8.1E-06 6.2E-06 

Inha I a t  ion 
1% 

Ingeat ion 
CUSS - 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

$;9Y :;!$ - 
CONADS 4. IE-M i. IE-BS 
THYROID 3.4E-03 3.4E-03 2.1E-03 2.1E-03 

ST WALL 1.7E-03 1.7E-03 2.1E-04 

SI WALL 8.1E-04 8.1E-04 

47/13/41 47/13/41 

961212 

U I  WALL 3.7E-04 3.7E-04 
E.t.D.E. 2.9E-04 2.9E-84 1.3E -04 1.2t-04 

2.75 

OOOG.35 



6293 . .  - 

50- Year Commi t ted  Dose Equ i vu I ent  Factors--rem/pCi I n t a k e  (Continued) 

TELLURIUM 

Inha I at ion 
11% - Ingestion 

CLASS 
GI ABSORP 2.0E-01 2.0E-01 2.0E-01 
mcs 1. BE-03 1.3E-03 

2/4/94 0/10/90 
GONADS 4.lE-04 9. BE-05 

ST WALL 1.8E-03 3.8E-04 

SI WALL 2.7E-03 4. 4E-04 

UI W A L L  3.6E-03 6.6E-04 2.8E-04 

UI WALL 1.3E-03 2.3E-04 

E.E.D.E. 8.7t-04 2.4t-04 1.7E-04 

8 l / l l / 8  

88/4/8 

951312 

951312 74/20/8 

911813 

Inha Iat ion 
'2% 

Ingest ion 
U S  - 
01 ABSORP 2.0E-01 2.0E-01 2.0E-01 

-02 
;;!;98 

CONADS 2.7E-03* 4.4E-031 

R NARROW 1.4E-02* 3.6E-02* 1 .8E-02* 

BONE SUE 1.0E-01* 2.8E-0lr 1.0E-01* 

UI WALL 8.7E-03 

38/16/47 

38/16/49 38/21/41 

38/16/49 41/23/38 

UI W A L L  1.8E-02 
t . E. D.E. 8.7E-03* 1.3t-02* 1.2t-02* 

121TCJ 
Ingest ion Inhalation 

CLASS - 
01 ABSORP 2.0E-01 2.0E-01 2.BE-01 
mcs 1.1E-03 7.0E-03 

2 i i o i r e  211197 
GUNADS 2.2E-83 

BREAST 4.8E-04 

R Wwm 1.1E-03 

BONE SUK 

SI !ALL 2.3E-03 

UI WALL 3.6E-03 

UI W A L L  6.3E-83 

W I N D E R  9. BE-04 

1 .bEh3 1: l b O 3  
64/12/34 68/13/28 
T.4E-04 7.4€-64 
37/14/49 23/18/67 
1.8E-83 1.1E-03 
38/16/41 34/16/60 
3.7E-03 
38/16/49 
1. BE-03 
66/11/34 
1.2E-03 1.7E-83 
62/18/28 67/11/32 
1.7E-03 2.8E-03 
71/8/22 81/11/28 
1.1E-03 
36/16/60 

Inhalation 
'23yr, 

Ingest ion 
cuss D w Y .  
GI ABSORP 2.0E-01 2.0E-01 2.0E-01 

4.8E-02 
0/0/100 

R MARROW 8.5E-03* 2.1E-02* 8.9E-03* 

BONE !SUW 8.9E-02* 2.3E-01* 8.9E-07* 

UI WALL 8.3E-03 

38/16/49 48/23/37 

38/16/49 4212413 

UI WALL 1.7E-02 
E.E.D. E. 6.1E-031 9.3t-031 9.5t-03* 

Inhalation 
'2% 

Ingest ion 
C I N S  - - -- 
01 ABSORP 2.BE-01 2.0E-01 2.0E-01 

8.5E-03* - -03* 
k:;6::9 :07:2/40 

BONE !SUW 1.0E-B1* 2.6E-0lr 1.lE-el* 
38/16/49 38/22/40 

E.E.D. E. 4.lt-03* 1.lt-02* ).BE-031 

Ingest ion Inha 1st ion 
CUSS - 
GI ABSORP 2.0E-01 2. BE-01 2. BE-01 

3.7E-02 
0/0/100 

R MARROW 4.4E-03 1.1E-02 4.1E-03 

BONE SURF 4.8E-02 1.2E-01 4.4E-02 

UI WALL 6.3E-03 
UI WALL 1.7E-02 8.1E-03 

58/9/33 
. . . .  . 4.9E-03 8.7E-03 

38/16/49 44/25/31 

38/16/49 45/28/29 

- 

Inha lation 
12NI. 

Ingestion 
cuss w 
GI ABSORP 2.BE-01 2. BE-01 2. BE-01 

(J 
;;;;1:: 

- 
R YAWMl 2.0E-02 6.2E-12 2. BE-02 

l.9E-01 7.4E-02 BONE SUK 7.8E-02 

UI WALL 1.1E-02 

38/16/49 43/24/33 

38/16/49 43/24/33 

UI WALL 4.1E-02 - . . . .  . 1.2t-02 1.9E-02 

I T  0.08 ' B :i2 - . . . .  . 1.2E-03 1. Bt-03 

2.76 



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

1% 
Ingestion Inhr Irt ion cuss v 

GI ABSORP 2.0E-01 2.0E-01 2.0E-01 
1. BE-03 1.k-03 
1/3/00 8/6/94 

ST WALL 0.0E-04 
SI WALL l.4E-03 2.4E-04 

031413 

07/2/1 74/15/11 

071211 74/15/Ll 

UI WALL 4.4E-03 0.7E-04 7.0E-04 

UI I L L  4.0E-03 7.0E-04 0.6E-04 

. . . .  . 2.2E-04 2.9E-04 - 

Inhr lrtion 
1-0 

Ingest ion 
CUSS - 
GI ABSORP 2.0E-01 2.0E-01 2.0E-01 

;;:x:" :;::1:: 
R NARROW 1.3E-02 3.3E-02 

BONE SUR 3.0E-02 7.4E-02 

UI WALL 3.1E-02 
UI WALL 0.3E-02 1. BE-02 4.1E-02 

36/15/49 

36/15/49 

911416 60/9/3l 
t.E.D.t. 9.9t-03 0.0E-03 2.0E-02 

1% 
Ingest ion Inhalation 

CLASS - 
GI ABSORP 2.0E-01 2.0E-01 2.0E-01 

4.0 -04 -04 
117f02 z 1 0 0  . .  

ST WALL 1.5E-03 1:9E-04 
961210 

8812l0 
SI WALL 1.0E-03 1.3E-04 

, -. - _ -  
UI WALL 7.0E-04 ' - . . . .  . 7.7E-05 6.7E-06 

Ingest ion Inha lation 
CLASS - 
G I  ABSORP 2.0E-01 2.0E-01 2. BE-01 

3.4t-03 8.1E-03 
4/3/93 1/3/96 

GONADS 3.1E-02 
THYROID 1.4E-01 1.lE-01 1.2E-01 

U I  V U  1.7E-02 
UI WALL 3.0E-02 8.9E-03 

. . . .  . 3.6t-03 5.5t-03 

43/12/45 42/11/47 

71/12/17 - 

1%. .- 
Ingest ion Inhr Irt ion . 

cuss D I Y .  
GI ABSORP 2.0E-01 2.0E-01 2.0E-01 

2.7E-04 3. BE-04 
1/6/03 8/12/80 

46/12/40 47/13/40 ' -  
THYROID ' 3.3E-03 2.1E-03 2.1E-03 

ST WALL 1.2E-03 
SI WALL 4.lE-04 
UI WALL 1.4E-05 - 9.6t-06 9.9t-06 . . . . .  . 

P' .? - 
. .- 

'=TO 
Ingestion Inhr lit ion 

Mss w 
GI ABSORP 2.0E-01 2.0E-01 2.0E-01 

6.3t-03 
7/3/90 

THYROID 2.2E-01 2.2E-01 2.3E-01 
40113147 35110155 , - .  , .  

U I  WALL 1.4E-02 
t . E. D. E. 7.4t-03 6.5t-03 7.7t-03 

Inhalation 
'=lo 

Ingest ion 
CLASS - 
GI ABSORP 2.0E-01 2 .BE41 2. BE-01 
LUNGS 8.7t-04 7.8t-04 

2/8/98 1/14/85 

47/13/40 47/13/40 
THYROID 1.6E-02 9.6E-03 9. BE-03 

ST WALL , 2.4E-03 
SI WALL 1.5E-03 
U I  WALL 1.0E-03 
. . . .  6t-04 3.7E-04 3.8E-04 

Inhr l at ion 
1% 

Ingest ion 
CUSS w 
GI ABSORP 2.0E-01 2. BE-81 2. BE-01 

;;E/:: :;;it:; - 
THYROID 3. SE-03 2.2E-03 2.2E-03 

ST WALL 8.9E-04 
C . t . D . t .  1.6t-04 0 .  5E-05 8 .  BE-05 

47/13/40 47/13/40 

2.77 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inhalation 
%I 

Ingest ion 
CUSS - 
mcs 2.2604 2.4'34 
GI A E O R P  2.OE-01 2.OE-01 2.OE-01 

7/18/83 5/15/80 
GONADS 7.4E-05 3.3E-05 2.8E-05 

56/13/32 47/15/38 
THYROID 3.3E-03 2.0E-03 2.1E-03 

47/13/40 47/13/40 
ST I L L  8.5E-04 1.3E-04 

85/4/11 
SI IALL 4.4E-04 KI IL 2.?€-04 
t,E.D.E. 2.1E-04 1.OE-04 9.8E-05 

2.78 



’ 6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

IODINE 

Inhi I at ion 
1- 

Ingestion 

GI ABSORP 1.0E.00 1.0E.00 . 
Cuss - 

1.1E-03 
2/8/90 

THYROID 4.8E-03 2.1E-03 
7112316 

ST IAU. 4.E-03 5.2E-84 
841214 

. . . .  . 2.2E-04 

Inhi lit ion 
la1 

Ingestion 
Cuss v 
GI ABSORP 1.0E.00 1. BE40 

:;:;8823 - 
THYROID 1.3E-02 5.9E-03 

ST W A L L  4.8E-03 8.3E-04 

- 4.lt-04 

7112217 

961213 
. . . .  . 

1211 
Ingestion Inha Iation 

cuss - 
GI ABSORP 1.0E*00 1. BE40 
LUNGS - 4  

:;:;9: 
THYROID 5.2E-03 2.8E-03 

68/15/29 . .  
ST WALL 4.1E-04 - 1.0t-04 

Inha I at ion 
12% 

Ingert ion cuss - 
GI ABSORP 1.0E.00 1. BE40 

;;:;9r 
THYROID 1.8E-02 8.1E-03 

. . . .  . 2. 7E-04 
59/18/26 

1211 
Ingest ion Inhalation 

CUSS - 
GI ABSORP 1.0E.00 1. BE40 

D 1 . .  BE 00 8.3t-01 

. . . .  . 1.9E-02 
58/13/37 

12SI - Inhi lit ion -. Ingest ion - - -- ., CLASS 
GI ABSORP 1.0E.00 1. BE40 

D 1  .3E*I 8.1E-01 -_-- - r ’  ~ --- 
48/13/39 

. . . .  . 2.4E-02 

- 
-&‘& 

Inhilition ‘If ‘? 
y . .-I 

2.4E.00 1.4E.00 .At 4- 

1=I 

D I 
Ingestion 

...*a CLASS 
GI ABSORP 1.0E.l 1. BE40 

48/13/39 - 4.3E-02 . . . .  . 

Ingest ion Inha Iat ion 
CLASS - 

1. BE40 GI ABSORP 1.0E.00 

:;::I:: 
- 

W I D  4.1E-04 2. BE-04 

ST WALL 1.2E-03 1.2E-04 

t.E.D.E. 8.6E-05 4.5E-06 

7812614 

99/1/0 

Inhi 1st ion 
la1 

Ingest ion 
Cuss - 
GI ABSORP 1.0E.00 1. OE.00 

9.3t.001 *00* 

t. E. D. E. 2.8t-01r 1. 8t-01* 
%&a 

Inha lit ion 
135 

Ingest ion 
CLASS D w Y .  
GI ABSORP 1.0E*00 1. BE40 

2.2E-03 

THYROID 1.4E-01 . 7.4E-02 

t . E.D. E. 4.3E-03 2.5E-03 

3/3/94 

88/18/24 

lSII 
Inhi lit ion Ingest ion 

CLASS - 
GI ABSORP 1.0E.00 1. BE40 

D 1.8E*00 1.1E.00 
49/13/38 

C.E.D.t. 6.3E-02 3.2E-02 

2.79 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inhalation 
1325 - Ingestion 

CUSS 
GI ABSORP l.BE*BB 1. BE*BB 
LUNGS 6.7E-04 

3/3/94 

69/28/11 
THYROID l.4E-82 6.9E-03 

ST W A L L  1.8E-83 
. . . .  . 2. BE-84 - 

1321 
Inhalation - Ingest ion 

CUSS 
GI ABSORP 1.8E48 1. BE*88 
mcs 
THYROID 1.4E-82 8.3E-83 

ST TALL 2.3E-83 3.7E-04 

. . . .  . 3.3E-84 

:;:g - 

78/28/10 

98/3/7 - 

Inhi Iat ion - Ingestion 
U S  
GI ABSORP 1.OE48 1. BE48 

3.4E-81 1. 0t-81 

. . . .  . 6.4E-83 
67/16/28 - 

Inhr Iat ion 
1341 

Ingest ion 1 

CUSS w 
GI ABSORP l.BE*BB 1. BE*80 

6.2t-84 
2/8/98 

THYROID 2.3E-83 1.1E-83 
7112318 

ST T U  2.OE-83 2. BE-04 
941214 

. . . .  . 1.lt-84 

Inha tat ion 
l=% r- 

Ingest ion cuss-" - -- 

THYROID .6.7E-82 3: lE-a2 
84/18/18 - . . . .  . 1.1E-83 

2.80 



. .  

6293' 
50- Year Committed Dose Equivalent Factors--rem/@ Intake (Continued) 

CESIUM 

Inha I at i on 
*6c, - Ingest ion 

U S  
G I  ABSORP 1.0E40 1.fiE.W 

2.3t-04 _ _  
818192 

ST WALL 9.3E-04 1: 1E-84 
97/1/2 - . . . .  . 3.4t-06 

Inha I at ion 
1% - Ingest ion 

CUSS 
GI ABSORP 1.8E40 1. BE40 

6. BE-06 
;;::a: 

- 
GONADS 6. BE-06 2. BE-06 

BRENT 4.8E-06 2.9E-06 

R MARROW 6.3E-06 3. SE-06 

ST WALL 3.4E-04 7. BE-86 

U I  WALL 8.7E-06 
RENAINDER 1.1E-04 4.8E-06 

03/17/20 

49/14/47 

62/14/34 

76/7/18 

62/11/37 
I T  0.18 0.12 

T.E.D. E. 8.8E-06 6.2t-06 

Ingest ion Inha lation 
CUSS - 
GI ABSORP 1.0E.00 1. BE40 

1.8E-04 4.1E-04 
14/6/81 

GONADS 2. BE-04 1.1E-04 
64/14/32 

BREAST 1.7E-04 1. 0E-04 
48/13/39 

R MARROW 2.3E-04 1.4E-14 
68/13/37 

BONE SURF 2.lE-04 
ST WALL 4.1E-04 1. BE44 

SI WALL 2.3E-04 
R W I N D E R  2. SE-04 1.4E-04 

MI/ 11/31 

48/12/48 
IT 0.18 8.24 

. . . .  2.2E-84 1.5E-84 

1% 
Ingest 

r- - Inhalat ion - :-: 
D 1 Y 

Ingest ion Inhalation 

-?kC 
" .  

1 B F 4 0  
cuss 
nr i a n m  i k - a a  

-. 7E-04 
26/7/87 

GONADS 2.3E-04 1.4E-04 

BREAST 2.fiE-04 1.2E-04 

R MARROW 3.7E-04 2.3E-04 

BONE suF(F 3.3E-04 2.1E-04 

ST WALL 2.7E-04 1.4E-04 

SI WALL 2.4E-04 1.6E-04 

U I  WALL 2.4E-04 1. SE-04 

W I N D W  2.4E-04 1.4E-04 

rr 0.12 0.12 
. . . .  . 1. 6t-04 

49/13/38 

48/13/39 

48/13/39 

48/13/39 

61/12/37 

49/13/38 

49/13/38 

48/13/39 

- 

Inha 1st ion 
% 

Ingestion 
cuss D . W  Y 
GI ABSORP 1.0E.00 1. BE40 

1.7E-03 :;Si/:: - 
GONADS 1.9E-03 1.2E-03 

BREAST 1.8E-03 1. BE-03 

R YARROW 1.9E-03 1.2E-03 

BONE SW 1.7E-03 1.1E-03 

THYROID 1. BE-03 

ST WALL 2.2E-03 
SI WALL 2.1E-83 1.3E-83 

U I  WALL 1.3E-83 

U I  WALL 2.1E-03 1.3E-03 

W I N D W  2.3E-03 1.4E-03 

WT 0.12 0.12 
. . . .  . I. 2E-03 

49/13/38 

47/13/48 

48/13/39 

48/13/39 

47/13/48 

49/13/38 

49/13/38 

49/13/38 

47/13/40 

- 

2.81 



, 6293 

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

Inha lation 
1% - Ingest ion 

GONADS 2.6E-86 1.3E-85 

BREAST 2.3E-85 
R MARROW 2.6E-85 
ST IAU 4.4E-84 7.8E-85 

. . . .  . 6 3. BE-86 

66/18/28 

08/4/B 

Inhalation - Ingestion 
CUSS 
GI ARSORP l.BE*BB 1.8E48 

0.7E-82 4.4E-82 
46/12/43 

47/13/48 

47/13/40 

47/13/48 

47/13/48 

47/13/48 

47/13/48 

47/13/48 

47/13/48 

CONADS 7.8E-82 4.0E-82 

BREAST 0.3E-82 4.1E-82 

R YAWMI 7.8E-82 4. 4E-82 

THYROID 6.7E-82 4.1E-82 

BONE S U F  6.3E-82 4.1E-82 

SI IAU 8.1E-82 6.2E-82 

UI IAU 8.1E-82 6.2E-82 

REMAINDER 8.6E-82 5.0E-82 

I T  8.18 8.18 
t.E.0.E. 7.4E-82 4.7E-82 

Inha t a t  ion - Ingest ion 
CLASS 
01 ABSORP l.OE*BB l.OE*M 

2.4E-86 8. E-86 
6/8/85 

(IONADS 1.6E-06 7 .4E- I  
78/23/7 

'BREAST 2.1E-06 1.2E-05 
44/16/41 

R YARROW 1.1E-06 
46/18/39 

ST I U  4.1E-84 0.3E-86 
86/4/11 

RBUINDER 1.2E-84 2.8E-86 
01/8/31 

2. Bt-85 
I T  8.12 8.24 . - . . . .  . 

Ingestion Inha I at ion 
CLASS w 
GI ARSORP 1.8E48 . 1. 8E*BB 
Kmcs ?.BE-831 5.2t-032 

41/11/48 
CONADS 7.8E-83* 4.4E-831 

47/13/48 
BREMT 7.8E-831 . 4.4E-832 

47/13/40 
R W O W  7.8E-831 4.  I€-031 

47/13/48 
THYROID 7. BE-831 4.4E-031 

47/13/48 
BONE SW 7.8E-831 4.4E-831 

47/13/48 
ST IAU 7.4E-83 4.4E-83 

48/13/39 
SI IAU 7.BE-83 4. 4E-03 

47/13/48 
UI IAU 7.8E-03 4. I€-03 

47/13/48 
LLI IAU 7.8E-83 4. 4E-83 

47/13/48 
W I N D E R  7.0E-83* 4 .  4E-832 

47/13/48 
I - - ,  - 

I T  0.86 8.00 
t . t.D.E. 7.1E-031 4.6E-831 

Inha tat ion 
1% 

Ingest ion 
C U S S  - ._ 

GI 'ARSORP 1. 8E*80 1. 8E*B0 

34/9/57 
9.0E-83 0.5E-83 

CONADS 1.1E-82 7.iaE-e3 
48/13/30 

47/13/48 

471 3/48 

471 3/48 

481 3/30 

481 3/39 

481 3/30 

481 3/30 

BREAST 0.0E-83 0.3E-83 

R YARROI 1.lE-82 7. 8E-83 

THYROID 1.8E-02 6.3 1-03 

BONE SUF 1.0E-82 0.3 1-03 

SI WALL 1.3E-02 7.8 i-03 

UI IAU 1.3E-02 7.8 t 0 3  

R B U I N D W  1.4E-82 8.0 3 3  

0.18 1.18 - .- I T  
. . . .  . . .  

1 
E 
1 
E 
1 
'E 
1 
'E 
1 
IE 
1 

2.82 
000102 /- 



6293 

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

Ingestion Inha I at ion 
Mss - 
ma 4.8E-82 
GI ABSORP l.I&l 1. BE40 

3.3E-62 ... . .e 
43/12/45 

GONADS 6.2E-02 3.3E-02- 
47/13/48 

BREAST 4.4E-82 2.8E-82 

R YARRm 4.8E-82 3.1E-02 

THYROID 4.BE-82 2.9E-02 

BONE SUI(F ~ . B E - B ~  2.8E-82 

SI V U  5.2E-82 3.4E-82 

U I  V U  6.2E-82 3.3E-02 

U I  V U  5.2582 3.4E-82 

W I N D E R  6.6E-82 3.6E-82 

4r/i3/40 

47/13/40 

47/13/40 

r r / i y 4 e  

4r/is/40 

4r/i3/40 

4r/i3/48 

47/13/48 
VT 0.12 . e . i 2  - . . . .  . 3.2E-82 

1% 
Ingest ion Inho tat ion 

CLASS - 
GI ABSORP 1.0E48 1. BE48 

;;E/!: - 
ST W U  2.E-83 2.BE-04 

- 8.8E-86 
er/itn 

. : .1 - -. 

2.83 



6293 . 

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

BAR I UM 

Inhr lation 
12% 

Ingestion 
U S  w 
GI ABSORP 1.0E-01 1. BE-01 

1.9E-03 
1/6/94 

GONADS 1.8E-04 
ST IAU 4.8E-03 8.7E-04 

SI WALL 4.4E-03 6. 9E-04 

&I WALL 4.1E-03 6. SE-04 

96/2/2 

97/2/1 

97/2/1 
U I  WALL 1.0E-03 
t .E.D. E. 9.0E-04 3.3E-04 

Inhr Irt ion 
'2% 

Ingest ion 
cuss - 
GI ABSORP 1.OE-01 1 .OE-01 

OOW 2.9E-03 7: 4E-04 

R MARROW 1.3E-03 

SI WALL 1.1E-02 2. BE-03 

ur IAU 4.4~-02 7.4E-03 

UI WALL 1.0E-01 1. BE-02 

t.t.D.E. 1.0E-02 2.9E-03 

71/9/20 

48/18/44 

87/6/8 

96/3/2 

98/3/1 

Inhr I a t  ion 
1 % a  

Ingest ion 
U S  - 
01 ABSORP 1.0E-01 1.OE-01 

-0 
$ik/8i 

ST WKL 1 . ~ 0 4  1.1E-06 

SI WALL 2.QE-05 
97/1/2 

- 3. Ut-08 

lS lb  
Ingest ion Inha I at ion 

M S S  D 1 Y 
GI ARSORP 1.0E-01 1.BE-01 
mcs 9. BE-04 

8/4/90 

73/8/19 

39/12/49 

48/14/48 

35/18/49 

63/18/31 

76/7/18 

CONADS 1.9E-03 4.0E-84 

BREAST 2.1E-04 

R YARROW 6.3E-04 

BONE SURF 2.8E-03 

ST WALL 3.lE-04 

6. SE-04 SI IALL 2.3E-03 

U I  W A L L  5.2E-03 9.6E-04 

U I  IALL 1.1E-02 2.0E-03 

RBUINDER 2.8E-04 

86/5/10 

91/4/6 

68/11/31 
'IT 0.00 

. . . .  . 6.7E-04 - 

Inhalation 
1% 

Ingest ion 
Mss - 
GI ABSORP 1.0E-01 . 1. BE-01 

;;;;9;3 
- 

R YARROW 2.lE-04 

SI WALL 2.2E-03 3.7E-04 

U I  WALL 1.0E-02 1.8E-03 

UI WALL 2.0E-02 3.lE-03 

. . . .  . 6.8t-04 

48/17/43 

90/4/8 

96/3/1 

90/3/1 - 

2.84 



6293 . - 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inhalation 
1% 

Ingest ion 

NGS 8. It-041 4.8E-031 
27/13/60 

GONADS 2.7E-031 4.lE-038 

cuss - 
GI ABSORP 1.0E-01 1 .BE41 

a / i 6 / 4 7  

34/16/61 
BREAST 1.0E-030 4.1E-031 

R YARROW 6.6E-031 2.4E-021 

BONE S 7.4E-630 3.6E-021 
34/16/61 

34/16/60 
SI T A U  3.0E-03 
UI WALL 6.3E-03 
UI WALL 1.4E-62 8.3E-03 

W I N D E R  
66/11/34 

34/15/61 
6.2E-03 

I T  ' 0 . 0 8  
. . . .  3 . 2E-031 6.9E-03r 

Inha lation 
1% 

Ingest ion 
M S S  v 
GI ABSORP 1.0E-01 1. BE-01 

:;;79y 
- 

SI WALL 2.0E-03 3.4E-04 . 
UI WALL 8.SE-03 1.3E-03 

UI WALL 1.8E-02 2.4E-03 

. . . .  . 4.4t-04 

91/4/6 

98/3/1 

90/3/1 - 

Inha Iat ion 
1Yb 

Ingest ion 
CLASS v 
GI ARSORP 1.0E-01 1.0E-01 

;;:79: 
- 

ST WALL 2.6E-03 3.4E-04 

SI WALL 2.0E-03 2.7E-04 

UI V U  1.6E-03 2.1E-04 

99/1/0 

98/2/0 

981210 
UI V U  3.7E-84 
t.t .D.E. 3.9E-04 l .&-04 

Inha lot ion 
1% 

Ingest ion 
cuss - 
GI ABSORP 1.BE-01 1.0E-01 

B.3t-03 
6/3/92 

GONADS 3.7E-03 1. BE-03 

BlWST 1.1E-03 

RUARRW 4. BE-03 

BONE SUW 8.9E-03 

SI WAU 2. BE-03 

UI WALL 2.8E-02 6.6E-03 

UI WAU 9.BE-02 1. BE-02 

. . . .  . - 3. BE-03 

.- _ _  .\... . 66/11/34 

38/14/60 

36/16/68 

. i G  
--u- 1 1 -  

34/18/66 -2 T-;" 

= : z  
04/9/27 

86/6/10 . - i-;; 

931413 

Ill& 
Ingest ion Inha I at ion 

cuss v 
GI ABSORP 1.0E-01 1. BE-01 

4.4t-04 
1/9/90 

ST WALL 1.4E-03 1.4E-04 
971211 

SI WALL 7.0E-04 8. SE-06 
971211 
1.1E-04 UI VALL 8.1E-04 
971211 

.- I-  . -. 

UI WALL 4.4E-04 - . . . .  . 7.4E-86 

Inha I at ion 
14% 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-01 1.0E-01 

2. 0t-04 
1/9/90 

GONADS 3.7E-06 
ST WALL 7.4E-04 8.1E-05 

5 .  BE-05 SI V U  4.1E-04 

U I  WALL 3.SE-84 4.8E-85 

941214 

951312 

961312 . .  
U I  WALL 8.9E-05 - . . . .  . 3.6t-05 

2.85 



6293 
50- Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

LANTHANUM 

.Inha tat ion - Ingest ion 

1. BE-03 1.0E-03 
CLMS 
GI ABSORP 1.0E-03 
KINGS 2.8E-04 2.5E-84 

218190 8/13/87 

.Inha tat ion - Ingest ion 

1. BE-03 1.0E-03 
CLMS 
GI ABSORP 1.0E-03 
KINGS 2.8E-04 2.5E-84 

218190 8/13/87 
GONADS 5.2E-05 1:3E-05 

LIVER 8. QE-06 

ST.WALL 7.0E-04 9 .  BE-05 

SI WALL 4.8E-04 6.7E-05 

UI WALL 3.5E-04 5.2E-05 

UI WALL 1.1E-04 

74/13/13 

38/18/46 

Q1/3/6 

821414 

88/6/7 

- . . . .  . 4.Ct-05 3.8E-05 

Inhi l i t i o n  - Ingestion 
Mss 
01 ABSORP 1.0E-03 1. BE-03 1. BE-03 

1. Qt-03 2. 4E-03 
G 2/4/94 0/Q/Ql 
GONADS 8.9E-04 1.9E-04 1.2E-04 

LIVER 5 .9E-04 

ST WALL 2.6E-03 5.2E-04 

SI WALL 4.8&83 7.4E-04 6.9E-04 

UI WALL 8.5E-03 1.3E-03 1. BE-03 

UI WALL 6.2E-03 8.lE-84 6.3E-04 

83/9/6 70/21/Q 

68/23/21 

as/s/ie 
831413 74/18/8 

851312 75/17/8 
__ ~~ 

951312 75/18/7 - 6.1E-84 4.5t-04 

Inhalation 
1% 

Ingest ion 
U S  D U Y __ 
GI ABSORP 1.0E103 1.0E-03 1. BE-03 
LUNGS Q .  6E-05 1. et-84 

413193 114195 
GONADS 1.3E-84 2: 4E-05 3: 2E-05 

86/6/8 71/14/15 

49/16/36 

42/13/45 

40/20/40 

41/19/40 

73/7/28 

891516 71/14/15 

831413 72/13/15 

951312 72/13/15 

R YARROW 3.7E-05 2.5E-05 

B R W T  8.QE-06 

LIVER 1.3E-04 

BONE SUK- 5.9E-05 

ST W A L L  8.1E-05 2.0E-05 

SI WALL 2.4E-04 4.1E-06 5.9E-05 

UI WALL 5.6E-04 Q.  2E-OS 1.4E-04 

UI WALL 7.4E-04 1.1E-04 1.8E-84 

t.E.D.t. 1.3t-04 4.7E-05 6.2E-05 

1S71r 
Ingest ion Inha tat ion 

CUSS - 
mcs 4.1E-02* 1.7E-B2* 

31/16/63 14/19/67 

GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

GONADS 2.9E-04* 
R MARROW 2.6E-04, 8.6E-02* 2.2€-02* 

BONE SURF 7.8E-04* 3.7E-0lr 9.3E-02* 

LIVER 1.6E-03* 7. 8E-Ol* 1. BE-0l* 

SI WAU 3.7E-04 - 
U I  WALL 9.3E-04 

32/16/52 26/33/42 

32/16/52 25/33/42 

32/16/52 25/33/42 

U I  WALL 2.lE-03 
E.E.D. E. 4.3E-84r 7.9E-O2* 1 .QE-02* 

2.86 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inhr 1st ion 
1% 

Ingest ion 
U r n  - -- 
GI A B S O R P  1.0E-03 1.0E-03 1. BE-03 

2.1E-03* * .0 - I* Z& 21k7763 
GONADS 

BREAST 

R Y A R R m  

IONE suI(F 

LIVER 

SI T A U  
UI T A U  

U I  T A U  
REMAINDER 

6.6E-03* 

1.8E-03* 

2. BE-03* 

6.2E-03r 

1.9E-020 

6.3E-03 
1. BE-02 

1.9E-02 
4.lE-03 

6 . i ~ - i m  i.iE-iir 
32/16/62 26/33/42 
6.9E-0lr 1. 6E-0lr 
32/16/62 26/32/43 

32/16/62 26/33/42 
2.3E*00* 6.9E-010 
32/16/62 26/33/42 
8.9bder 2.2E*00* 
32/18/62 26/33/42 

8.9E-01 2.3E-01 
32/16/62 -28133141 

8.9E-0lr 2.3E-Blr 

1.7E.00 4.4E-01 
32116162 26133142 . --. ~- - ~ ,  -- .  - ~- 

TT .. 0.08 0.18 0.18 
m.t. 6.9E-03* 1.4t*00* 3.7t-01, 

Inhalation 
1% 

Ingest ion cuss - 
GI ABSORP 1.0E-03 1.0E-03 1 .0E-03 
ma 
COW 4.8EL03 1.3E-03 1.7E-03 

BREAST 7. )E-04 

R YARROT 1.7E-03 

8;::*:3 :;::9:2 
- - 

71/9/20 67/14/19 

41/16/44 

41/16/43 

37/18/46 

79/7/14 87/13/20 

881617 89/12/19 

961312 89/12/19 

38/17/47 

LIVER 1.3E-02 

SI TAU 1.1E-02 2.4E-03 3. BE-03 

U I  TAU 3.4E-02 6. QE-03 1.1E-02 

U I  TAU 8.3E-02 1. BE-02 2. BE-02 

W I N D E R  1.8E-03 ' 

I T  0.08 
t.E.D.E. 7.7E-03 3.4E-03 4.4t-03 

Inhr lit ion 
14L 

Ingestion 
Mss - 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

2.4E-03 3.3E-03 
1/4/95 0/9/91 

LIVER 7. ~ E - W  
44/22/34 

ST T U  3.4E-03 6.2E-04 

SI T U  6.2E-03 7.8E-04 

U I T A U -  9.- 1.3E-03 9.8E-04 

- -  961312 

971211 

97/2/1 75/18/7 --- _. 
z T ;  - .-- U I T A U  6 . H -  8.1E-04 

~~ ~ 

97/2/1 - 6.4E-04 4.6t-04 

1 4 L  _ _  
Ingest ion Inhi lit ion cuss - 

GI ABSORP 1.0E-03 1. BE-03 1. BE-03 
1.1E-03 1.3t-03 
2/6/92 0113187 

8811317 

941214 

981311 

961312 

GONADS 2.8E-04 6.9E-06 

ST T U  3.1E-03 4.4E-04 

SI T A U  2.9E-03 4.1E-04 

U I  T A U  2.7E-03 3.7E-04 
. .  

U I  T A U  7.0E-04 - . . . .  . 2.2E-04 1.k-04 

Inhr Irt ion 
1% 

Ingest ion 
aAss w 
01 ABSORP 1.0E-03 1. BE-03 1. BE-03 

:;::I:: :;;:I:: 
- - 

LIVER 7.8E-06 

ST T A U  1.4E-03 1.1E-04 

SI T A U  3.2E-04 
U I  T A U  2.0E-04 
U I  TAU, 3.lE-04 1. BE-04 

. . . .  . 4.8t-06 5.6E-06 

36/18/48 

98 / l / l  

891 121 19 - 

2.87 

080307 



J 

6293 
50- Year Corn i t t ed Dose Equ i vu 1 en t Factors - - rem/& i I n  take (Con t inued) 

CERIUM 

Inhalation w 
1%0 

Inhalation Ingestion 
1% 

Ingest ion 

3.0E-04 3.0E-04 
Mss - C L A S S  
GI ABSORP 3.0E-04 . 3.0E-04 3.0E-04 GI AESORP 3.0E-04 

3 .k -02  3.2E-02 2.3E-02 6.3t-02* 
8/2/90 8/3/97 2/3/95 0/0/100 

UI WALL 4.4E-02 1.5E-02 1.8E-02 . GONADS 9.8E-04* 
87/11/22 84/18/18 R YARROW 3.4E-03* 

1.8E-02* 

LIVER 2.5E-02* 

UI IAU 1.0E-01 3.6E-02 4.1E-02 25/31/44 
87/11/22 65/18/17 BONE SURF 

4 . . . .  . 28/37/35 

Inhalation 
1=ce 

Ingest ion 
Mss - 
01 ABORP 3.0E-04 3.0E-04 3.0E-04 

4.1E-03 4.4t-03 
116194 8/7/83 

GONADS 3.0E-03 

ST I L L  2.3E-03 
SI WALL 6.9E-03 

UI IU 1.4E-02 

UI V U  1.9E-02 

7: 8E-04 8: QE-04 
71/14/16 88/21/13 

1.6E-03 1.7E-03 

3.6E-03 4.1E-03 

4.8E-03 6. SE-03 

71/14/15 08/21/13 

71/14/16 67/21/12 

. . . .  . 1.3E-03 1.4E- 

Inhr I at ion 
'3% 

Ingest ion 
M S S  - 
01 AESORP 3.E-04 3.0E-04 3.0E-04 

:;:f,:3 :;:79: 
- - 

SI IAU 2.4E-03 
UI IU 1.0E-02 3.2E-03 3.7E-03 

UI WALL 2.1E-02 . 0.3E-03 7.4E-03 
78/12/18 85/19/16 

Ingemtion Inhr I it ion -cuss- - 
01 ABSORP 3.0E-04 3 .  BE-04 3 .  BE44 

1.6E-04 1 .BE-04 
1/8/94 0/11/89 

GONADS 0.3E-06 1.2E-06 1.4E-06 

ST IAU 1.lE-04 
SI IAU 2.3E-04 4.1E-06 4.8E-06 

UI IAU 6.6E-04 9.8E-05 1.1E-04 

U I  IAU 4.8E-04 8. BE-06 1.1E-04 

73/17/18 s7/24/e 

74/18/18 8812418 

76/16/10 00/24/8 

SPLEEN 

SI IAU 1.3E-03 
UI IAU 3.4E-03 
UI WALL 8.9E-03 

28/37/35 

28/37/35 
1.7E-02* 

4.8E-03 
63/11/36 

t. t.D.E. l.lE-031 6.4t-03* 7.5E-03* 

, l 4 l b  
Ingestion Inha I at ion 

CLASS - 
Gi AkORP 3. BE-04 3.  BE-04 3 .  BE-04 

LIVER 

S R W  

&I WALL l . lE-02 
U I  IAU 3.2E-02 

. .  
I 1: 3E-02 

34/48/20 
1. BE-02 
34/46/21 

i 

1.4E-02 1. SE-02 
68/9/31 61/17/22 

t.E.D.E. 2.6E-03 7.1E-03 8.5E-03 

1% .. 
Ingest ion Inha Iat ion 

Mss - 
01 ABSORP 3.0E-04 3.E-04 3.0E-04 

1.3E-02 1.4t-02 

SI IU 6.2E-13 
UI IAU 2.1E-02 

UI !ALL 4.4E-02 

8/2/88 8/3/97 

0.7E-83 7.8E-03 

1.4E-02 1. BE-02 
09/12/19 66/19/15 

- . . . .  . 2.8E-03 3.2E- 

-~ - 

. . . .  . 3.SE-06 3 .  BE- 

2.88 

000108 



50- Year Comi t ted Dose Equ i vu 1 ent Factors--rem/pCi Intake (Con t inued) 
I 

1% _ _  
Ingestion Inhl I rt ion 

cuss - 
GI ABSORP 3.0E-04 3.0E-04 3.  BE-04 

.. - 1  0* f i  
R Y A R R m  1.0E-01* . 

LIVER 9.3E-llr 

SPLEEN 7.8E-01* 

21/38/31 

27/36/31 

27136137 . .  
UI WAU 8.1E-02 
UI WALL 2.1601 
. . . .  . 1.9E-0h 3.6t-01* 

2.89 

. .  

. . -_ .._- 



6293 

50-Year Conunitted Dose Equivalent Factors- - rem/pl i  I n t a k e  (Continued) 

PRASEODYMIUM 

- 1 4 r  
Inhr lati on v Ingest ion 

clus --- 
GI ABSORP 3.8E-84 3. #E-84 3. BE-84 

-04 1.8E-84 
&l 8/23/77 

ST WAU 9.8E-84 
SI W A L L  1.8E-84 
t.E.D.t. 8.8E-85 2.1E-86 2. 2t-85 

Inhalation 
lS7pr - Ingestion 

CLASS 
GI ABSORP 3.8E-84 3. BE-84 3. BE-84 

cs -84 -84 
:;El87 :;El81 

CONADS 6.8E-86 
ST WALL 7.8E-04 
SI WALL 6.9E-84 
UI TALL 6.2E-84 
UI WALL 1.8E-84 - 3.3t-86 3. 8 E - x  

Ingest ion Inha Irt ion 
CLASS w 
GI ABSORP 3.8E-84 3. BE-84 3. BE-84 

6.3E-84 8.7E-84 

OONADS 4.1E-84 

R YARROW 1.1E-84 
ST WALL 1.8E-83 

SI WALL 1.7E-83 

UI WALL 2.8E-83 

IJJ W A L L  6.7E-84 
WINDER 3.8E-84 

8/12/88 . 9/18/82 
3.6E-86 
82/29/9 

1.3E-84' 1.8E-84 

1.4E-84 

1.4E-84 1.7E-84 
73/19/8 64/38/6 

69/18/23 63/28/19 

04/38/8 

.- ~~ ~ rr 1.86 - . , . .  . Q.1E-86 1.2E-84 

Inhl t It i on 
mpc 

Ingestion 
Mss ' -  

GI ABSORP 3.8E-84 3. BE-84 3. BE-84 

;;:;QY :;;:/z - 
OOW 6.7E-86 
LIVER 4.8E-86 

ST WALL 2.4E-84 
SI WALL 4.1E-84 4.8E-86 

UI TALL 7.8E-84 8 .  6E-06 1. BE-84 

U WALL 4.4E-84 6.2E-86 6.7E-86 

. . . .  . 4.2E-86 4.7E- 

3 8 138 13 2 

74/17/9 

74/17/9 0012717 

- 

Inhalation 
14% 

Ingest ion 
QASS D I Y 
GI ABSORP 3.8E-84 3. BE-84 3. BE-84 
mrs 1.3E-84 1.4E-84 

SI WALL 9.2E-86 2. BE-85 

UI WAU 3.7E-84 9.2E-86 1.1E-84 

UI WALL 6.9E-84 1.6E-84 1.8E-84 

8/4/90 9/7/93 

87/21/12 

r2/13/15 67/21/12 
~~ 

72/13/15 67/21/12 . . . .  . - 3.1E-05 3.6E-85 

Inhr l at ion 
"2Pr 

Ingest ion 
Mss - 
GI ABSORP 3.8E-84 3 .0E-84 3. BE-84 

l . l t - 8 2  1.lE-02 

SI W A L L  ' 7.4E-83 
UI WAU 2.9E-02 

U WALL 4.8E-82 

8/4/96 8/7/93 

7.4E-83 0.9E-83 

1.2E-82 1.4E-82 
72/13/16 67/21/12 

- . . . .  . 2.4E-03 2.7t- 

Inhrl at ion 
"Spr 

Ingest ion 
M S S  - 
GI ABSORP 3.8E-84 3. BE-84 3. BE-84 

:;:;1:; t;&:' - - 
UI WALL 1.9E-82 
UI W A U  6.6E-02 2.3E-82 2.5E-82 

'C.t.D.E. 4.6E-83 6.2E-83 7.3t-83 
83/18/21 83/11/28 

Inhrlrtion 
'"Pr 

Ingest ion 

. .  . .  
ST WA+ 1.6E-83 
SI WALL 3.6E-84 
t.t.D.E. 1.1E-04 3. 9t-85 4.2E-85 

2.90 



629-8 

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

Inha 1st ion 
' 5 r  

Ingest ion 
Mss - - 
a1 mow 3.aE-04 3. #E-04 3.  #E-e4 

Gs 2E-83 3 .4t -OJ 

ST TALL 2.8E-83 
SI TALL 4.4E-03 

67/26/7 
UI HALL 1.IE-02 1.4E-03 1.8E-83 

7611818 6712817 
UI HALL 8.lE-03 1.1E-03 1.4E-89 

"'~r 
Ingert i on Inha I a t  ion 

Mss - 7 - 
GI ABSORP 3.E-04 3. #E-e4 3. #E-04 

Gs lt-04 2.3E-04- 
8/17/83 i / 2 i / i r  

ST V U  Q.3E-84 

I *. IC - 
- .  

SI WE 1.8E-OS 
. . . .  . -  Z.Dt-UD Z.ft-Ub 

T 

2.91 

000111 



*6293 

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

NEODYMIUM 

Inha Iation 
1% 

Ingestion 

3.0E-04 3. BE-04 
7.0E-04 7.8E-04 

CUSS 
GI ABSORP 3.0E-04 

8/13/07 8/21/79 
CONADS 1.3E-04 
ST WAU 2.8E-03 
SI W A U  1.7E-03 
UI WALL 1.1E-03 
UI WALL 2.1E-04 - 8.4t-05 9 . 3 E - K  . . . .  . 

Inhs 1st ion 
1% 

Ingest ion 

3.8E-04 3.0E-04 
Mss 
GI ABSORP 3.0E-04 
mcs 
GONADS 4.8E-04 
ST WALL 4.8E-03 
SI WALL 7.8E-03 

&I WAU 1.6E-02 

1.2E-83 

2. BE-03 2.6E-03 
6712718 

76l1718 8712718 
UI IALL 1.lE-02 i3E-e3 i . i ~ - i a 3  

- . . . .  . 7.8E-04 9 . 4 L  

1% 
Ingest ion Inhalation 

3. BE-04 3. BE-04 
CUSS 
GI ABSORP 3.8E-04 

QONADS 9.6E-04 

ST.WALL 1.3E-03 2.6E-84 3. BE-04 

SI W A L L  2.7E-03 4.1E-84 4.8E-04 

UI WAU 6.2E-03 7.4E-04 9.3E-84 

UI WALL 9.6E-03 6.2E-04 6.3E-84 

72/17/11 86/26/9 

68/16/26 66/23/22 

74/16/10 00/28/8 

74/16/10 66/26/8 

76/16/9 67/26/7 
W I N D E R  6.2E-84 w 0.06 - . . . .  . 3 .  BE-04 3.k-04 

l 3 9 M  
Ingest ion Inhalation 

CUSS 
GI ABSORP 3.0E-04 3.0E-04 3. BE-04 
rrmR 1.3E-04 1.4t-04 L V R I Y  

i / i i / e s  a/ ig /e i  
CONADS 1.7E-05 
ST WALL 4.4E-04 
SI WALL 2.1E-04 
UI WALL 1.8E-04 
UI WALL 6.3E-06 - . . . .  . 1.5t-05 1.E-03'- 

l 4 l M  
Ingest ion Inhalation 

CUSS 
GI ABSORP 3.0E-04 3.0E-04 3.0E-04 - 

:;::I:: :;%: - - 
CONADS 2.1E-86 
ST WAU 1.0E-04 

1.1E-05 SI WALL 1.2E-04 

UI WALL 1.6E-04 1.2E-86 1.6E-06 

UI WALL 6.8E-06 

8712914 

76/18/6 87/29/4 

. . . .  3.2E-05 6.9k-06 8.2t-06 

147w 
Ingestion Inha 1st ion 

CUSS 
GI ABSORP 3.0E-04 3 .BE44 3. BE-04 
mcs 3.1E-02* 4. l t -02* 

0/1/99 0/1/99. 

63/18/27 
UI WALL 1.7E-02 7. BE-03 

UI WALL ).BE-02 1;bE-02 2.2E-02 
64/18/28 83/17/20 

t.E.D. E. 3.9E-03 5.3E-031 6.2E-03* 

149M 
Inhalation - Ingest ion 

CUSS 
GI ABSORP 3.0E-04 3. BE-04 3. BE-04 
mcs -0 

CONADS 6.9E-06 
ST WAU 1.7E-83 
SI WALL 1.7E-03 
UI W A L L  2.1E-03 2.9E-04 3.6E-04 

78/14/10 66/22/12 
UI WALL 1.9E-03 4. BE-04 6.9E-04 

- 1. BE-04 2. BE-04 
78/11/19 65/19/16 

. . . .  . 

2.92 

000112 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi In take  (Continued) 

Inha lat ion 
%d 

Ingeat ion 
QASS - 
GI ABSORP 3.0E-04 3.- 3.0E-04 

Ds &: ;;E,: - 
ST IKL 7.4E-04 
SI IKL 1.E-04 
UI IU 1.4504  
U I I U  2.0E-04 6 . E - O S  8.3506 

. . . .  . - 

2.93 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi In take (Continued) 

PROMETHIUM 

l 4 l h  
.- 

Ingest ion Inha lation 

3 .BE44 3. BE-04 
CUSS 
GI ABSORP 3.0E-04 
ISJNGS 

ST WALL 1.0E-03 
SI WALL 3.0E-04 
Ui WALL 1.1E-04 
C.E.D.E. 8.4E-05 2.7E-05 2.9t-05 

.- 
Ingest ion Inha lation 

3 .BE44 3. BE-04 
CUSS 
GI ABSORP 3.0E-04 
ISJNGS 

4.4E-03 
33/27/40 

7.8E-03 
23138147 

14Sh 
Ingest ion Inhalation 

CLASS 
GI ABSORP 3.0E-04 3.0E-04 3.0E04 L m m  

8/10/82 0/0/100 

Ingest ion Inhalation 
CLASS 
GI ABSORP 3.0E-04 3.0E-04 3.0E04 L m m  

8/10/82 0/0/100 
GONADS 3.0E-04 
R MARROW 2.0E-04* 3.7E-02, 

BONE SURF 7.4E-041 2.8E-01* 1.0E-01 

LIVER 3.5E-04* 1.4E-01t 5.2E-02* 

SI WALL 4.4E-04 
Inha lation U I  WALL 1.3E-03 

UI WALL 3.6E-03 

25/33/42 

25/33/42 7/2/91 

25/33/42 7/2/91 
lUh 

Ingest ion 
4 6E-042 2.3E-02, 2.7t-02* 3. BE-04 3.  BE-04 . . . .  . 

1. -02r -02r 

CUSS 
GI ABSORP 3.0E-04 
mcs s/:&l :;:;100 

1% 
GONADS 1.4E-03* 2.2E-03* 

3. BE-031 BREAST 

R W(R0I 3.4E-84* 7.4E-03* 

LIVER 
BONE SUR 2.0E-02* 

SI WALL 1.6E-03 
UI WALL 2.6E-03 

UI WALL 6.2E-03 

36/26/39 

21/28/63 

26/32/43 

28/36/39 

28/35/39 

3. SE-02 

R W I N D E R  

. e . i e  
8 . ~ - 8 3 1  7 . 1 E - f i  

WT 
t . E.D.E. 9.6E-04* 

Inha lit ion 
lUh 

Ingest ion 
' -  

ants -02r 2.8E-01* 
3 .  BE-I4 3 .  BE-04 

QASS 
01 ABSORP 3.0E-84 

;;::/a1 0/0/100 
QONADS 6.7E-03* 1.3E-02* 

BREAST 1.9E-02r 2.1E-02* 

R W(R0I 1.4E-I3* 3.7E-02* 

BONE SWIF 6.2E-02* 

33/27/40 

22/28/60 3/1/88 

24/31/46 

26/33/42 

28/34/40 18/3/87 
LIVER 2.0E-01r 6.8E-02* 

SI WAU 8.7E-83 
UI WALL 1.0E-02 2.7E-02 

31/29/40 
UI WALL 1.9E-02 
W I N D E R  6.2E-02 6.8E-02 

0.18 0.08 
23/31/48 l /0/99 

. 4.4E-021 4.lt-021 
v 

t. E.D.E. 3 .9~-03* 

Inhr I at ion - Ingestion 

3. BE-04 3. BE-04 
cuss 
GI ABSORP 3.0E-04 

- O l r  

Inhr I at ion - Ingestion 

3. BE-04 3. BE-04 
cuss 
GI ABSORP 3.0E-04 

- O l r  

GONADS 3.3E-03 

BREAST 

R MARROW 

BONE SURF 

LIVER 

SI WALL 4.1E-03 
U I  WALL 1.0E-02 
UI WALL 2.8E-02 
W I N D E R  

2:0E-02 
27/31/42 

24/31/45 

26/33/42 

26/33/42 

26/34/41 8/2/90 

3.1E-02 

1.4E-01* 

2. 0E-01* 

8.3E-01* 2.1E-01* 

8 .  QE-02 
24/32/44 

' e . ie  - 1.0E-0lr 1.1E-0lt 
r i  

. . . .  . 

147h 
Inhi lit ion 

- ,  

Ingestion 

3.0E-04 3. BE-04 
CLASS 
GI ABSORP 3.0E-04 - .8E-01* 

:;:;1:; :/e1100 
R YARROW 3.0E-82* 

BONE S W  . 3.7E-01. 

LIVER 1 .0E-01* 

UI WALL 4.1E-03 
UI WALL 1.2E-02 

28/34/40 

28/34/40 

28/34/40 

. . . .  . - 2.6€-02* 3.4E-02* 

2.94 



\ 

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

Inhr Irt ion 
1% 

Ingestion 
Mss - 
GI ABSORP 3.0E-04 3.0E-04 3.0E-04 

8.lt-02 1.3E-01 

CONADS 8.1E-83 

RYAlWOl 

BONE S W  

LIVER 

SI WALL 9.8E-03 
UI WALL 2.1E-02 
UI WALL 6.2E-02 

1/2/97 0/0/100 
6.2E-03 

1 . 1 6 0 2  
28/32/41 
3.3E-02 
32/42/28 
4 .1612  
3#/39/31 

68/17/33 

2. 4E-02 
Mll10132 

161R 
Ingestion Inha Irt ion cuss - 

GI ABSORP 3.OE-04 3. BE-04 3. BE-04 
6.9E-03 6.- 

-- -- -- 
. . . .  . - 1.7E-02 1.8E-ef 

Inhalation 
1% 

Ingestion 
Mss - 
GI ABSORP 3.0E-04 3. BE-04 3. BE-04 

cs 4.8t-02 6.2E-02 

UI WAU 4.4E-02 

UI W A L L  1.1E-01 

0/1/99 8/2/90 

66/18/24 63/18/19 
1.7E-02 1.9E-02 

4. 4E-02 4 .  BE-02 

- . . . .  . 9.4E-03 1. BE- 

l 4 9 R  
Ingest ion Inhr lit ion 

cuss v 
GI ABSORP 3.BE-04 3. BE-04 3. BE-04 

:;::9:2 :;::97 
- - 

UI WALL 1.9E-02 6. SE-03 7 .  BE-03 

UI WALL 4.1E-02 1.4E-02 1.8E-02 

. . . .  . -  2.8t-03 2.8t- 

89/11/28 86/19/16 

Ingestion Inha Iat ion 
cws - 
GI ABSORP 3.0E-04 3. BE44 3. BE-04 

cs :;K/:: :;;:I:: 
- 

CONAOS 3 .@E44  
ST WALL 3.2E-03 
SI WALL 4.1E-03 
UI WALL 6.6E-03 4.1E-04 S.2E-04 

UI W A L L  2.2E-03 
76/10/8 8712914 

. . . .  . 2. BE-04 2.9E-04 

GONADS 7.8E-M 
SI WAU. 3.7E-13 

1/3/97 0/6/96 

1.3E-13 

UI WAU 1.4E-02 4.1E-13 4.8E-83 
6 6 / a / l 4  

71/12/17 60/2#/14 

71/12/17 66/28/14 
UI WALL 2.8E-12 7.4E-03 8 .9E-13 

. . . .  . 1. It-03 1. 6 t . . C  - .  
A..-. 

2.95 



6293 

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

SAMARIUM 

14% 1% - 
Inha I at ion - ,tion - Ingest ion Inha lation 

- U S  
GI ABSORP 3.0E-04 3 .  BE-04 

OW 2 1.1E*02* 
25/33/42 

3. BE-04 
4.l t-04 .8E-01* 

GI ABSORP 3.0E-04 

8/15/65 
CONAM 4.8E-05 
ST WALL 1.8E-03 
SI WALL 7.8E-04 
UI WALL 3.7E-04 
t.t.D.E. 1.8E-04 4.9E-05 

14's. 
Ingest ion Inhr I at ion 

3. BE-04 
CUSS 
GI AESORP 3.0E-04 

Ingest ion Inhr I at ion 

3. BE-04 
CUSS 
GI AESORP 3.0E-04 

. .  
ST WALL 1.1E-03 
SI WALL 8.0E-04 - 2.8E-06 . . . .  . 

. 14% 

BONE SUW 3.6E401 1.4E*03* 
25/33/42 

LIVER 9.8E-Olr 3.7E*02* 

t.E.D.E. 2.0E-01s 7.8E*01* 
25/33/42 

147% 
-~ 

Ingestion Inhi 1st ion 

3. BE-04 
Mss 
GI ABSORP 3.OE-04 

2.8E-01* 4 2 r  
&I42 

BONE SUW 3.2E*Wt 1.3E*03* 
25/33/42 

LIVW 8.9E-010 3. iiE*i2* 
25/33/42 

t.t.D.E. 1.8t-Blr 7 . l E 4 l r  

Inha I at ion 

Inha Irt ion 
- 

3. BE-04 Ingest ion 

8/13/87 

Ingest ion - CLASS 
GI ABSORP 3.0E-04 

3 .  BE-04 
Mss 
GI ABSORP 3.0E-04 
B[r)(E3uIIF 1.3E-03* 

1. Et-03 

- l r  
k k y 4 2  

ST WALL 4.1E-03 
SI WALL 3.1E-03 
UI VALL 2.3E-03 
UI VALL 4.8E-04 
t.E.D.E. 8.0E-04 1. QE-04 

Ingest ion Inhr I at ion 

3.OE-04 
Mss 

cs 
a1 ABSORP a . 0 ~ 8 4  

WADS S.QE-84* 
RYARRQl 

BONE SInF 

LIVER 

SI WALL 9.3E-04 

1.3E-82* 

9.6E-021 

4.4E-02 

28/34/48 

28/36/39 

28/36/39 

&I VALL 2.9E-03 
UI VALL 7.0E-03 
m . E .  8.SE-041 1.0E-02* 

RYARRm 

LIVER 

LLI V U  1.3E-03 

Il iE-02e 

25/33/42 

26/33/42 
1.4E-01* 

UI W A L L  3.7E-83 
t.E.D.E. 3.4t-04r . 2.9E-02* 

1% _- 
Ingestion I n k  lit ion 

3 .  BE-04 
QASS 
01 mow a . 0 ~ 4  

li::QF - 
UJ. WALL 1.4E-02 4: 4E-03 

UI WALL 3.0E-02 9.8E-03 
69/11/28 

89/11/20 
E.t.D.E. 2.6t-03 1.7E-03 

2.96 



8293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inh8 I 8tion 
'64, 

Ingestion 
Mss - 
GI ABSORP 3.0E-84 3. BE-84 
ma 
ST. WALL . 8.6E-04 
SI W E  2 . 6 k  - . . . .  . 2.4E-06 

Inhr I at ion 
1% 

Ingest ion 
Mss - 
GI ABSORP 3.E-84 3.  BE-04 

3.2E-83 
8/3/97 

CONAM 2.4E-04 
ST WALL 9.3E-04 
SI V U  1.9E-83 
UI WALL 6.6E-83 1.2E-03 

U I  WALL 7.4E-03 1. BE-03 

r.E.D.t. 1.0E-03 6.7E-84 

78/14/18 

69/12/19 

2.97 



50- Year Commi t t ed Dose Equ i vu 2 en t Factors - - rem/pC i In  take (Con t inued) 

EUROPIUM 

Inha Iat ion 
14% 

Ingest ion 
tuss - 
GI ABSORP 1.E-03 1. BE-03 

7.4E-03 

CONADS 4.8E-03 2. BE-03 

BREAST 8.1E-04* 

R YARROW 1.0E-03* 1.3E-03* 

LIVER 3.4E-03, 

SI WALL 6.2E-03 2.3E-03 

&I WALL 8.SE-03 3.6E-03 

LLI WALL 1.6E-02 5. 9E-03 

W I N D E R  2. BE-03 
I T  0.06 

2/3/95 

63/12/25 

26/13/61 

33/22/45 

38/36/34 

61/13/26 

82/12/26 

66/11/24 

E. E. 0. t. 3.2t-03* 2.6t-03r 

Inha lstion 
1% 

Ingest ion 
Cuss - 
01 ABSORP 1.0E-03 1. BE-03 

-03. 
:;%6 

QONADS 8.X-03 3: 2E-03 

BREAST 1.2E-03 

R MARROW 1. BE-03 

LIVER 3.7E-13 

ST WAU 2.1E-13 
36/11/63 

SI WAU 8.9E-13 3.7E-03 

UI WAU 1.4E-12 6.9E-08 

LLI WALL 2.6E-12 9.6E-03 

rnINW( 3.4E-13 
0.08 

84/12/24 

28/13/59 

36/19/46 

31/38/33 

63/12/26 

63/12/26 

66/11/23 

- . -  rr 
. . . .  . 

141k 
Ingest ion Inha I at ion 

CLASS D 1 Y 
GI ABSORP 1.0E-03 1. BE-03 
LUNGS . 1.4k-02 

1/2/97 

55/14/31 

29/29/42 

34/44/22 

31/39/30 

GONADS 2.1E-03 1.1E-03 

R MARROW 1.7E-03 

BONE SURF 5.9E-03 

LIVER 6.2E-03 

SI WALL 2.SE-03 
111 WALL 6.E-03 
UI WALL 1.3E-02 6.6E-03 

t. E. D. E. 1.8E-03 3.0t-03 
81/18/29 

1% - 
Ingest ion Inha I at ion 

U S  - 
GI ABSORP 1.0E-03 . 1. BE-03 

Gs 4.4t-02 

CONADS 8.9E-03 

R YARROW 1.8E-03 

BRWT 

LIVER 

SI WALL 8.SE-03 
UI WALL 1.3E-02 
UI WALL 2.4E-02 

RBUINDER 

3/4/93 
5.9E-03 

8. 9E-03 

6.9E-03 

3.8E-02 

48/17/35 

24/26/50 

18/18/04 

28/38/30 

1.3E-62 
66/12/33 
1.3E-62 
28/26/56 

' I T  . e . i e  - . . . .  . 1.4t-02 

2.98 



50-Year Committed Dose Equivalent Factors--rem/pCi I n t a k e  (Continued) 

Inha Iat ion 
14%1 

Ingest ion 
U S  v 
GI ABSORP 1.0E-03 1. BE-03 m - 
GONADS 4.4E-04 
R YARROW 1.4E-03 

BONE SW 

LIVER 

SI WAU 6.6E-M 
U I  V A U  1.3E-03 
U I  WAU 3.2E-03 

56/18/36 - . . . .  . 1. BE-03 

27/32/41 

29/39/32 
4.6503 

8.3E-93 

29/37/34 

1. BE-03 

1% (12H) 
Ingest ion Inha I at ion 

U S  - 
G I  &ORP 1.0E-03 1.0E-03 

2. BE-03 

ST IAU 1.3E-03 
SI WAU 2.7E-03 
U I  WAU 8.9E-03 

U I  IAU 1.2E-02 

0/6/96 

1.9E-183 

2.4E-03 
74/14/12 

74/14/12 
. . . .  . 8 .  I t -04 

Ingestion - h h a  I at i on 
U S  v 
GI ABSORP 1.0E-13 1. #E43 

1.6t-03 2.4E-01 

GONADS 7.0E-03r 

BREAST , 1.8E-03r 

R YARROW 3.7E-03r 

BONE SW 

KIDNEYS 

LIVER 1.3E-02r 

SI IN,L 7.4E-03 
U I  !ALL 1.2E-02 

U I  WALL 2.3E-02 
RBUINDER 3.0E-03 

26/33/42 
IT 0.08 0.12 

C.E.D.E. 6.2~-83t  2.7E-0lr 

18/23/69 

28/32/42 

24/32/44 

26/33/42 

26/33/42 

26/33/42 
l.BE*BBr 
26/33/42 

7.4E-82* 

1.1E-01, 

3.0E-Blr 

4.4E-01* 

2.4E-Blr 

1 .  BE-01 
28/32/42 

3.3E-01 

Inha Iat ion 
1% 

Ingest ion 
cuss -' 

G I  AkORP 1.0E-03 1. BE-03 
3.7t-03 

ST WAU 2.26-03 
SI WKL 4.4E-03 

U I  V U  1.2E-02 

UI: WAU 1.3E-02 

0/8/94 - 
7.8E-04 

2.2E-03 

2.3E-03 

. -  - 

741 1611 1 

741 1611 1 

74/16/11 . .  
. . . .  . - 7. BE-04 

Ingest ion Inha I at ion 
cuss - ._ _ _  
GI ABSORP 1.0E-03 1.0E-03 

2.1E-01 

CONADS 4.8E-03 4.8E-02 
11/16/74 

BREAST 

R Y A R R O W  

BONE SW 

KIDNEYS 

LIVER 

SI W U  
UI WAU 
U I  WAU 
W I N D E R  

3.4E-03* 

7.8E-03 

1.lE-02 

8.3E-03 
1.8E-02 
3.7E-02 

28/32/42 

24/32/44 

26/33/42 

26/33/42 

26/33/42 , 
26/33/42 

8.3E-02 

2.9E-01* 

8 .  9E-01 

1.4E-01 

1 : 3E.00 

1. BE-01 
26/32/43 rr 0.12 

t . t. D. t. 6.0t-03r 2.2E-Blr 

Inha tat ion 
1% 

Ingest ion 
cuss v 
01 ABSORP 1.0E-03 1. BE-03 

2. QE-01 

CONADS 6.2E-03 

R YARROW 4.1E-03r 

BONE SW 1.7E-02r 

LIVER 1.4E-02r 

SI !ALL 8.1E-03 
U I  WAU 2.8E-02 
U I  WAU 6.7E-02 
RDUINDER 

7/18/63 
4.4E-02 
27/32/41 
4.1E-Blr 
26/33/42 
1.9E*001 
26/33/42 
1 .8E*00* 
26/33/42 

1.8E-01 
24132144 

IT .0 .08  
t.t.D.E. Q.lt-03r 2.8E-0lr 

2.99 

000119 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inha Iat ion - Ingestion 

1. BE-03 
U S  
GI ABSORP 1.0E-03 m m  

2/3/96 

Inha Iat ion - Ingestion 

1. BE-03 
U S  
GI ABSORP 1.0E-03 m m  

2/3/96 
CONADS 3.BE-04 . 

6.2E-12 
26/33/42 

26/34/41 

26/34/41 

R YARROW 

BONE SURF 4.8E-03 6. BE41 

LIVER 1.6E-03 1.8E-01 

UI WALL 4.4E-03 
UI TALL 1.3E-02 - 3 .  BE-02 . . . .  . 

. Inhalation 
D W Y 

1. IE-13 

1% 
Ingest ion 

QASS 
01 ABSORP 1.1E-03 

QOW 4.4E-13 
SI W A L L  8.9E-13 
&I WALL 8.2E-12 

&I WALL 8.6E-02 91'6E32 
02/18/28 

8 7E-03 . . . .  . 1.1E-02 

1.4E-02 
61111128 

Ingest ion Inha lation 
D II- Y 

1. BE-13 
QASS 
01 ABSORP 1.0E-03 
m m  

8 .  QE-14 
72114114 

QONADS 4.4E-14 
SI W A L L  4.1E-13 

UI WALL 1.9E-02 3TbE-b3 
rrlu/is 

UI llu 1.E-12 4.4E-13 
14/13/13 - 1.0E-03 

- -. 
- 

Inha lation 
1% 

Ingestion 

1. #E-13 
Mss 
01 ABSORP 1.1E-03 

:;E/:: 
ST WALL 2.4E-03 
SI WALL 1.3E-03 
UI WALL 6.7E-04 - . . . .  . 8.4E-06 

.- . 

2.100 



6293 
. e  - 

50- Year Corn i t t ed Dose Equ i vu I en t Factors- - rem/pCi In  take (Con t inued) 

GADOLINIUM 

Ingestion Inha lit ion 

i r  IKL i ;7 i - i4  
3.2E-06 3.0t-06 

Inhalation 
' % d  

Ingestion 
CUSS - 
G I  ABSORP 3.0E-04 3.0E-04 3. BE-04 

k ~ ~ 6 7 ~ 8  &? 
36/15/50 

32/16/62 26/31/44 

32/18/52 

- 
C O W  3.3E-03 9 .  BE-03 

R MARROW 6.2E-02 1.4E-02 

BREAST 1.3E-02 

BONE SURF 2.6E-01 5.2E-02 

KIDNEYS 
32/18/52 31/41/28 
3.4E-02 
32/18/62 

32/18/62 28/36/38 
LIVER 1.8E-01 4.lE-02 

SI I U  4.lE-03 
UI IAU 1.2E-02 1.9E-02 

38/16/47 h IAU 3.4E-02 2. 0E-02 

W I N D E R  3. 6E-02 
62/11/37 

32/18/62 
I T  0.12 

. . . .  . -  3.8E-02 1.8t-02 

81 
BREAST 3. 

41 
R YARRm 7.4E-04 1. 

40 
KID)(EIS 1. 

30 
3. 
35 

LIVER 

BONE su% 4. 
34/17/49 

S I  W A L L  4.4E-03 9.3E-04 1.4E-03 

UI I&L 8.1E-03 1. BE-03 2.7E-03 

UI IAU 1.3E-02 2.1E-03 4.1E-03 

W I N D E R  1. 6E-03 
I T  0.M 

r ~ / r / i 4  8r1i212i 

85/5/10 88/12/20 

931314- 88/12/20 

- . . . .  . 1.2E-03 1.4E-03 

Inha Iation 
'%I 

Ingest ion 
Mss v 
+ . e * . . *  
01 ABSORP 3.OE-04 3.0E-04 3. BE-04 

32/18/62 26/33/42 
BONE SUE 4. lE40r  8.7E.03r 1.7E.03r 

32/18/62 26/33/42 
L I m  7.4E-01r 1.2E.03r 3.0&02* 

32/18/52 26/33/42 
P.E.D. E. 2. i ~ - e i r  3.3€*02* 8.4t*01* 

2.101 

000121 



6293 . 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

14Qa 
Ingest ion Inha I at ion 

CUSS GI ABSORP 3.8E-84 3.8E-84 3.8E-84 
mcs 1.6E-03 6.9E-83 

14/8/78 1/1/98 

66/9/28 61/12/27 

36/16/68 

34/18/68 33/29/38 

32/16/62 

33/16/61 

32/16/62 31/38/31 

GONADS 1.9E-83 6.9E-04 8.1E-84 

BREAST - 4. BE-04 

R YARROW 3.2E-83 1.0E-83 

BONE SURF 1. BE-02 

KIDNEYS 2.4E-83 

LIVER 8 .BE43 2. BE-83 

Inha lation 
15% 

Ingest ion 

3. BE-84 3. BE-84 
2.9t-82 

Mss 
GI ABSORP 3.8E-84 

1/1/98 

4.1E-82 1. @E-82 
32/16/62 28/34/40 

CONADS 7.4E-84 
R MARROW 
BONE SURF s . i ~ - e i  7 . 8 ~ - 8 2  . 

LIVER 

SI WALL 1.2E-83 
LLI WALL 3.7E-83 

32/18/52 27/36/37 

32/16/52 27/35/38 
9.6E-82 2.3E-82 

WALL 1.8E-82 
t.E.D.E. l . lE-03 2. l t -82 8.4t-83 

SI WAU 2.4E-83 
UI WALL 6.9E-83 1.6E-83 2.6E-83 169* 

Inha tat ion 
72/8/28 62/11/27 

Ingest ion 2.4E-83 6. SE-83 
QASS 

UI WALL 1.4E-82 

3. BE-04 3. BE-84 
90/4/6 64/18/26 
1.3E-03 GI ABSORP 3.8E-84 
32/16/62 mcs -03 4.lE-83 

WINDER 

I T  :/::98 8/4/96 

42/28/38 

0.06 - 2.3E-83 2. eE-03 R LUWMW 3.7E-94 . . . .  . 

Ingestion Inhalation 

3. BE-84 3. BE44 
1.8t-82 

CUSS 
GI ABSORP 3.8E-84 

O/l/99 

- 

KIDNEYS 4. aE-& 

161a LIVER 8. SE-04 

SI WALL 2.8E-83 4.4E-84 

UI WALL l.lE-82 1.7E-83 2.7E-83 

41/21/38 

48/21/39 

981218 

981218 72/13/15 
GONADS 4.4E-84 
R YARROW 

BONE SURF 

LIVER 
SI WAU 7.8504 
UI WALL 2.7E-03 

. .  

UI WALL 7.4E-83 3.7E-83 
68/9/36 - 7.9E-03 4.E-83 

1. SE-02 3. SE-83 

1.3E-01 2.9E-82 

3.6E-02 8.lE-83 

32/16/62 28/36/37 

32/16/62 29/39/32 

32116162 28/38/34 

Inha I a t  ion 
'520s 

Ingest ion 

3.8E-84 3.OE-84 
QASS 
01 ABSORP 3.8E-84 
KwIwlp 2.4E-Blr 3.7E-82, 9.6E*Bl* 

32/16/62 26/33/42 
BoNEsuIIF 3.0E48* 4.8E43r 1.2E43t 

32/16/62 26/33/42 LIVER 6.6E-81* 8. 9E*82* 2.2E+82* 
32/16/62 26/33/42 . . . .  1 . 6E-Blr 2.4E42* 6.1E*Bl* 

UI WALL 1.7E-82 2. BE-83 4.1E-83 

2:. E. D. E. 1.9E-83 6.4t-84 8.9E-04 
98/2/8 72/13/15 

2.102 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi I n t a k e  (Continued) 

TERBIUM 

147n 
Ingestion Inha I at ion 

QASS - 
01 ABSORP 3.0E-04- 3.8E-84 :;;;:: 
GONADS 3.4E-84 6.3E-86 

ST WALL 2.2E-83 
07./14/19 

SI WAU 2.2E-83 
UI IAU 2.3E-83 2.3E-I4 

UI WALL 1.1E-03 
18/16/14 

- . . . .  . 1. BE-04 

Inha lation 
14% 

Ingest ion 
Mss v 
GI ABSORP 3.BE-04 3. BE-84 

:;:;9p 
- 

GONADS 6.3E-04 
ST WALL 1.9E-03 
SI WALL 3.1E-03 
UI ILL 6.2E-83 
UI IALL 3.1E-83 - . . . .  . 6.7t-83 

Inhalation 
1% 

Ingestion 
QASS - 
01 ABSORP 3.OE-84 3. BE-04 

:;E/:: - 
CONADS 4.8E-04 
ST W A L L  2.0E-03 
SI WALL 3.6E-03 
UI V U  6.6E-83 4.8E-84 

UI W A L L  2.6E-83 
t.E.D.t. 9.7t-04 2.3E-84 

76/16/7 

-.  . 
- 2  . .  - .. .- . 

..*4 ; 
161, .- Inha I at ion 

QASS Ingest ion dY; - .=#- 01 ABSORP 3.8E-84 3.8E-04 1 .< 

;;:;i:3 :.a& i 
COW 1.0E-03 3.7E-04 

71/14/16 %%tlJ 
R W  3.7E-M 

ST WAU l.8E-N 
SI WALL 2.7E-03 

UI W A U  6.6E-83 

UI WAU 7.8E-83 

2. iE-04 
42/22/36 ' !<?p 9 

6.7E-04 ret!- 32 

1.4E-83 .SI  i.2 
71/14/16 

72/13/16 
1.7E-03 
72/13/16 

. . . .  . 6.6t-04 - 

Inhalation 
1% 

Ingest ion 
Mss - 
01 ABSORP 3.OE-84 3. BE-04 

:;",9i3 
- 

CONADS 8.9E-84 3. BE-04 

R MARROW 3.1E-84 
67/12/21 

BONE SUfF 

SI W U  1.4E-03 

. .  
37/28/36 

33/42/26 
4. BE-84 

1.6E-03 

07/12/21 
UI W A L L  3.7E-83 1.3E-83 

2. BE-83 UI WALL 7.8E-83 

. . . .  . 7. BE-84 

88/11/21 

68/11/21 - 

2.103 



50- Year Commi t t ed Dose Equ i vo I en t Factors -- rem/pC i I n  take (Con t inued) 

Inhalation 
1% 

Ingest ion 
D 1 Y 

3 .  BE-84 
ISJNGS 2.7E-83 

1/4/95 

78/13/17 

35/12/53 

43/18/39 

31/28/43 

U S  
GI ABSORP 3.0E-84 

GONADS 3.7E-83 1. BE-83 

2.8E-84 BREAST 

R MARRm 7.8E-84 4.1E-84 

5.9E-84 LIVER 

ST WALL 1.9E-03 7. BE-04 

SI WALL 6.2E-83 1.4E-83 

UI WALL Q.8E-03 2. BE-83 

UI W A L L  1.2E-02 3.1E-83 

RWIWDER 1.7E-03 
I T  0.08 

68/12/38 

78/13/17 

79/13/17 

71/13/16 

- 1.2E-83 

Inha I at ion 
1% - Ingestion 

3. BE-04 
Mss 
QI ABSORP 3.0E-04 
mris :;!E - 

7.4E-84 2: 8E-84 

3.lE-04 
661 11/24 

38/27/36 

66/11/24 

RYARRm 

SI WALL 1.1E-03 UI WALL 2.QE-03 1.1E-83 

UI W A L L  8.7E-03 2.6E-1-83 

- 8.7E-84 
00/10/24 

. . . .  . 

ow Ingestion Inhal at ion 

3. BE-04 
QASS 
a1 ABORP 8.0E-04 

( I O N A S  7.4E-04 

RYARWn 

LIVER 

SI WALL 8.6E-04 
UI WALL 2.1E-03 

08/11/29 

34/26/41 
3.OE-04 

'% (SH) 
Inha I at ion - Ingest ion 

U S  
GI ABSORP 3.8E-84 3. BE-04 

8.1E-84 
114195 

GONADS 2.lE-84 

ST WALL 3.8E-84 
SI WALL 7.0E-84 

9: sE:es 
83/12/25 

1.7E-84 

UI WALL 1.6E-83 3. SE-84 

UI WALL 1.9E-1-83 6.6E-04 

- 1.9t-04 

87/13/28 

08/13/19 

8 8 l l l / 2 l  
. . . .  . 

Inhalation 
1% - Ingest ion 

3.OE-04 
-82 

QONADS 6.9E-03 2.6E-03 

1.8E-03 
33/23/41 

RYARRm 

2. BE-03 
29/33/38 

LIVER 
SI WALL 7.4E-83 3. BE-03 

82/12/26 
UI WALL 1.6E-82 6.9E-03 

84/11/25 
UI WKL 2.QE-82 1.1E-02 

86/11/24 - 3.8t-03 

Mss 
QI ABORP 3.OE-04 

;;:;97 

83/12/26 

. . . .  . 

.- 
Ingestion Inha Iat ion 

Mss 
01 ABORP 3.0E-04 - 3.  BE-04 
mGS 

:1::0:3 
- 

1:6E-02* 
26/33/42 

BONE SlAIF 4.1E-04* 1.E-el* 
25/33/42 
2.8E-021 
26/33/42 

g . Bt-03r 

R W  

LIVER 

UI TAU, 3.7E-04 
UI WALL l.lE-03 
t .E.D.E. 1. BE-841 

6.2E-d 
29/36/38 

1.OE-03 
61/11/28 

UI WALL 6 .E-03  2.3E-fi3 
66/19/26 
8. BE-84 

2.104 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

Inha Iat ion 
1% 

Ingest ion 
QASS - 
GI ABSORP 3.0E-04 3. BE-0 

1. et-8 
12/16/ 

GONADS 3.4E-83 6.2E-0 
26/32/ 

BREAST 6.7E-0 
241321 

R MARROW 1. BE-03* 4.4E-0 
251331 

BONE SW 6.9E-03*. 2.3E.8 

KIDNEYS 

LIVER 

SI WALL 4.4E-03 

U I  WALL 3.0E-02 
UI W A L L  1.25-12 

RBUINDW 

I4 
7 
'72 
12 
42 
12 
44 
'I* 
42 
8* 

2 5 133 14 2 

26/33/42 
1. 8E401 
26/33/42 

1. 2E-01* 

1. BE-01 
24/33/43 

I T  0.12 
E.E.D.t. 4.0E-03e 2.6E-01* 

Inhalation 
1% 

Ingest ion 
CLASS v 
GI ABSORP 3.0E-04 3.0E-04 

UNCS 1. I t -01  
1/1/96 

GONADS 4.4E-03 
R MARROW 1. BE-82 

BONE SUE 9.3E-82 

LIVER 3.4E-02 

SI W A U  7.0E-83 
UI W A L L  2.2E-82 
U I  WALL 5.9E-02 2. BE-02 

. . . .  . -  2.2t-02 

29/36/35 

31/48/29 

28/38/34 

58/18/34 

1 6 1 n  
Ingest ion Inha I at ion 

CLASS v 
GI ABSORP 3.0E-04 3. BE-04 3 - 
BONE SURF 7 .  a ~ - e 3  

4015317 

66/10/26 

86/18/25 

U I  W A L L  1.2E-02 4.8E-03 

UI W A L L  3.2E-02 1.3E-02 

. . . .  . -  3.1E-03 

_ _ _ _  . _ _ _ ? _ _  ,. . . ,. _.. . . . ._.... . _. . . . . .. . I  . _ , _ _ . .  

2.105 

000125 



. .  
6293 

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

DYSPROSIUM 

1% 
Inha I at ion - Ingestion 

3. BE-04 
CLASS 
GI ABSORP 3.0E-04 
ma 
OONADS 8.7E-04 

R YARROW 1.7E-04 

ST *ALL 4.8E-04 
SI WALL 1.1E-03 

&I WALL 2.1E-03 4.  i ~ - e 4  
71/14/16 

78/13/17 
UI W A U  2.2E-03 6.2E-04 

RBUINMR 3.3E-04 
0.08 

2. BE-04 
I T  

t . E. D. E. ~ . B E - B ~  

1..4E-04 
71/14/16 
8.6E-05 
41/22/37 

2.4E-04 
72/14/14 

-. Ingestion Inha 1st ion 

3. BE-04 
-04 

CLASS 
01 ABSORP 3.0E-04 

caws L B E - ~  6: QE-06 
73/16/11 
1 .9E-06 
31/13/66 

BREAST 

R W O W  Q.2E-05 3.3E-06 
41/18/41 

ST W A L L  2.8E-04 8.3E-06 
68/14/30 

SI WALL 6.3E-04 1.1E-04 
74/16/11 

UI WALL 1.0E-03 1.7E-04 
741 16/11 

UI WALL 7.4E-04 1.3E-04 
76/16/10 

jRBUIllDBI 1.7E-04 rr 0.06 - 7. BE-06 . . . .  . 

lSQb 

GONADS 3.7E-04 
R Y A R R O W  3. BE-031 

BONE S U E  1.9E-022 

LIVER 2. BE-032 

SI WALL 4.8E-04 
UI WALL 1.3E-03 
UI W A L L  3.3E-03 

27/34/39 

28/38/34 

25/33/42 

- 2.1E-032 . . . .  . 

Inha I at ion '% - Ingest ion 
Mss 
01 AESORP 3.0E-04 3. BE-04 

j!F/:i 
ST WALL 1.SE-03 
SI WALL 1.7E-03 
U I  W A L L  2.1E-03 
U I  WALL 7.8E-04 - . . . .  . 1. l t -04 

Inha I at ion 
l"0r 

Ingest ion 
Mss 
01 ABSORP 3.0E-04 3. BE-04 

:;:;1:; 
- 

UI W A L L  2.2E-02 1.1E-02 
J 63/9/28 

UI WALL 8.1E-02 3. BE-02 
66/18/26 - . . . .  . 0.QE-03 

2.106 



50-Year Committed Dose Equivalent Factors--rem/pCi I n t a k e  (Continued 

HOLMIUM 

Inhalation 
1% 

Ingestion ass w 
QI ABSORP 3.0E-04 3.aE-a4 

GONADS 7.4E-06 1.2E-16 
:;E/: - 
71/16/16 

ST TAU 0.7E-04 
S I  TAU 4.4E-14 
UI TAU 3.7E-04 
UI TALL 2.2E-14 - . . . .  . 3.2t-16 

Inha 1st ion 
1% 

Ingastion 
CLASS -- - -- 
01 ABSORP .9.#E-M 3. #E-14 
mGs 1. et-04 

1/13/87 . .  
GONADS 6.6E-16 
PANCREAS 0.3E-16 
ST I A U  4 . 4 m  
SI TAU 5.7E-I) 
U I T A U  3.E-04 
UI T A U  7.4E-16 

- _ -  _ _  
' 

. . . .  . 1.9t-06 

Inhalation - 1% 
Inhalation Ingestion 

1% 
Ingest ion 

3. BE-04 - Gs 1.7E-06 

ass -Mss 
01 ABSORP 3.0E-04 3. #E-14 GI ABSORP 3.1E-14 

:;E; 0/19/8l 
GONADS 1.3E-06 1.7E-06 

PANCREAS 1.9E-06 
ST I A U  1.4E-04 
SI TAU 4.1E-06 

71/16/13 
ST TAU 9.2E-06 
SI IAU 1.9E-06 
C X D .  t. 6.7t-06 2.1E-06 

. . . .  . 3.7 t-06 Ingsrt ion Inhr lit ion 
1% 

UI WALL 4.1E-05 
UI T A U  2.3E-06 

QASS w 
G I  ABSORP 3.E-04 3. BE-04 

1.4t-04 . 
1/14/86 . .  

Inha Iat ion ST ILL 3.7E-04 
1% 

Ingest ion 
QASS - SI IAU 2.8E-04 
GI ABSORP 3.0E-04 3. BE-04 UI TAU. i.eE-04 - - . . . .  . ti:z 1.7t-06 

, .  
GONADS 1.3E-05 
PANCREAS 2.7E-06 
ST TAU 1.8E-04 
SI WALL 7.8E-06 Inaast ion Inha Irt ion 

1% 
-_  - - _ _  _ _  _. _ _ _  - 
UI TAU 4.8E-05 Mss - 
t. E. D. E. 2 3E-06 4.9t-06 GI ABSORP 3.0E-04 3 .  BE-04 

6.7E-06 
8/17/63 

ST IAU 2.7E-04 
SI WALL 1.0E-04 1 O l b  

Ingest ion Inha lit ion UI WALL 3.3E-06 
U S  C.t.D.E. 2.4E-06 8. BE-06 
01 ABSORP 3.0E-04 3. BE-04 

8.QE-85 
e /  11 /e9 

CONADS 2.3E-06 
ST WALL 1.6E-04 
SI WALL 2.0E-04 
UI TAU 2.SE-04 1. BE-06 

LLI TALL 8.9E-06 
t.E.D.E. 4.7E-06 1.2t-05 

76/19/6 

2.107 



6293 
50-Year ~ a m m  t ted  Dose Equivalent Fact 

Inha lation 
1% - Ingest ion 

M S S  
GI ARSORP 3.0E-04 3. BE-04 

:i;i2yL 
- 

OOW 7.8E-03 1. LE-01 

BREAST 1.6E-01 

R Y A R R O W  3.0E-03* 

26/32/42 

24/32/44 

26/33/42 
BONE SlJW 8.6E-03* 3.3E-00s 

26/33/42 
LIVER 7.4E-031 2.8E*00* 

26/33/42 
PANCREAS 1.1E-02* 4.1E-001 

6.9E-01* 

25/33/42 
SI WALL 8.9E-03 
&I WALL 1.9E-02 
UI WALL 4.1E-02 
W I N D E R  6.6E-61 

6.1 
26/33/42 

7 8E-031 7.2E-01* 
w 

. . . .  . 

Inha I at ion 
1% 

Ingest ion 
CUSS - __ .- - 
GI ABSORP 3.0E-04 3. BE-04 

. .  
SI WALL 6.7E-03 
UI WALL 2.BE-02 8.1E-03 

UI WALL 6.6E-02 1. SE-02 

. . . .  . - 2.8E-03 

71/12/17 

71/12/17 

Inha Iat ion 
'%o 

Ingest ion 
QASS D W Y .  
01 M O W  8.OE-04 3. BE-04 

:;:;; 
(IONADS . 1.2E-04 
ST IKL 0.8E-M 
SI WALL 1.3E-03 
UI: WALL 1.8E-03 1.6E-M 

76/18/6 
L U  WALL 8.1E-04 
t .E.D.t .  3.2E-04 8.6E-06 

.- take (Cont inu 

2.108 



6293 
50- Year Corn i t t ed Dose Equ i vu 1 en t Factors- - rem/pC i In take  (Con t inued) 

ERBIUM 

GONAB 3.0E-04 

R YAWnn 8.6E-06 
ST WALL 6.9E-04 

SI WALL 1.0E-03 

UI WALL 1.6E-03 

UI WALL 7.4E-04 

REMAINDER 1 .9E-04 

l 6 l G  
Ingestion Inha I at ion 

cuss - 
ma - 4  

3.3E-06 
71/21/9 

8.6E-06 
68/17/23 
1.1E-04 
73/19/8 
1.7E-04 
74/10/8 
7.8E-06 
74/28/0 

GI AESORP 3.0E-04 3. BE-04 

:;:79: 

WT 0.08 - . . . .  . 7.9E-06 

Inha Iat ion 
1% 

Ingest ion 
CUSS - 
GI ABSORP 3.0E-04 3. BE-04 

;;:;9: 
- 

GONADS 7.0E-06 1.4E-06 

R NARROW 3.1E-06 1.3E-06 
73/18/11 

44/22/34 
ST WAU 7.4E-86 
SI WALL 1.7E-04 

UI WAU 3.7E-04 

UI WAU 3.6E-04 

3.4E-06 
.74/16/11 
7. BE-06 
74/16/11 
0.7E-06 
741161 11 - 2.7t-05 . . . .  . 

Inhalation. 
1aG 

Ingest ion 
CUSS - 
LUNGS 1.0E-82 
GI ABSORP 3.0E-84 3. BE-04 . 

8/1/99 
BONE SUR 0.7E-03 

U I  IAU 0.3E-03 2.5E-03 

U I  !ALL 1.7E-02 7.8E-03 

3916318 

04/18/26 

Inha Iat ion 
1nG 

Ingasti on 
Mss - 
GI AESORP 3.0E-04 3. BE-04 

-03* 
:;&3 

- -  
GUNADS 3.4E-040 
ST V U  1.9E-03 . -  

74/16/18 - -  -*-? 

74/16/10 
UI W U  8.1E-03 1.3E-03 

76/18/9 
E.E.D.E. 1.4t-032 6.0E-04* 

SI W U  3.6E-03 6 . 6 5 0 4 "  - --. &A. 

UI W U  8.9E-03 1.4E-03 

Inhalation 
'7% 

Ingest ion 
CUSS - 
GI ABSORP 3.0E-84 3. BE-04 

1.7E-82 
8/1/99 

GONADS 1.9E-03 
UI WAU 1.4E-02 

U I  WAU 4.1E-02 

8 . 3 6 0 3  
63/18/27 
1.8E-02 
85/18/25 - . . . .  . 3.5t-83 

041 18/20 
4 2.8 -83 

2.109 



'6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

THULIUM 

18%. 
Ingest ion Inha 1st ion 

Mss w 
GI ABSORP 3.0E-04 3. BE-04 

1. 6t-04 
0/18/82 

GONADS 2.3E-05 
ST WALL 7.4E-04 
SI WALL 2.3E-04 
UI WALL 1.0E-04 
. . . .  7. 0k-05 1. 8k-06 

Inha I at ion 
1%. 

Ingest ion 
C U S S  w 
Gi AkORP 3. BE-04 3. BE-04 

GONADS 1.3E-03 

R YARRm 3.1E-04 

ST WALL 1.3E-03 

SI WALL 2.8E-03 

U I  WALL 5.2E43 

U I  WALL 3.7E-03 

W I N D E R  7.0E-04 
I T  0.06 

t.E.D. E. 1.2E-03 3.6E-04 

2: 3E-04 
71/18/11 
1. IE-04 
48/22/30 
3.6-04 

4.8E-04 
73/16/11 
8 .  SE-04 
731 1811 1 
8.3E-04 
74/16/10 

68/15/29 

Inha I a t  ion 
1% 

Ingest ion 
U S  w 
01 ABSORP 3.0E-04 3. BE-04 

1.3t-02 
1/1/QQ 

(WNADS ' 7.8E-14 
BONE SUW 7. BE-13 

3915219 

84/10/20 
UI WALL 8.6E-03 ' 3.5E-03 

LU W A U  2.3E-02 9.3E-03 
84/16/26 - . . . .  . 2. BE-03 

Ingest ion Inha lation 
CUSS w 
mcs 1.4E-01 
GI ABSORP 3.0E-04 3. BE-04 

R YARROW 

UI WALL 2.1E-02 
U I  WALL 8.3E-02 

0/0/100 
3.4E-02 
29/39/32 

3. BE-02 
65/9/36 

. . . .  . 2.3E-02 - 

17%. 
Ingest ion Inha I at ion 

Mss - 
GI ABSORP 3.0E-04 3. BE-04 ' 

:;;79:2 
- 

R YARROW 1.4E-02* 
28/34/40 
1.7E-01 BONE S W  
26/34/40 

UI WALL 1.8E-03 
UI WALL 4.8E-03 . . . .  . - 8. BE-031 

172~. 
Ingest ion Inhalation 

CUSS - 
GI ABSORP 3.0E-04 3.0E-04 
mcs l .9t-02 

UI WALL 2.9E-02 

UI WALL 7.0E-02 

8/2/96 
1 .0€-02 
88/11/21 
2.4E-02 
88/11/21 - . . . .  . 4.3E-03 

Inha lation 
I?. 

Ingestion 
Mss - 
GI AESORP 3.0E-04 3. BE-04 

2. E-03 

GONADS 3.8E-04 
ST WALL 1.5E-03 
SI WALL 2.9E-03 

UI WALL 7.4E-03 

UI WALL 7.0E-03 

8/7/93 

4. BE-04 

1.2E-03 

1.2E-03 

74/18/10 

76/16/10 

76/16/10 
. . . .  . -  4.3t-04 

2.110 



B293 

SO- Year Corn i t t ed Dose Equ i va 1 en t Factors- - rem/pCi I n  take  (Con t inued) 

'7%. 
Inhilition - Ingestion 

aAss 
01 ABSORP 3.OE-04 3.OE-04 

ST WALL 7.G-84 
SI WAU 1.E-84- 

;;E; - 

- . . . .  . 2.0&06 

:c . .' . 

. 

2.111 

000131 



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

YTTERBIUM 

1 6 2 n  
Ingest ion Inhalation 

CUSS w 
CURGS 1.4t-04 1.6E-04 
GI ABSORP 3.0E-04 3. BE-04 3. BE-04 

0/l6/86 8/22/78 
GONADS 3.1E-06 
ST WALL 6.2E-04 
SI WAU. 3.lE-04 
UI WALL 1.6E-04 
W I N D E R  6.2E-06 

~ E . D . E .  ~ .BE-BS 1.7t-06 1.8E-05 
I T  B.08 

1% 
Ingest ion Inhs Iat ion 

Mss w 
KINGS 7.4t-03 7.8E-03 
GI ABSORP 3.0E-04 3. BE-04 3 .BE-04 

1/1/98 0/2/98 

66/11/23 64/17/19 

41/21/38 41/12/47 

66/18/25 62/17/21 

06/18/24 63/17/20 

88/11/21 86/18/17 

GONADS 4.4E-03 1.9E-03 2.1E-03 

R YARROW 9. BE-04 7.6E-04 

SI WALL 4.8E-03 2.3E-03 2. BE-03 

UI WALL 1.2E-02 6.2E-03 6.9E-03 / 

UI WALL 2.7E-02 1. BE-02 1.2E-02 

. . . .  . - 2. St-03 2.8E-03 

1 6 7 n  
Ingestion . Inhalst ion 

Mss - 
a1 ABSORP 3.0E-04 3 .  BE-04 3. BE-04 

Gs 4. -0 -0 
01!:/8; &%8: . .  . .  

GONADS 4.8E-06 
ST WALL 1.6E-04 
SI WALL 4.1E-06 
UI WALL 2.7E-06 
UI WALL a.3~-86 1.2E-06 1.4E-06 

. . . .  . - 8.k-06 7.0t-08 
64/10/26 63/17/20 

169, 
Ingest ion Inha Iat ion 

C U S S  D 1 Y 
GI ABSORP 3.0E-04 3. BE-04 3. BE-04 
LUNGS 3.4E-02 5.2E-02 

GONADS 1.8E-03 
R YARROW 

BONE SURF 

SI WAU . 3.0E-03 
UI WALL 1.0E-02 
UI WALL 2.6E-02 

0/0/100 0/0/100 

38/36/34 

34/46/21 

3.7E-03 

2.7E-02 

1.2E-02 1.3E-02 
88/9/31 81/17/22 

. . . .  8t-03 6.1E-03 7. BE-03 

Inha 1st ion 
'7% 

Ingest ion 
Mss - 
GI ABSORP 3.0E-04 3.0E-04 3.0E-04 

0;:;9: :;e2;9F 
- 

BONE S W  2.9E-03 

UI WALL 7.4E-03 2.7E-03 3.1E-03 

UI WALL 1.9E-02 7.0E-03 8.1E-03 

. . . .  6E-03 1.6E-03 1. St-03 

4116514 

07/18/23 04/18/10 

87/18/23 64/18/10 

Inhalation 
1% 

Ingest ion 
U S  - 
GI ABSORP 3.0E-04 3. BE-04 3. BE-04 

8.6E-04 9.3k-04 

ST WAU 1.4E-03 
SI WAU 1.4E-03 
UI WALL 1.6E-03 

0/10/90 8/18/84 

U I  WALL 7.4E-84 - . . . .  . 1.E-04 1.1E-04 

Inha lit ion 
1% 

Ingest ion 
Mss w 
GI ABSORP 3.0E-04 3 .BE-04 3. BE-04 

:)::I:; :;E/!; - - 
ST WALL 1.8E-03 
SI WALL 2.3E-03 
UI WALL 2.0E-03 
UI WALL 4.4E-04 - . . . .  . 1.2E-04 1.4E-04- 

2.112 



6293 
.5O-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

LETETIUM 

Inhi lit ion 
1% 

Ingestion 
cLA!x v -- -- 

' GI ABSORP 3.0E-04 3. BE-04 3.0E-04 
NCS 

COW 2.3E-03 

R YARROW 6.6E-04 6.- . 

BONE SUW 

ST WALL 1.lE-03 
SI WALL 3.2E-03 1.8E-83 1.E-03 

&I WALL 8.3E-03 2. BE-03 2.4E-03 

UI WALL 1.0E-02 3.3E-03 3.7E-03 

REMINDS 1.1E-03 
0.08 

t . E. D. t. 2.0t-03 

88/12/a 86/19/16 

ss/a/as . 
2. BE-83 
36/46/21 -. 

88/12/20 84/19/17 

- 88/12/20 86/19/18 

69/11/28 86/19/18 

1. i t -e3  i .2t-03 
I T  

Inhila 
17% 

Ingest ion 
CLASS - 
GI ABSORP 3.0E-04 3.0E- 

;;&l 
1.9E- 
87/11 
6.6E- 

8.9E- 
41/20 
1.2E- 
4619) 
2.4E- 
88/13 
4.4E- 
88/11 
7.4E- 
69/11 

33/11 

GONADS 6.6E-03 

BREAST 

R YMUun 1.2E-03 

ST WALL 

SI WALL 7.0E-03 

UI V U  1.4E-02 

UI VALL 2.2E-02 

RWINDER 2.6E-03 
UT 0.08 

t . E.D.E. 4.3t-03 2.3E-03 2. St-03 

,ion 
Y 
14 3.0E-04 
13 6.9E-03 
I 1/4/96 
13 2.2E-03 
'21 63/19/18 
I4 6.6E-04 
'66 32/11/67 
14 7.4E-04 
'39 41/13/48 
13 1.3E-03 
16 44/14/42 
13 2.8E-03 

13 6.2E-03 
'21 83/19/18 
13 8.6E-03 

'22 84/18/18 

120 8s/ ig / ie  

Inhi 1st ion 
1% 

Ingest ion w 

CONADS 2.7E-03 
62/12/28 81/17/22 
1.2E-03 
36/39/36 ' . . 
6.E-83- ' . 
38/68/12 

63/18/17 82/17/21 

85/18/26 83/17/20 

RYARPOl  
BONE-suRF'- 

SI V U  3.6E-03 
UI WALL 8.9E-83 3. BE-03 4.1E-03 

LLI WALL 2.0E-82 8.1E-03 8.9E-03 

. . . .  . - 2.8E-03 2. BE-03 

172 ,  
I 

Inha Irt ion ' Ingest ion 
U S  - 
GI ABSORP 3.0E-04 3.0E-04 3.0E-04 

1.6E-02 1 .7E-02 

GONADS 8.3E-03 

R YARROV 

SI W A L L  7.8E-03 

UI V U  1.8E-02 

1/1/96 0/1/99 

82/12/28 61/17/22 

36/28/39 

82/11/27 68/17/23 

84l lBl28 81117122 

2.7E-03 2. BE-03 

2. BE-03 

3.3E-03 3.  BE-03 

8.7E-03 7.4E-03 

UI WAU 3.3E-02 1.3E-02 1. SE-02 

. . . .  . - 4.2E-03 4.4E-83 
86/18/26 83/17/20 

Inha lation 
1% 

Ingest ion 
CLASS - 
Isma 2.7t-02 1.8E-01* 

CONAOS 7. BE-04 

GI ABSORP 3.0E-04 3. BE-04 3 .  BE-04 

1/2/97 0/0/100 

R YARROW 

BONE SullF 

SI WALL 1.1E-03 
U I  V U  3.3E-03 

. .  - .  

2.2E-021 

1.7E-01* 
28/34/40 

28/36/39 

U I  WALL 8.6E-03 
C.E.D.E. 9.7E-04 1.1E-02t 1.9t-02* 

2.113 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

'74% 
Ingest ion Inhalation 

U S  
GI ABSORP 3.8E-04 3.e~-e4 3.e~-e4 
[IINCS .s. 6~-e2 1 .gt-oir 

. e/e/iee e/e/iee 

Ingest ion Inhalation 
U S  
GI ABSORP 3.8E-04 3.e~-e4 3.e~-e4 
[IINCS .s. 6~-e2 1 .gt-oir 

. e/e/iee e/e/iee 
R YARROW 1.9~-e2r 

BONE SURF 2.e~-eir 
28/37/35 

UI WALL 7.8~-e3 
UI IAU 2.3~-e2 1.1E-e2 

5 5 19 / 3 6 

27/38/37 

. . . .  . - 1.6E-02r 2.3E-0Z 

Inha I at ion - 
- .8E-fi 

Ingestion 
Mss 

mGs 
QI ABSORP 3.8E-04 3. ~ ~ - 0 4  3. ~ ~ - 0 4  

J2jZ2 :/ellee 
Inha I at ion - 

- .8E-fi 

Ingestion 
Mss 

mGs 
QI ABSORP 3.8E-04 3. ~ ~ - 0 4  3. ~ ~ - 0 4  

J2jZ2 :/ellee 
GONADS 6.3E-04 
R YARROW 

BONE w 
SI WAU 1.1E-03 

. .  

4.4E-02* 
25/34/41 
4.1E-Blr 
28/34/48 

UI IAU s.sE-~~ 
UI WAU Q.3E-03 . . . .  . - 2.1E-02r 3.2t-82r 

'7% - 
Ingest ion Inha Irt ion 

Mss - 
QI ABSORP 3.e~-e4 3. e~-e4 3. ~ ~ - 8 4  

- 
Ingest ion Inha Irt ion 

Mss - 
QI ABSORP 3.e~-e4 3. e~-e4 3. ~ ~ - 8 4  

ST WAU 1.7E-e3 
. SI WAU 2.4~-e3 

UI WALL 4.1~-e3 4. IE-U s . ~ E - B ~  
76/18/8 87/20/5 

Ingest ion Inha I at ion 
U S  w 

3.e~-e4 3.e~-e4 GI ABSORP i.e~-e4 
LUNGS i.7~-ei 5.2~-ei* 

e/i/os e/e/iee 
GONADS 4.8E-e3 
R Y A R R O W  4.8E-02r 

27/35/30 
BONE SURF 4.4~-e1* 

28/38/34 

UI WALL 2.3~-e2 
UI WAU 8.3~-e2 3.3~-e2 

s3/ie/37 

SI WAU 7.4E-e3 

. . . .  . - 4.i~-e2* 6.2~-02* 

Ingest ion Inha Iat ion cuss - 
GI ARSORP ~.BE-BJ 3. e~-e4 3. e~-e4 

1.1E-82 1.2t-02 
e/i/99 e/i/99 

re/sr/s 
UI TAU 8.QE-03 3.4~-03 4.1~-e3 

8s/ie/2s 64/17/19 
UI WALL 2.4~-e2 9 .3~-03 1. e~-e2 

BONESURF 8.76-03 

Inha I at ion 
'7% 

Ingest ion cuss - 
GI ABSORP 3.e~-e4 3.  BE-^ 3. e~-e4 

ST WAU i.e~-e3 
SI WALL 3.2E-04 
UI WAU i.i~-e4 . . . .  . - ~.BE-BS 2.9~-es 

UI WALL 2.3E-03 . . . .  . - 2. BE-04 2.2E-84 

179, - 
Ingest ion \ Inhr lot ion 

QASS 
QI ABSORP ~.IE-B~ 3.0E-84 3.0E-84 

Gs +e . 
QNADS 2.s~-e3 
R YARROW 3.1~-e3* 

BONE SUW 2.7E-02* 

UI W A L L  2.1E-82 
UI WAU s.~E-B~ 
C.E.D. t. 8.6t-03* 4.4~-ei* 8.3t-fi 

1. eE+ee* 4.4~-ei* 
25/33/42 6/2/92 
l.lE*Bl* 4.4E*08* 
26/33/42 8/2/92 

Ingest ion Inhalation 
Mss w 
01 ABSORP 3.OE-04 3.0~-04 3.e~-e4 

3.4~04 3.7~-04 

ST WAU i.4~-e3 
SI WALL 4.8E-e4 
UI WAU L.SE-BI - . . . .  . i.i~-es 4.4t-e5 

2.114 

000134 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Ingest ion Inha l i t  ion 
Mss - -  
GI ABSORP 3.#E-84 3 .  BE44 3.  #E-84 

1.7E-83 1.9E-eb 

ST IAU 1.x-a  
SI IAU 2.E-13 

UI WALL 6.6E-83 

UI IAU 3.6E-13 

8/8/92 ' #/l4/00 

2.115 

000135 



6293 
50-Year Conunitted Dose Equivalent Factors--rem/pCi Intake (Continued) 

HAFNIUM 

CUSS 
GI ABSORP 
[IUNCS 

CONADS 

BREAST 

R WRROI 

BONE SW 

171w 
Ingest ion Inha I at ion v 

2.8E-83 2. BE-83 2. BE-83 
1.3t-83 3. l t -83 
7/6/80 1/3/98 

2.2E-83 6.3E-84 8.6E-84 
69/9/22 68/13/21 
3.3E-84 2. SE-84 
48/14/48 33/14/63 
8.6E-84 4.1E-84 
48/16/44 41/22/37 
2.7E-83 
38/19/43 
4.E-84 
65/18/36 

74/8/18 68/13/21 

86/6/18 87/12/21 

881617 69/12/19 

3.E-83 7.4E-84 1.E-83 

7.8E-03 1.3E-83 2.3E-83 

1.2E-82 2.E-83 4.1E-83 

ST IU 

SI IAU 

UI 'IU 

UI 'IU 

WINDER 4.4E-84 

'IT 8.08 
34/16/61 

- . . . .  . 8.k-84 1.1E-83 

cuss 
172w 

Ingest ion Inhelrt ion 
D . 1  Y 

GI ABSORP 2.E-83 2.8E-83 2. BE-83 

:;:;9? 
- 

GONADS 2.1E-03 7. BE-82 2. BE-82 

R Wwm 3.6E-83* 7.0E-81* 1.8E-01t 
32/16/62 28/31/43 

32/18/62 26/33/42 
BONE SUW 2.3E-02* 6.8E*881 1.3E*88* 

32/18/62 26/34/40 
UI ' I L L  1.0E-82 
UI ' I L L  3.1E-02 
n . D . t .  4 . l t - 0 3 ~  2.7E-01* 9.lt-82* 

CUSS 
Inhalation 

D I Y 

1% 
Ingest ion 

GI ABSORP 2.8E-03 2.8E-83 2.8E-83 
8.3t-84 1.3t-83 

GONADS 9.8E-84 2.2E-84 2.8E-84 

B R W T  1. BE-84 

R MARROW 3.0E-04* 4. 4E-84* 2.1E-84* 

BONE SURF 2. SE-BBt 6.9E-84* 

ST IAU 6.9E-84 . 1.8E-84 

SI 'IAU 1.8E-83 3.3E-84 4.4E-84 

UI 'IAU 3.7E-83 6.3E-84 1. BE-83 

UI IAU 6.6E-83 8.9E-84 1. SE-83 

W I N D E R  1. SE-04 

'IT 8.08 

6/4/91 1/4/95 

77/8/15 78/14/18 

43/14/43 

41/18/43 41/24/35 

35/18/47 33/48/27 

84/9/27 

03/8/11 89/14/17 

91/4/6 71/13/18 

921414 71/13/16 

68/11/23 

t . E. D. t. 9.6E-84* 4.8E-84t 4.4t-04* 

' 17% 

CUSS - Ingest ion Inhalation 

GI ABSORP 2.8E-83 2.8E-83 2. BE-83 
2.7E-03 2.4E-82 
23/12/06 1/1/90 

41/14/46 47/18/36 
2. BE-03 

CONADS 1.8E-83 2.8E-03 1.3E-03 

B R W T  
32/16/52 
1.6E-02 4.4E-83 RYARROI 

BONE SUF 6.2E-02 1.1E-82 

SI IALl 2.1E-03 
UI 'IU 6.2E-03 
LLI IALl 1.2E-02 4.lE-83 B.3E-83 

- 4.0E-03 4.6E-03 

32/16/52 27/32/41 

32/16/52 38/39/31 

63/10/27 66/11/34 

2.116 



50- Year Comi t t ed Dose Equ i vu I en t Factors - - rem/pCi Intake (Con t inued) 

Inha I at ion 
1% 

Ingest ion 
CLASS - 
CrAkORP 2.0E-03 2.0i-03 2. BE-03 

4.4t-04 4.8E-04 
2/8/90 0/16/8S 

. GONADS 1.3E-04 2. BE-06 

ST WALL 1.7E-03 2.2E-04 
82/13/6 

931215 

981311 
SI WALL 1.0E-03 1.4E-04 

U I  W A L L  7.0E-04 9.6E-06 

RBUINDER 2. BE-04 
94/4/2 

WT 0.06 - . . . .  . 8.7E-06 6.8t-06 

17% .- 

Ingest ion Inha tat ion 
CUSS - 
GI ABSORP 2.0E-03 ' 2. BE-03 2. BE-03 

Gs 4.1E-01 ._ 

i e / i 3 / n  
GONADS 1.3E-02 5.9E-01 1.6E-01 

32/16/62 26/32/42 
BREAST 4.1E-03 
R MARROW 2.7E-02r 5 .  9E*001 l.SE*BB* 

32/16/52 25/33/42 
BONE S W  1.6E-Blr 3 . 7 E m  9.  6E*00r 

32/16/52 25/33/42 
SI WAU 1.5E-02 
&I WALL 3.4E-02 
U I  VALL 8.1E-02 
t . t . D . t .  2.0E-02r 2.0t*00* 6.6E-Blr 

Inhalation 
1% 

Ingest ion 
CUSS v 
GI ABSORP 2.0E-03 2. BE-03 2.0E-03 z/: :;!FG2 - 
GONADS 4.1E-03 2.8E-03 

47/13/40 

32/16/52 31/34/36 

32/16/52 35/46/19 

R NARROV 2. BE-02 4.8E-03 

BONE SURF 1.SE-01 2.8E-02 

SI VALL 5.9E-03 
U I  V U  1.7E-02 
U I  V A U  4.lE-02 8.9E-03 1.9E-02 

. . . .  . -  8.  BE-83 8.3E-83 
80/8/14 80/10/30 

Inha Iat ion 
1% 

Ingest ion 
Mss -* 

GI ABSORP 2.0E-03 2. BE-03 2. BE-03 
D xi:;,? !;&? - 

GONADS 6.3E-04 1.3E-04 9.2E-06 

5. 9E-06 BREAST 

RYAWMl 1.lE-04 

BONE sua 2.8E-04 

ST WALL 1.0E-03 2.1E-04 1.7E-04 

SI WALL 1.9E-03 3.E-04 2. BE-04 

UI WALL 3.4E-03 6.2E-04 4.4E-04 

U I  WALL 2.2E-03 3.E-04 2.9E-04 

RBUINDER 3.4E-04 
I T  0.06 

04/8/8 71/28/9 

48/14/38 

63/17/30 

49/24/27 

~ - -  ..- - 

80/8/14 61/17/22 i; 

921414 73ll0/9 . .  ... 

961312 7411719 

931413 74/18/6 

. . . .  . 2.2E-04 2 et-04 - 

18lW 
Ingest ion Inha lation 

CLASS - 
GI ABSORP 2.0E-03 2.0E-03 2.0E-03 
LUNW 

:;;:9:2 
- 

GONADS 2.4E-03 
R UARROI 3.0E-02 6.7E-03 

BONE Sva 3.0E-01 6.9E-02 

SI V U  4.4E-03 
UI V U  1.8E-02 
U I  V U  4.1E-02 2. BE42 

F.t.D.t. 4.3t-03 1.3t-02 1.1E-02 

32/16/62 31/38/31 

32/16/62 33/44/23 

68/18/32 

Inha Iat ion 
1% 

Ingest ion 
CUSS - 
LUNGS 2.3E-04 2.8E-04 

2/8/90 8/13/81 

761 131 11 

48/17/43 

35/17/48 

931216 

95/3/2 

931413 

GI ABSORP 2.0E-03 2.0E-03 2. BE-03 

CONADS 6.7E-06 1. BE-06 

R MARROV 3.5E-06 

BONE S W  2 . 6 0 4  

ST W A U  8.SE-04 1.lE-04 

SI VALL 5.9E-04 7. 8E-06 

U I  WALL 4.4E-04 6.  QE-06 

LLI W A L L  1.0E-04 
RBUINDER 8.6E-06 

I T  0.06 
. . . .  . 6.7t-05 3.4E-06 - 

2.117 

000137 



6293 

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

... 
Inha Iation v Ingestion 

CUSS 
GI ABSORP 2.0E-03 2. BE-03 2. BE-03 

R MARROW 3.1E-02* 7.4E401 1 . 9 E 4 1  
3.3E-03 

32/18/62 26/33/42 
BONE !3JE 2.7E-01* 8.3E*01* 1 .8E4 l t  

32/18/62 26/33/42 
UI WALL 2.1E-02 
t. E. D. E. 1.4E-02r 2.8E*00* 7.1E-Blr 

Inhs 1st ion 
1% - Ingestion 

CUSS 
GI ABSORP 2.0E-03 2. BE-03 2. BE-03 
mcs 4.4 -04 -04 

1/7;92 :;::/90 
GONADS 6.7E-06 
R YARROW 6. BE-06 

BONE SUF 4.8E-04 

ST WALL 1.4E-03 1.8E-04 

SI W A L L  l.0E-03 1. 3E-04 

&I WALL 8.6E-04 1.2E-04 

39/18/43 

34/17/49 

96/2/3 

96/3/2 

941313 
UI WALL 6.3E-04 i .0604 1 .9~-04 

. . . .  . 1.1E-04 9.E-06 
921613 68/11/23 ' - 

Inhr lot ion 
1% - Ingest ion 

Mss 
GI ABSORP 2.0E-03 2. BE-03 2. BE-03 
mcs ;;:;;:3 :;:;9: - 
GONADS 8.6E-04 2.1E-04 1.9E-04 

R Y A R R m  3.4E-04 
n / i o / i s  70/18/12 

48/21/31 
ST W A I L  2.2E-I 
SI WALL . 4.8E-.(3 7.8504 8 . 6 0 4  

uf WALL 1-.2E-02 1. QE-83 2.2503 
_..-. - 921414 73/16/11 

. - - -  - 961312 74/16/11 

90/3/l 76/16/10 
UT WALL L2E-02 1. 9E-03 2.2E-83 

- . . . .  . 8 .  SE-04 7. 9E-M 

2.118 



6295 - - 
50- Year Comi t ted Dose Equ i va 1 ent Factors-- rem/&i I n  take (Con t inued) 

TANTALUM 

'% 
Ingest ion Inha I at ion 

Mss - 
GI ABSORP 1.0E-03 1.0E-03 1.0E-03 

WNADS 4.8E-05 
ST IAU 1.3E-03 
SI IAU 6.9E-04 
U I I A U  3.1504 . . . .  . - 4.0t-06 4.9E-06- 

Inha lit ion 
' 9 8  

Ingest ion 
CLASS v 
GI ABSORP 1.0E-03 1.0E-03 1. BE-03 

1.4E-03 1.k-03 

GONADS 3 .BE44 

ST WALL 1.6E-03 
SI WALL 2.4E-03 

UI WALL 4.lE-03 

UI WALL 2.8E-03 
73/16/12 66/24/10 
2.6t-04 2.9E-04 

Inh8 I at ion 
'7%8 

Ingest ion 
CLASS v 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

:;E/: :;E/:: - - 
GONADS 6.6E-06 
ST IAU 1.2E-03 
SI WALL 8.9E-04 

UI WALL 1.6E-04 
UI IAU B . ~ E - B ~  

- . . . .  . 6. 3E-06 6 .  BE-06 

Inhalit ion 
1% 

Ingest ion 
Mss -. 

1.0E-03 1.0E-03 . 
.2 - GI ABSORP l.OE-03 

:;&? &? 
GONADS 9.3E-04 2. BE-04 2.2E-04 

r o / i r / i 3  66/23/11. .. RYAWIOl 2.E-04 1.2E-04 
38/21/39 

64/16/31 68/28/30' 
ST IAU 8.1E-04 2.2E-04 2.6E-04-: 

SI IKL 1.9E-03 4.1E-04 4.4E-04 - i 
71/16/13 00/23/11-" 

UI IAU 3.x-03 

UI IKL 3.4E-03 

RBUINDER 4.E-04 
I T  0.06 

E.t.D.t.  8.0E-04 3. l t -04 3.4E-04 

. .  . .  

Inha I at ion 
17% 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-03 1. BE-03 1.0E-03 

1.3E-03 1.3t-03 

GONADS 1.4E-03 2.7E-04 3.0E-04 

BREAST 1.1E-04 

i / r / 92  i / i i / e a  

71/18/11 66/24/10 

32/18/60 

48/28/48 

66/16/30 62/22/26 

R YAWwl 3.SE-04 1.4E-04 

3 . 4 ~ - ~ 4  - 3 . r ~ - ~ 4  

SI IAU 3.2E-03 S.LE-M O.~E-BI 
r i / i r / i 2  66/24/18 

r3 /16 / i i  6r/24/9 

r4/18/ia 8 r / x / 8  

ST ILL 1.4E-03 

UI IAU 6.SE-03 9. BE-04 1.1E-03 

UI WALL 4.4E-03 7.4E-04 8.9E-04 

RBUINMR 8.1E-04 
I T  8 86 

. . . .  . -  4.1E-04 4.2E-04 

Ingestion Inha Iation 
CLASS v 
GI ABSORP 1. BE-03 1. BE-03 1. BE-03 

NCS 9.BE-04 1.0t-03 
8/2/98 8/3/9r 

GONADS 2.9E-04 1. BE-04 1.1E-04 

SI WALL 6.6E-04 2.0E-04 2.2E-04 

UI IALL 1.7E-03 ' 6.6E-04 8.7E-04 

UI IAU 3.4E-03 1.1E-03 1.3E-03 

. . . .  . - 2.6E-04 2. BE-04 

66/14/20 64/19/17 

6r/i3/2a 64/19/11 

ea/12/20 64/19/ir 

691 11/20 641 191 17 

2.119 

000133 



6293 

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

Inha Iat ion 
17% - Ingest ion 

CLASS 

ma 
GI ABSORP 1.0E-03 1. BE-03 1.0E-03 

GONADS 2.2E-04 
R MARROW 7.0E-05 
ST W A L L  8.9E-04 

SI WALL 1.0E-03 

U I  WALL 1.2E-03 

U I -  WALL 4.1E-04 
RBUINDER 1.6E-04 

8.9E-06 

8. 9E-06 

8.6E-06 1. BE-04 

68/28/18 

66/30/6 

7312118 86/30/5 

~ 

I T  0.H8 
t . E. D. E. 2. 9t-04 6.4E-05 7 .&-e5 

Inha I a t  ion 
1% 

Ingest ion w 
1. BE-03 1.0E-03 

U S  
01 ABSORP 1.0E-03 
mGS -03 .8 -0 

g;98 &l: 
OONADS 2.3E-04 
R MARROW 8.lE-04 

SI WALL 3.1E-04 
UI WALL 8.1E-04 
UI WALL 2.0E-03 
t.t.D.t. 2.k-04 9.4E-04 6 .8€-03 

20 1231 67 

Inhalation 
'-a - Ingest ion 

CUSS 
GI ABSORP 1.0E-03 1. BE-03 1.E-03 
NGS -04 4.lE-04 

:$93 0/11/89 
OONADS 6.3E-86 
ST IAU 2.6E-04 
SI TAU 6.2E-04 

UT T U  .118E-03 

Inha 1 a t  ion 
1% 

Ingestion 
CLASS - 
01 ABSORP 1.6E-03 1.0E-03 1. BE-03 

9.6E-02 1.8E40 
1/1/90 0/0/100 

COWAOS 2.8E-83 

UI: IAU 1.lE-82 
SI IAU 3 . r ~ - m  

Inha lat ion 
18% 

Ingest ion 
CLASS - 
GI ABSORP 1.HE-03 1. BE-03 1. BE-03 
mcs 7.8E-05 1.0t-04 

e/ie/e4 0116184 
ST WALL 3.3E-04 
SI WALL 7.4E-05 - . . . .  . 9.3E-H6 1.2E-05 

1% 
Ingest ion Inha Iation 

cuss D. 1 Y 
GI ABSORP 1.0E-03 1. BE-03 1. HE-83 

. I t -01  

GONADS 4.8E-03 
SI WALL 7.0E-03 
UI WALL 2.HE-02 
UI WALL 5.2E-02 2.7E-02 

E. E. D. E. 6.0E-03 1.6t-02 3.7E-02 
64/11/35 

Inha tat ion 
1% 

Ingest ion 
CUSS - 
CONGS 
01 ABSORP 1.0E-03 1.0E-03 1. BE-03 

-82 2.4E-02 

UI WAU 2.1E-02 8.1E-03 9.3E-03 

U I  WAU 5.8E-02 2.1E-02 2.4E-02 

t.E.D.t. 4.8E-03 4.4E-03 4.8E-03 

fi:Xg 8/2/98 

66/11/24 63/18/19 

86/18/24 83/18/19 

Ingestion Inha I a t  ion 
CLASS - 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

4.1E-03 4 .4E-03 

OONADS 1.4E-83 

ST IU 3.lE-03 
SI WAU 0.9E-03 

U.1 IKL 1.6E-02 

f i / r p 3  e / i i / ee  
2.8E-04 3.1E-04 
70/19/11 66/24/10 

1.lE-03 1.3E-03 

2.6E-03 3.2E-03 
73/16/11 67/24/9 

74/16/11 87/24/9 
UI IAU 1.4E-02 2.SE-03 3.0E-03 

. . . .  . 9.X-04 1.1E- - 

UI W U  2.QE-02 c. E.D.E. 3.3t-03 1.2E-82 2. l t -01 I 

2.120 



6293 
. . .  -. 

50- Year Comi t t ed Dose Equ i vu 1 en t Factors -- rem/& i I n  take (Con t inued) 

Inha Iat ion 
'%8 

Ingest ion 
cuss v 
GI AESORP 1.0E-03 1. BE-03 1. BE-03 

ST IAU 1.7E-03 
SI IAU 1.0E-03 
UI IAU 6.2E-04 - . . . .  . 6.7E-06 7 .k -06  

Inhs I at ion 
'*8 

Ingest ion 
Mss - 
GI ABSORP 1.0E-03 1.0E-83 1. BE-03 

i jii/:i i j E $  
- 

ST IAU 9.8E-04 
SI IAU 1.SE-04 . . . .  . -  2.2E-06 2.3t-06- 

2.121 

000141 



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

TUNGSTEN 

IAha I at ion 
17% 

Ingest ion 
M S S  
GI ABSORP 1.0E-02 3.0E-01 3.0E-01 

3.4504 
1/2/97 

CONADS 4.8E-04 3.7E-04 6.6E-05 
95/2/3 

R YARROW 1.3E-04 1. BE-04 
ST WALL 5.2E-04 ).BE-04 8.SE-05 

SI WALL l.lE-03 8.9E-04 1.3E-04 

UI WALL 2.1E-03 1.8E-03 2.4E-04 

UI WALL 1.7E-03 1.3E-03 1.BE-04 

W I N D E R  2.8E-0.) 2.0E-04 

. 80/2/18 

961212 

971211 

98/2/0 

I T  6.08 0.08 
' t.E.D.E. 4.k-04 3.7E-04 9.4E-05 

6293 

17% - 
Inhalation Ingest ion 

cuss 
GI ABSORP 1.0E-02 3.0E-01 3.0E-01 

5.9t-04 
1/1/96 

90/4/6 

48/11/43 

38/15/41 

37/13/50 

38/15/47 

C O N A S  6.3E-04 4.4E-04 7.8E-05 

R YARROW 1.3E-04 

KIDNEYS 6. BE-04 

LIVER 1. BE-04 

SPLEM 5.2E-04 

SI WALL 1.0E-03 7.4E-04 
UI WALL 3.3E-03 2.4E-03 3.7E-04 

U I  WALL 8.6E-13 6.3E-03 9.6E-04 
95/3/2 

-~ 

97/3/0 
t.t.D.E. 9.3E-04 8.7E-04 2.6t-04 

Inhalation 

Inha I at ion 

Ingest ion 

mcs 
' c u s s  

Ingestion GI ABSORP 1.0E-02 3.0E-01 3.0E-01 
-04 . cuss Z:85 GI ABSORP 1.0E-02 3.0E-01 3.0E-01 

mcs 1. Qt-05 
e/9/91 

GONADS 1 .9E-04 1.E-04 2: 3E-06 
95/2/3 

90/1/9 

9 8 / l / l  

9 8 / l / l  

97/2/1 

R YARROW 6.3E-05 6.8E-05 
ST WALL 8.7E-04 8.7E-04 1.0E-04 

SI WALL 8.1E-04 8.7E-04 9.6E-05 

U I  WALL 1 .BE-03 8.6E-04 1.2E-04 

UI WALL 4.4604 3.7E-04 6.2E-66 

RBUINDER 1.3E-04 f.2E-04 

. .  
CONADS 3.3E-06 3.lE-06 
ST WALL 7.8E-05 7.8E-05 8.9E-08 

SI WALL 3.7E-05 3.6E-05 3.7E-06 
96/1/3 

99/1/0 . .  
UI WALL 2.1E-05 2.0E-05 
t.E.D.E. 9.0t-06 8.7E-08 3.0E-06 

~ 

I T  6.06 0.08 - . . . .  . 1E-04 6. 8t-05 

2.122 



6293 

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

Inhalation 
18% 

Ingest ion 
cws - 
GI ABSORP 1.0E-02 3.8E-01 3.0E-01 

2.0t-04 
4/2/94 

COW 

BREAST 

. R YARROW 

BONE SURF 

K I D N M  . 

LIVER 

SPLEEN 

SI vu 
&I vu 
UI T U  

2.7E-04 2.0E-04 4:1 

2.2 
811 

401 
I.~E-BI 1.a 

. ,401 
2.8 
31 

2.7E-M 4.4 
W 
1.2 
371 

2.4E-04 4.1 
371 

3.7E-84 2.8E-04 
1.0E-83 7.4E-04 1.3 

2.E-83 1.9E-03 3.0 
901 

E 
'a 
!E 
'1 
IE 
'1 
iE 
'I 
*E 
'I 
!E 
'1 
.E 
'1 

E 
'4 
I 

3 5  

3 6  

3 4  

3 4  

3 4  

L-04 

3 4  

1/13 

1/49 

,4148 

,4148 

,6147 

,4149 

,6148 

3 4  
118 
i- 04 

96/3/2 - . . . .  . .  7E-04 1. SE-04 

Inha 1st ion 
1% 

Ingest ion 
CUSS - 
GI ABSORP 1.0E-02 3.0E-01 3.0E-01 

1.4E-03 

R YARROW 

BONE SURF 

KIDNEYS 

LIVER 

i/ijG- 
3.1E-04 

9.3E-04 

2.6E-03 

4.4E-84 

37/15/48 

37/16/48 

37/16/48 

37/16/48 

37/16/48 

91/3/0 

SPLOM 2.2E-03 

UI WALL 7.8E-03 6.6E-03 8.6E-04 

UI WALL 2.3E-02 1.7E-02 2.6E-03 

. . . .  . -  3t-03 7.St-04 
w p / a  

187, 
Ingestion Inhalation cuss - 

GI ABSORP 1.0E-02 3.0E-01 3.0E-01 

e2;;fer 
CONADS 9.6E-04 7.0E-04 1.1E-04 

SI IML 3.7E-03 2.8E-03 
UI WALL 1.3E-02 9.6E-03 1.4E-03 

UI IAU 2.2E-02 1.6E-02 2.4E-03 

- 83 1.9t-03 6.3t-04 

961312 

981210 

98/2/8 

RYARRm 

BONE SWIF 

K I D N M  

LIVER 

S M E N  

&I T u  2.8E-02 1.9E-02 3.1 
971 

UI vu 

o/et 
2.0E 
3711 
6.3E 
3711 

9.E-03 1.7E 
3711 
3.0E 
3711 
1.4E 
3711 

.E 
'3 
E 

Inha lation 
'5 

Ingest ion 
Mss. - 
GI ABSORP 1.0E-02 3.0E-01 3.0E-01 

6.2E-03 
'180 .- 
3 3  
,6148 . >._ 

i-03 
,6148 . , '5' 

3 2  -n,..c 

LO3 s f .  . ~'i.8 73 
5/40 .; r >  332 < 2 0 .  
5/40 J i.;c ..- I T't 3 3  -- - ..-- 
110- 
t 0 2  

. .  

... - . ., . 

5/48 

- ., 
.e.. I ...- 

1.2E-01 8.6E-82 1.i 
971310 . . . .  . - 03 8.8E-83 4.1E-03 

2.123 



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

RHENIUM 

Inha Irt ion w Ingest ion 

8.0E-01 8.0E-01 
Mss 
GI ABSORf' 8.0E-01 

GONADS 1.4E-05 
THYROID 7.0E-05 

ST TALL 6.2E-04 1.4E-05 

SI TALL 1.0E-04 
UI TALL 6.3E-05 
t. E. D. E. 4.4E-05 1.9t-05 1.4E-05 

66/24/11 

83/10/7 

_- 
Ingest ion Inhi l i t  ion 

Mss - 
QI.ABSORp 8.0E-01 8. BE-01 8 .  BE-01 

ST T A U  7.1E-04 7.0806 
81/7/6 

SI T A U .  1.OE-14 . . . .  . -  1.9t-06 1.8t-06 

181s 
Ingest ion Inha I at ion 

Mss - 
8.0E-01 8.0E-01 

6/3/92 2/4/94 

66/12/23 66/18/16 

47/13/40 

49/13/38 

64/16/31 4/24/13 

GOWADS 6.2E-04 1.7E-04 1.6E-04 

BREAST 2.3E-04 1.6E-04 

R W 3.OE-04 1.8E-04 

THYROID 6.6E-03 3.7E-03 2.0E-03 

ST IU 4.8E-13 2.6E-03 1.6E-03 

SI IAU 9.3E-04 
66 /16/29 62/22/16 

UI WALL 1.9E-03 4.1E-04 6.2E-14 

UI TALL 2.6E-83 6.2884 7. BE-04 

RWINDW 4.8E-04 2. BE-84 

81/7/12 78/14/16 

80/6/8 71/14/16 

48/13/39 n 0.06 0.08 - . . . .  . 6.8t-04 6.7E-04 

GONADS 2.0E-03 

BREAST 9.6E-04 

R NARROT 1.2E-03 

THYROID 1.4E-02 

ST TALL 1.8E-02 

SI TALL 2.7E-03 
UI T A U  5.2E-03 

UI T A U  8.9E-03 

R&AINMR 2.0E-03 

''2, (UH) 
Ingest ion Inha I at ion 

CUSS w 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 
mcs 8.6E-04 .4 - 

J,/3;0: ;;;;9r 
7. BE-04 8.1E-04 

6.7E-04 

7. BE-04 

1.0E-02 8.3E-03 

1.0E-02 7.0E-03 

88/11/29 62/15/23 

46/12/43 

46/12/42 

48/14/38 61/19/20 

49/14/37 59/18/23 

1.4E-03 

1 .BE-03 3.2E-03 

1.3E-03 

TT 0.16 0.12 

18/9/21 

88/1/13 67/12/21 

46/12/42 

- . . . .  . 2. BE-03 2.3t-03 

1 8 2 ,  (12H) 
Ingest ion Inhalation 

CUSS w 
GI ABSORP 8.0E-01 8.0E-01 8.0E-01 

1.7t-04 ;;;;14 ;;:xY - - 
GONADS 4.8E-04 1. 4E-14 1.2E-04 

BREAST 2.0E-04 1.3E-04 

R YARRol 2.6E-04 1.6E-04 

THYROID 3.6E-03 - 2.2E-03 1.1E-03 

ST TALL 2.9E-03 1.4E-03 8.9E-04 

SI T A U  8.6E-04 2.2E-04 

UI I A U  1.6E-03 9. E - 0 4  3.4E-14 

UI TAU. 1..6E-03 3.1E-04 3.4E-04 

W I N D E R  4. BE-04 2. BE-04 

69/12/19 66/19/15 

47/13/40 

49/13/38 

68/17/21 82/26/12 

69/16/26 61/23/16 

13/11/17 

88/8/12 69/16/16 

03/7/10 72/16/12 

58/13/37 
'IT 0.06 0.08 

C.E.D.E. 7.4E-04 4.0E-04 3.3t-04 

2.124 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i In take  (Continued) 

. 

Inhalation 
1% 

Ingest ion 
Mss - 
G I  ABSORP 8.0E-01 8 .  BE-01 8 .  BE-01 

2.4603 9.6t-02 
11/4/86 0/0/100 

CONADS 1.lE-03 6.3E-04 

THYROID 9.8&03 7.4E-03 

ST TAU 2.1E-02 1.6E-02 

68/12/38 

46/13/42 

46/13/42 - 
UI T A U  3.1E-03 
UI T A U  7.0E-03 1.6E-03 

78/1/17 - 
- . . . .  . 1.7t-03 1.2502 

Inhalation 
1% 

Ingest ion 
CUSS - 
G I  ABSORP 8.0E-01 8 .  BE-01 8 .  BE-01 

6.1E-04 1.7E-03 2.7E-02 
16/6/79 i /e /so 

GONADS 1.4E-03 6.3E-04 

BREAST 8.6E-04 6.3E-04 
64/11/36 

43/12/46 

44/12/44 

46/13/42 

46/13/41 43/13/43 

R UARROT 1.0E-03 7. BE-04 

THYROID 6.6E-03 4.1E-03 

ST T A U  1.1E-02 7.4E-03 7.4E-03 

SI T A U  1.8E-03 
UI T A U  2.7E-03 1. BE-03 

- 

68/18/32 
UI T A U  4.8E-03 1.3E-03 

69/8/23 
RDUINDER 1.7E-03 1.3E-03 

44112144 , --. 
TT 0.06 0.12 - . . . .  . 1.4E-03 3.6t-03 

Inha 1st ion 
1% 

Ingestion 
CUSS v 
GI ABSORP 8.0E-01 8 .  BE-01 8 .  BE41 

hj5/:i ~ ; & ~ ~  - - 
THYROID 1. BE-02 8.6E-03 

S i  T A U  4.lE-02 3. BE-02 
41/12/47 

44113143 .--. - 
UI T A U  8.9E-03 
t . t .D . t .  3.3E-03 2.3t-03 3.3E-02 

Inha Iat ion 
1% 

Ingestion cuss '- -: 
3.6t-03 1.6E-02 

G I  ABSORP 8.0E-01 8.0E-01 8.0E-01. 
P- ._- 

3/2/95 1/1/96 

48/14/38 62/19/19 

48/14/38 62/19/19 

THYROID 1.BE-02 1 . 3 3 2  8.1E--83 

ST T U  2 . 6 0 2  1.3E-02 8.9- r -  

-2; 
LU T U  1.IE-02 1. BE-03 3.7E-63 ..- UI TAU 4.4E-03 * . .  

91/4/6 87/11/22 . . . .  . - 1.7t-03 3. Bt-03 Y . 3  

187& 
Ingest ion Inha I a t  ion 

cuss - 
G I  ABSORP 8.0E-01 8 .  BE-01 8 .  BE-01 

t;:y :;::1:: - - 
M I D  4.1E-06 2.9E-06 

ST T A U  8.1E-06 6.9E-06 

UI T A U  9.8E-06 
UI TAU 2.7E-06 

46/13/42 

46/13/41 

- . . . .  . 5 . k - 0 6  4.9t-06 

Inha Iat ion 
1% 

Ingest ion cuss w 
01 ABORP 8.0E-01 8 .  BE-01 8 .  BE-01 

:;$i:4 i;$i? 
THYROID 4.4E-04 3. BE-04 1. SE-04 

ST WAU 4.4E-04 1.9E-04 1.1E-04 

S I  T A U  6.9E-06 
UI T A U  1.3E-04 
LLI T A U  1.8E-04 2.9E-06 4.1E-06 ( 

66/17/28 64/26/10 

60/16/26 66/24/11 

03/4/3 72/14/14 - . . . .  . 3.8E-05 3.7E-05 

Inha Iat ion 
1% 

Ingestion 
cuss - 
G I  ABSORP 8.0E-01 8 .E-01 8.BE-01 

:;&:3 ;;;FgP - - 
W I D  2.4E-02 1.BE-02 8.1E-03 

ST T A U  1.8E-02 9.6E-03 6. SE-03 

SI T A U  1.9E-03 I 

UI T A U  6.3E-03 1.1E-03 

UI T A U  9.3E-03 1.6E-03 2.3E-03 

. . . .  . -  1.8E-03 1. BE-03 

55/16/29 66/26/10 

57/16/27 86/24/11 

91/4/5 

931413 72/14/14 

2.125 



6293 a 

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

Inhr 1st ion 
leob 

Ingest ion 
CUSS 

mG5 
GI ABSORP 8.0E-01 

THYROID 1.3E-02 8.5E-03 4 .BE-03 

ST V U  1.0E-02 6.9E-03 3.6E-03 

.8.0E-01 8.0E-01 - - . .  
:i"?9:3 :/:;9: 

62/18/32 85/23/12 

55/15/30 85/22/13 
U I  V U  3.3E-03 
U I  V U  6.6E-03 9.6E-04 1.8E-03 

. . . .  . -  9. BE-04 1.1E-03 
621414 71/13/10 

I -  

/ 

2.126 

, 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

OSMIUM 

Inha Iat ion 
% a  

Ingest ion 

. .  . .  . .  
GOW 2.2E-06 
ST T A U  4.lEy04 4.8E-06 

SI T A U  1.6E-04 . 1. BE-06 
931216 

931413 
UI T A U  7.8E-86 
RBUINDW 6. BE-06 

I T  8.08 - . . . .  . 1.4t-06 1.0t-06 1. l t -06 

181b 
Ingestion Inha I at ion 

cuss - 
GI ABSORP 1.0E-02 1.0E-02 1 .BE42 1. BE-02 

-04 4.8E-04 6.2t-04 
:;:;!I 

COW 2.9E-04 6. 9E- 

BREAST 3.3E- 
48/14 

R MARROV 8.1E-06 4.4E- 
61/14 

LIVER 1. BE- 

ST T A U  7.4E-04, 1.4E- 

SI T A U  9.6E-84 1.6E- 

U I  T A U  1.4E-03 2.3E- 
92/41 

U I  T A U  1.2E-03 2.0E- 
93/41 

REMAINDER 1.7E-04 
I T  0.06 

t.E.D.E. 3 . k -04  1.15 

~ 9 1  

ri/ie 

82/61 

90161 

11 
0 
'1 
0 
,I 
0 
81 
0 
11 
0 
'1 
,0 
'6 
.0 
'4 

'3 

1 

I 1/6/91 8/13/81 

.0 08/10/14 66/23/12 
16 
'40 
16 
'36 
I4 
'4 1 
I4 
.3 
I4 1.1E-04 1.3E-04 
i 78/17/13 68/24/10 
I4 2.3E-04 2.7E-04 
I 71/16/14 88/23/11 
I4 2.8E-04 3.3E-04 
I 71/14/16 68/22/12 

16 4.8E-06 6.2E-06 

I4 1.1E-04 1.2E-04 

Inha Iat ion 
'850s 

Ingest ion 
[LASS ._ .- - 
GI ARSORP 1.0E-02 1. BE-02 1. BE-02 1.0E-02 

. 3  -0 .l - -03 
. :l4:e89 %9? :;:?96 

COWADS 2.6E-e3 6: QE-04 8: 6E-04 9: 8E-04 
76/8/17 69/19/18 86/19/16 

BEAST 2.8E-04 - . r e - -  

42/14/44 --*. . 

RYAWMl 3.7~-04 3.6~-04 3 . 6 ~ - i i -  
48/13/39 46/14/40 46/14/41 
1.1E-03 
39/18/43 

KIDNEYS 

LIVER 1.3E-03 

1. BE-03 SPLEEN 

SI T A U  3.2E-83 1.3E-03 1.4E-03 

U I  T A U  7.8E-03 1. SE-03 2. BE-03 3.2E-03 

U I  T A U  1.6E-02 2.6E-03 4,8E-03 5.6E-03 

37/17/46 

38/17/46 

67/13/20 66/18/17 

86/5/9 89/12/19 65/19/16 

921414 71/12/17 66/28/11 
C.t.D.E. 2.2t-03 8.4t-04 1.2t-03 1.3t-03 

1860a 
Ingest ion Inha I at ion 

Mss - 
GI ABSORP 1.0E-02 1.0E-02 1. BE-02 1. BE-02 

.4 -03 .4 - -0 
:9/:6/66 :/3fOt2 &: 
37/16/48 44/28/38 

32/16/62 17/18/86 

33/16/61 28/19/81 

32/16/52 28/32/40- 

32/16/62 24/29/47 

32/16/62 23/27/60 

CONADS 3.1E-03 6.6E-03 2.7E-03 

BREAST 6.6E-03 2. BE-03 

R WRROl 7.8E-04 6.7E-03 3.lE-03 

KIDNEYS 2.6E-02 6.7E-03 

LIVER 3.1E-02 9.3E-03 

SPLEEN t2.2E-02 7.0E-03 

SI T A U  3.2E-03 
U I  T A U  6.2E-03 
U I  V A U  1.0E-02 6.3E-03 

R W I N D E R  1.3E-03 1.2E-02 5. 2E-03 
58/16/36 

32/16/62 17/19/64 
I T  0.06 0 .  i 2  ' e . i s  - . . . .  . 1.0E-02 6.4t-03 6.2E-03 

2.127 



6293 

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

- 1% 
Ingest ion Inha lit ion 

CLASS 
GI ABSORP 1.0E-02 1.0E-02 1. BE-02 1. BE-02 

cs 

Ingest ion Inha lit ion 
CLASS 
GI ABSORP 1.0E-02 1.0E-02 1. BE-02 1. BE-02 

cs 
. .  

ST WALL 1.1E-04 SI WALL 1.9E-04 3 .  BE-06 3.3E-06 

UI WALL 4.4E-04 8.7E-05 8.3E-06 7.8E-06 

UI WALL 3.6E-04 6.8E-06 4.8E-05 6.9E-06 

. . . .  . -  2.E-06 2.4E-05 2.9E-06 

96/3/2 67/26/7 

971211 76/18/8 87/28/7 

971211 76/17/8 8712017 

\ 

19% 
Ingest ion Inha lation 

QASS 
GI AESORP 1.0E-02 1.0E-02 1.0E-02 1.0E-02 

4.4E-04 1.3E-03 1.8E-03 
3/3/94 813197 8/4/98 

Ingest ion Inha lation 
QASS 
GI AESORP 1.0E-02 1.0E-02 1.0E-02 1.0E-02 

4.4E-04 1.3E-03 1.8E-03 
3/3/94 813197 8/4/98 

OONADS 

K I O N M  

LIVER 

SPLEN 

SI WALL 6.9E-04 
UI WAU 2.1E-03 3. BE-04 6.2E-04 6.9E-84 

UI WALL 3.3E-03 6.2E-04 8.9E-04 1.0E-03 
91/4/6 71/13/18 88/21/13 

941313 89/12/19 88/20/14 
. . . .  . -  1.8E-04 2.4E-04 2. 8 t - M  

. .  
3: 8E-86 
42/18/42 
3.7E-04 
36/17/48 
3.4E-04 
36/17/40 
3.3E-04 
36/17/48 

191b 

OOW 7. 
88 

RYAWKn 8. 
34 

BREAST 6. 
33 

KIDNEYS 8. 
31 

LIVER 7. 
31 

SPLEEN 7. 
32 

UI WAU 8.6E-03 2. 
7t 

IE-04 
'16/47 
;E-04 
W/60 
IE-04 * 

.E43 
'18/62 
IE-03 
r18/62 
IE-03 
U8/62 
IE-03 
17/16 

' l8/61 

Ingestion Inhalation 
CLASS w 
GI ABSORP 1.0E-02 1. BE-02 1.0E-02 1. BE-02 

3.0E-03 7.0t-03 7.4E-03 
2/2/98 8/3/97 8/5/95 

49/18/36 

38/19/43 . 

38/19/43 

38/19/43 

CONADS 1 .BE44 

KIDNEYS 1 .SE-83 

LIVER 1.3E-03 

S R E M  1.3E-03 

SI WAU 3.7E-83 
UI WAU 1.6E-02 2.8E-03 4.8E-03 6.5E-83 

U I  WALL 3.1E-02 4.8E-03 9.3E-03 l. lE-02 
961312 71/12/17 66/28/14 

_- - 
98/3/1 71/12/17 88/28/14 

E.E.D.E. 3.1E-03 1.1E-03 1.7E-03 1.9E-03 

Ingestion Inha I at ion 
Mss - 
01 ABSORP l.lE-82 1 .BE42 1.0E-02 1.0E-02 

4.lt-02* 6.2t-01* 6.6t*00* 
28/14/68 1/1/90 0/0/100 .' 

32/16/62 

32/18/62 

32/18/52 28/33/41 

32/18/62 

32/18/62 28/32/42 

32/18/62 28/33/41 

COW 3.7E-02* 

BREAST 3.7E-02* 

KIDNEYS 1.2E-02 6.9E-01* 1.6E-01* 

R YARWll 3.7E-02* 

LIVER 4. 8E-01* 1.3E-01* 

SPEEN 4.8E-Blr 1. 3E-01* 

UI WALL 2.SE-02 
UI WALL 1.1E-01 
t.E.D.t. 9.1E-03* 1.2E-01* 8.7E-02* 6.7E-01* 

UI W A L L  2.4E-02 4.4E-03 1. 8E-82 1.1E-02 
87/6/8 62/18/28 8211 . . . .  . 2.4t-03 3.1E-03 3 . X -  - 

2.128 



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

IRIDIUM 

Inha I at ion 
'*Ir 

Ingest ion 
a m  - -- 
GI ABSORP 1 . 6 0 2  I. @E-02 1. BE-02 1.OE-02 

.4 - ZI: z z  :;s2:/:: - - 

. .  - .  . .  
GONADS 4.1E-06 
S t  WALL 1.- 1.oE-u 

SI WALL 2.9- 
U X W A L L  1.BE-M 
LU WALL 1.8E-U 8.3E-0S 

. 941214 

* . . .  . 3. LE-05 3.3E-06 

Inhr I at ion 
l% 

Ingestion 

CONADS 4.BE-04 1: 0E-04 6: 2E-06 6:BE-06 
84/9/7 87/24/9 84/28/8 

ST WALL 1.7E-03 2. QE-04 2.1E-04 

SI WALL 2.3E-03 3. BE-04 2.1E-04 2.8E-04 

UI WAU 3.3E-03 4. BE-04 2. 9E-04 3.6E-04 

UI WAU 1.4E-03 2.3E-04 

88/4/10 57/27/16 

931413 73/20/7 86/29/0 

961312 74/19/7 86/20/8 

021613 
. . . .  . 2. BE-04 1. BE44 1. QE-04 - 

GONADS ?.BE-04 

BREAST 

R NARROW 

K I D N M  

LIVER 

ST !ALL ~.SE-BI 
SI WALL 2.0E-03 

UI WALL 5.2E-03 

UI WALL 6.3E-03 

Inhr lrt ion 
1% 

Ingest ion 
M S S  - 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 1. BE-02 
ma 

:;:;9? :;:;9? :;;;;F - - 
2.1E-04 2. BE-04 2.1E-04 

1.1E-04 

1. 6E-04 

4.8E-04 

6.2E-04 

71/18/10 68/11/16 86/22/13 

42/16/43 

48/14/40 

41/18/41 

3 a / i ~ / 4 4  

ai17112 7n/i5/1s 66/22/12 
a. 9 ~ 4 4  1. I E - ~  i . 4 ~ - 0 3  

4.1E-04 4.E-04 5. SE-04 

981416 72/14/14 87/22/11 
1. BE-03 1.4E-83 1 .BE-03 

Inha lati on 
1% 

Mss I.' 
GI ABSOR 
[[uN(Ls 

cow 
BRWT 

RYARRm 

KIDWEIS 

LIVER 

I n w t i o n  

1.0E-02 1.0E-02 1.0E-02 1.eE-02 . 

:;:g ;;:79:3 i;$9?:. j 

- - 
2 . s 8 3 .  4.  BE-04 S.6E-04 8.7E-04 

82/7/11 71/16/14 00/22/12:t3 
2.26-04 1.8E-04 
46/13/41 98/16/40 . , T  - 

S2/12/38 43/18/41 43/11/40 r;, 
6 . M d l  - 2.8E-04 2.4E-04 2.4E-M 

6.3E-04 
46/18/36 - * r,¶ 
r .#E-o~ 
41/18/41 

ST W A L L  1.BE-03 6.2E-04 6.6E-04 

SI W U  4.1E-03 7. BE-04 9 .  BE-04 1.1E-03 

U I  WALL 8.1E-03 1.4E-03 1. QE-03 2.3E-03 

U I  WAU 9.6E-03 1. BE-03 2.2E-03 2. BE-03 

REMAINDW 1.1E-83 

66/14/31 62/19/20 

86/6/9 18/16/15 66/22/12 

911416 72/14/14 68/22/12 

921414 12/14/14 07/22/11 

WT 0.80 - . . . .  . B.6E-04 7 .  QE-84 8. BE-04 

Inha I at ion 
lB71, 

Ingest ion 
CLASS - __ .- - 
GI ABSORP 1.0E-02 1.0E-02 1.0E-02 1.0E-02 

4. - - .e  - 4 
3 / k ?  %?9? ~ & 0  

GONADS 4.1E-04 8: 6E-06 8: SE-06 i.BE-06 

BREAST 4.1E-06 

R U4RROW 6.9E-06 

KIDNEYS 1.3E-04 

LIVER 1.3E-04 

ST V A U  4.8E-04 
SI WAU 1.1E-03 1.9E-04 2.1E-04 2.6E-04 

UI WALL 2.4E-03 4.lE-04 4. BE-04 5.5E-04 

82/8/10 71/17/12 67/23/10 

41/14/39 

63/13/34 

46/28/32 

44/19/37 

89/6/B 72/16/12 67/23/10 

941313 13/15/12 67/23/10 
U I  V U  2.4E-03 3. iE-04 4 . a~ -84  5 .  ~ ~ - 0 4  

951312 14/15/11 6712419 
. . . .  . - 1.6E-04 1.7E-04 1.9t-04 

921414 72/14/14 67/22/11 
t.E.D.E. 1.1E-03 4.E-04 4.3E-84 4.9E-04 

2.129 

0 0.0 1 4 9 



6293 

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

Inhalation 
1% 

Ingest ion 
CUSS w 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 1. BE-02 
Kmcs 

:e::/:: $;9F :;:79: 
- 

GONADS 3.6E-03 9.3E-04 1.2E-03 1.4E-03 

BREAST 4.4E-04 3.  BE-04 3.4E-04 

R MARROW 6.1E-04 5.6E-04 4.8E-04 4.8E-04 

K I D N M  1. SE-03 

LIVER 1.7E-03 7. BE-04 

SpLEDl 1.3E-03 

ST WALL 8.1E-04 8.1E-04 

SI WALL 4.4E-03 1.8E-03 1.7E-03 

U I  WALL 8.6E-03 1.7E-03 2.8E-03 3.2E-03 

LLI. lALL 1.3E-02 2.4E-03 4.lE-03 4.8E-03 

W I N D E R  1 .BE43 
11 0.06 

73/9/18 67/13/20 64/19/17 

42/14/44 34/14/52 33/12/55 

46/13/41 42/14/44 42/14/44 

39/17/44 

37/17/46 38/25/45 , 
37/16/47 

45/13/42 45/14/41 

67/13/20 64/19/17 

82/6/12 68/12/20 04/19/17 

881617 69/12/19 06/19/16 

. . . .  . 1. l t -03 1 .k -03  1. 6E-eb 

le% 
Ingest ion Inhalation 

CUSS - 
GI AESORP 1 .BE42 1. BE-02 1. BE-02 1. BE-02 

05 
:2;:/:: ;;;79r :;:f,r - - 

GONADS 4.4E-04 3 .  7E-04 

BREAST 3.1E-04 

R NARROW 4 .  BE-04 

KIDNEfS 3.3E-03 

LIVER 3.1E-03 

SPLEEN 2.8E-03 

UI WALL 3.7E-03 9. BE-04 1. BE-03 

44/14/42 

33/16/61 

36/16/60 

33/16/61 

32/16/62 

32/16/62 
~~ ~~ 

71/8/21 82/11/27 

86/6/0 03/18/27 63/17/20 
L l I  W A L L  1.0E-02 1. 9E-03 4.1E-03 4.4E-03 

- . . . .  . 1.0E-03 1.3E-03 1.4E-03- 

Inhalation 
19% 

Ingestion 
CLASS - 
GI ABSORP 1.0E-02 1.0E-02 1. BE-02 1. BE-02 

4.4E-05 1 .3E-04 1.4E-04 

GONADS 

BREAST 

R MARROl 

KIDNEYS 

LIVER 

SPLEEN 

ST WALL 
SI WALL 
U I  WALL 

U I  WALL 

9/8/83 1/4/95 8/5/95 

61/13/36 68/15/27 61/16/23 

35/16/49 

361 16/49' 

33/16/51 

331 16lS 1 

33/16/51 

9.6E-05 2.8E-05 3.0E-05 3.lE-05 

2. 6E-05 1.4E-05 1.3E-05 1.2E-05 

1 JE-05 

1.3E-05 

6.6E-05 

6.3E-05 

4.8E-05 

7 .  4E-05 
7. BE-05 

85/9/26 61/13/26 61/17/22 
1.4E-04 3.3E-06 6.9E-05 6.3E-05 ~~ ~ 

77/7/10 63/11/26 62/17/21 
. . . .  . 2.6E-05 2.4E-05 2.6E-Bb - 

1% 
Ingestion Inha I at ion 

CUSS - 
GI ABSORP 1.0E-02 1. BE-02 1 . B E 4 2  1.0E-02 

:9;;0;;1 :;:;9;2 :;;;9F 
- - 

3.2E-03 3.0E-03 2.9E-03 
62/12/36 68/15/27 61/16/23 

34/16/51 

36/15/49 

GONADS 6.3E-03 

BREAST 2.6E-03 

R NARROW 3.2E-03 

KIDNEYS 1.4E-02 

LIVER 
33/16/61 
1.6E-02 
33/16/61 

S R W  1.2E-02 

SI WALL 7.0E-03 
U I  WALL 1.6E-02 6.6E-03 7. BE-03 7 .  BE-03 

33/16/61 

68/11/31 69/13/26 61/16/23 
U I  WALL 3.3E-02 7. iE-e3 1 .iE-02 i . SE-02 

76/7/17 62/11/27 62/17/21 
t.t.D.E. 4.9E-03 6.4E-03 4. BE-03 5.4E-03 

2. I30 



6293 

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

Ingestion Inha Iat ion 
CLASS - 
GI ABSORP 1.0E-02 1. 0E-02 1. 0E-02 1. 0E-02 

6.9t-04r 2.8E-021 7.8t-02* 2.8t+00* 
32/16/62 2/3/96 0/0/100 

GONADS 1.3E-03* 2.4E-02* 7.4E-03* 
32/16/62 26/28/47 

BREAST 6.6E-04* 2.3E-02r 7. BE-03* 
32/16/62 28/26/66 

R KARROi 8.1E-04r 2.8E-02* 9.6E-03r 
32/16/62 21/26/64 

KIDNEYS 4.1E-03r 1.9E-Olr 6.2E-021 
32/16/62 24/38/46 

LIVER 4.1E-Bk 1.9E-Blr 6.6E-02r 
32/16/62 23/28/48 

SPLEBI 3.4E-03r 1. 6E-Olr 4.8E-02r 
32/16/62 23/28/48 

U I  IAU 1.7E-03 
U I  IAU 2.8E-03 
W I N D E R  4.4E-02 

32/16/62 
I T  0.12 

E.E.D.E. 1. SE-03r 5.4E-02* 2.3t-02r 3.3t-01r 

lwIr 
Ingest ion Inha I at ion 

CLASS - 
. .  

GONADS 3.7E-03 8 .  ~ E - O B  

BREAST 

RYAWMl 

KIDNEYS 

LIVER 

S R E M  

SI IU 6.9E-03 
U I  IAU 1.8E-02 
UI IAU 4.8E-02 

REUAINDW 

'30/16/49 

32/16/62 
8. QE-03 
33/16/61 

32/16/62 

32/16/62 

32/16/62 

7 .  BE-03 

6.3E-02 

6.3E-82 

6. BE-02 

i 

1.6E-02 2.4E-02 

1.6E-02 
83/18/21 66/11/34 

32/16/62 
I T  8.08 

t .E.D.t .  5.3t-03 1.8E-02 1.3E-02 2 .3E-02 

Ingestion Inhalation 
Mss - 
GI A B S W  1.0E-02 1.0E-02 1.E-02 1.0E-02 

3.6E-02 1.4t-01 4. l t -01 
29/16/60 2/2/96 0/0/100 

36/16/60 39/23/30 

32/16/62 18/28/82 

32/16/62 

CONADS 1.0E-02. 2.7E-02 1.1E-02 

BREAST 2.7€-02 1.2E-02 

R YAWMI 2.6E-03 3.1E-02 * 

i.6~-01.- 4: iC02 - . --> 
- 32/16/62 27/82/41-- -2. 

KIDNEYS 

LIVER 1.7E-01 4.8E-02 

SPLEBI 1.3E-01 3.7E-02 

SI V U  1.2E-02 
U I  V U  2.3E-02 
U I  IAU 6.2E-02 3.2E-02 

RBUINDER 6.9E-02 

32/16/62 24/29/41 

32/16/62 24/28/48 

49/14/37 

31/16/62 
I T  0.12 

. . . .  . 5.3E-02 3. l t -02 4.9E-02 

CLASS 
GI ABSORP 
CUNOS 
KIDNEYS 

LIVER 

SPLEEN 

SI W A L L  
U I  IKL 

1% 
Ingest ion Inha Iat ion - 

1.0E-02 1. BE-02 1.0E-02 1. BE-02 

!;&Y :;&J:2 ;;g2 - - - 
1. BE-03 
41/28/39 
1. BE-03 
41 /20/39 
1. BE-03 
41/28/39 

1.4E-03 
2. 9E-02 4.4E-03 7.4E-03 8. 9E-03 

U I  IAU 4.8E-02 7.4E-03 1.2E-02 1.4E-02 
961311 72/13/16 87/21/12 

96/3/1 72/13/15 67/21/12 . . . .  . - 1.7t-03 2.4t-03 2.7E-03 

Inhalation 
lo% 

Ingest ion 
CLASS - 
GI ARSORP 1.0E-02 1.0E-02 1. BE-82 1.0E-02 

1.0E-03 1.3E-03 1.4E-03 
1/4/96 0/9/9l 0/1S/8S 

GONADS 1.7E-04 
ST WALL 1.6E-03 2.4E-04 

SI IAU 2.3E-03 3.6E-04 2.9E-04 

U I  ILL 4.1E-03 6.9E-04 4.1E-04 4.8€-04 

U I  IAU 2.1E-03 3.3E-04 2.7E-04 

. . . .  . -  2.1E-04 I.8E-04 2 . X -  

921414 

981311 67/28/5 

97/2/1 76/18/6 67/28/5 

96/3/l  

2.131 
000151 



62.9 3 

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

Inhalation 
1% 

Ingest ion 
Mss 
GI ABSORP 1.0E-02 1.0E-02 1.0E-02 1.0E-02 
mcs 
ST WALL 1.3E-03 1.9E-04 

SI W A L L  1.6E-03 2.2E-04 

UI WALL 2.0E-03 2.  BE-04 1.8E-04 

UI WALL 7.8E-04 
t.E.0.t. 3.4E-04 1.2E-04 9.  BE-05 1.2E-04 

!;$9? :;::I:: :;Zd - - 

871211 

971211 

971211 66/30/4 

2.132 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

PLATINUM 

GONADS 3.2E-04 

'BREAST 

R WRROV . -  
.-. .- 

KIDNEV'S 

ST V U  6.9E-04 

SI V U  1.3E-03 

U I  V U  2.1E-03 

Inhilition 
1% 

Ingestion 
Mss - 
GI ABSORP 1.0E-02 1. BE-02 

:;:;9y 
- 

8.3E-06 
w/1 
3.4E-06 
u / is /ar  
4.4E-os - 
64/14/32 
1.E-04 
67/23/20 
1.3E-84 
01/8/13 
2.2E-04 

3.3E-84 
931413 

961312 

92/5/3 
U I  V U  8.6E-04 1.4E-04 

t.E.D.E. 3 . k -04  1.3E-04 

Inhi I at ion 
1% 

Ingest ion 
CUSS - 
GI ABSORP 1.0E-02 1. BE-02 

:s::; 
- 

GONADS 3.1E-03 1.0E-03 

BREAST 

R NARROV 

KIDNEYS 

LIVER 

SPLEEN 

49/12/39 
1.3E-03 
33/16/62 
1. IE-03 
36/16/60 
1.4E-02 
32/18/62 
4.4E-03 
32/16/52 
3. ~ E - M  
32/18/62 

32/18/62 
ADRDULS 4.4E-03 

SI IAU. 3.4E-03 
UI WALL 8.9E-03 
U I  V U  2.6E-02 5.2E-03 

t.E.D. E. 3 3.1E-03 
09/6/14 

Inhalation 
1% 

Ingest ion 
QASS - 
01 ABSORP 1.0E-02 1. BE-02 

:;:E? 
CONADS 4.1E-04 9.2E-06 

01/8/12 

RUMROW ~.BE-BL 
c -  

. a  

BEAST 4.4E-05 
45/14/41 

61/13/38 . . . _ Z  

- - _c_ KIDNEYS 3.sE-04 

ADRBULS 1.1E-04 

ST V U  4.4E-04 

42/19/39 

38/17/46 

881617 . 
SI V U  1.0E-83 1.9E-04 

U I  V U  2.3E-03 3. r~-m 
921414 

941313 
U I  V U  2.6E-03 4.1E-04 

. . . .  . 1.7E-04 - 

19lR 
Ingest ion Inhi lit ion 

U S  - 
GI ABSORP 1.0E-02 1.0E-02 

:;:;9: 
- 

GONADS 1.1E-03 3.2E-04 
89/9/22 

BREAST i . r~-w 
39/14/47 

3s/ i r /48 

34/ i r /49 

8 8 / 5 / 9  

R YARROV 2.8E-04 

2. BE-03 

LIVER 5. SE-04 

ADmALs 5. SE-04 

SI V U  1.9E-03 
U I  V U  6.2E-03 9. BE-04 

U I  V U  1.0E-02 1.7E-03 

E.E. D. E. 1.3t-03 6. 0t-84 

46/13/42 
KIDNEYS 

36/16/49 

. 921414 

2.133 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inhr Iat ion - Ingestion 

1. BE-02 
Mss 
GI ABSORP 1.0E-02 - .  :;;:BY 

1: 4E-04 
38/16/46 
4.1E-03 
34/17/49 

CONADS 

KIDNEYS 

LIVW 7.4E-04 

ADRMALS 9.3E-04 

UI'WALL 7.8E-03 1.3E-03 

34/17/49 

34/17/49 

91/4/5 
UI WALL 2.0E-02 3.2603 

95/3/2 - . . . .  . 8.3E-04 

1% 
Ingest ion Inhr I at ion 

1. BE-02 
Mss 
01 ABSORP 1.0E-02 

%:: - 
oo)(ADs 

KIDNRS 

LIVER 

SPLEEN 

ADRMALS 

UI W A L L  4.4E-04 
UI WALL 1.3E-03 2.6E-04 

85/5/10 - 2.1E-04 

. .  

. . . .  . 
J 

6.2E-05 

1.8E-03 
32/16/52 
3. BE-04 
32/16/62 
3.lE-04 
32/18/62 
3.7E-04 
32/16/52 

33/16/61 

19% . _  
Ingest ion Inhalation 

.cuss 
01 AESOP 1.OE-02 1 .OE-02 

X;:K3 - 
2. 6E-04 
48/14/38 
6. 5E-03 
34/17/49 
1. BE-03 
34/17/49 
1.3E-03 
34/17/49 

WALL 1.lE-02 1. 9E-03 
90/4/6 

WALL 2.7E-02 4.4E-03 
951312 - 1.2E-03 

.am 
KIDNEYS 

L m L - .  
. I  

- 'ADRMALS 

Inhalation 
197% 

Ingest ion 
Mss D w Y .  
GI ABSORP 1.0E-02 1.0E-02 
mcs 
K I D N M  1.4E-04 

ST WALL 1.0E-03 1.4E-04 

SI WALL 1.0E-03 1.5E-04 

U I  WALL 1.6E-03 2.3E-04 

UI WALL 1.SE-03 2.3E-04 

. . . .  . 1.2E-04 

;;$9:4 
- 

46/22/33 

951312 

95/3/2 

96/3/1 

96/3/1 

Inha Iat ion 
1% - Ingest ion 

Mss 
GI ABSORP 1.0E-02 1. BE-02 

;;;;9!3 
- 

KIDNEYS 1.2E-03 

SI WALL 2.3E-03 4.1E-04 

&I WALL 8.9E-03 1.4E-03 

U I  WALL 1.4E-02 2.2E-03 

41/21/38 

9 0 / 6 / 6  

96/3/1 

96/3/1 - . . . .  . 6.2E-04 

.Inha I at ion 
l*Pt 

Ingest ion 
CLASS w 
GI ABSORP 1.0E-02 1.0E-02 

ST WALL 1.0E-03 1: 1E-04 

SI W A l L  4.1E-04 
&I WALL 1.QE-04 
UI WALL 1.6E-04 
t . E.D. E. 1 .0t-04 3.8E-05 

98/1/1 

"w 
Inha Iation - ' Ingest ion 

U S  
GI ABSORP 1.0E-02 1. BE-02 

6.2E-03 
1/2/97 

44/22/34 

921414 

98/3/1 

971211 

KIDNEYS 2. BE-03 

SI WALL 8.lE-03 1.4E-03 

UI WALL 3.OE-02 4.4E-03 

UI WALL 3.7E-02 5. 9E-03 

. . . .  . 1. St-03 - 

.-.,-. ... I '  . , .  . 
~. . _  . 

2.134 

000354 



6 2 9 3  
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

GOLD 

Inha lation 
1% 

Ingat ion 

CONADS 3.4E-04 1; 3k-04 9:8E-06 1: 0E-04 

HAD T A U  8.6E-04 3.4E-03 8.6E-04 2.8E-04 
64/13/23 68/19/13 88/22/12 

43/26/37 60/40/4 88/22/10 
ST T A U  4.lE-04 
SI TALL 9.3E-04 2.3E-04 2.7E-04 

UI T A U  2.E-03 4.1E-04 8.3E-04 7.4E-04 

UI TALL 3.7E-03 8.3E-04 8.9E-04 1.1E-03 

72/14/14 88/22/12 

961312 n / i 3 / 1 4  e0/22/12 

. _._ 
1Q% .- 

Ingestion Inh8 I at ion > 
QASS - 
ar ABSORP 1.oE-01 1.0E-01 1.0E-01 1.0E-0I-A 

3.6E-03 1.9t-02 2.0E-02 
8/1/99 0 / l / W  e/ 

CONADS, 2.4€-03 1.0E-03 1. 
82/17/21 83 

6.9E-02 1.4E-82 6; BLAOWKL 1 . 3 M 2  
36/18/49 68/39/11 66 

SI T A U  4.E-03 
UI T A U  1.9E-02 7.4E-03 -8. 

68/10/24 -64 
UI T U  4:-2 8.SE-03 1.9E-02 2. 

911416 86/11/23 63 
. . . .  . 4.6E-03 6.0t-03 4. - 

iE-83 
117/1S 

911416 72/14/14 881 
. . . .  . 3.8E-04 2.9t-04 2.9 - 

Inhalation 
1% 

Ingest ion 
U S  - 
G I  ABSORP 1.0E-01 1.0E-01 1.0E-01 1.0E-01 ;;;;Qr :;:;9r :i:xF - - - 
CONADS 1.3E-03 
HAD TALL 9.3E-03 4.1E-02 1. BE-02 4.1E-03 

SI V A U  4.1E-03 
UI T A U  1.7E-02 6.9E-03 7. BE-03 

UI WAU 2.4E-03 8.7E-03 1.4E-02 1.8E-02 

37/17/48 60/41/9 86/19/16 

88/11/21 86/18/17 

‘%u 
Ingest ion Inhr lation 

U S  - 
GI ABSORP 1.0E-01 1.0E-01 1.0E-01 1.0E-01 

x;:79: :;79Y :;:;€? - - - 
GONADS 2.4E-03 1.1E-03 8.9E-04 9.3E-04 

BREAST 2.4E-04 2.4E-04 

R WRROV 6.6E-04 3.1E-04 3.2E-04 

67/13/30 66/17/18 86/19/16 

36/14/61 34/12/64 

42/12/48 42/14/44 941313 88/11/21 66/18/17 
BLAD TALL 3.2E-03 1.1E-82 2.9E-03 1.3E-83 . . . .  . 2.9E-03 2.0E-03 1.8t -dT 

39/18/43 6114118 88/19/16 

46/16/40 
ST V A U  6.6E-04 

SI V A U  3.0E-03 1.0E-03 1.1E-03 
Inha I8t ion 

1% 
68/14/2ci e q i 9 / i r  Ingestion 

UI T A U  6.6E-03 1.8E-03 2.1E-03 Cuss - 
68/12/20 84/19/17 QI ABSORP I.OE-OI 1. BE-01 1. BE-81 1. BE-01 

UI VALL 8.6E-03 2.1E-03 2. BE-03 3.2E-03 - - - 
:;:;fly :;:g :;:;97 76/8/17 68/14/18 86/19/16 

W I N D E R  1.4E-03 1. BE-03 7.0E.18 HAD T A U  4.1E-03 1 .9E-02 4.4E-03 1. 9E-03 
43/17/40 68/28/14 38/17/47 60/41/9 88/18/18 

t . E. D.E. 2.0t-03 1.3E-03 4.2t.16 l. lE-03 8711 1/22 841 181 18 
I T  0.08 0.08 0.08 UI T A U  7.4E-03 2. BE-03 3. BE-03 

UI TALL 1.8E-02 2.8E-03 8.3E-03 7.4E-03 
961312 87/11/22 8411 - . . . .  . 19Ski 1. 6E-03 1.5E-03 1.5E- 

Ingest ion Inhalation 
CUSS - 
GI ABSORP 1.0E-01 1. BE-01 1 .BE41 1.0E-01 

cs 2.9E-02 1.0E-01 
0/0/100 0/0/100 . .  . .  

GONADS 6.2E-04 
BAD V A U  3.8E-03 1.7E-02 

&I T A U  3.EE-03 
UI TALL 9.8E-03 1. BE-03 

C. E.D. E. 1.1E-03 1.1E-03 3. SE-03 1.2E-02 

34/18/50 

88 /6 /9  

2.135 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

-Au 

Mss 
GI ABSORP 
cIR((;s 

c o k  
BUD WALL 

Inha iation - Ingest ion - 
1. BE-01 1.0E-01 1.0E-01 1.0E-01 

3 .2-03  6.3E-03 6.7t-03 
1/1/08 0/4/96 8/7/83 

64/13/23 67/19/14 66/21/13 

43/28/31 60/45/5 68/21/11 

3. BE-03 1.3E-03 1. BE-03 1.1E-03 

0.7 E-03 2. BE-02 0.3E-03 2.3E-03 

ST WALL 2.8E-03 
SI WALL 7.4E-03 1.0E-03 2.2E-03 

71114116 06121113 . -  * -  
UI W A L L  1.QE-02 3. 2E-03 4:8E-03 6.6E-03 

021414 72/13/16 67/21/12 

681617 72/14/14 67/21/12 
UI WALL 2.7E-02\ 4.8E-03 6.7E-03 7.6E-03 

t.E.D.t. 4.6E-03 2.7t-03 2.2E-03 2.1E-03 

Inha I at ion v Ingestion 

’ 1. IE - I1  1. BE-01 1. BE41 
Mss 
01 ABSORP 1. IE-I1 
mcs -04 -04 ;iZ4 E 7 9  

Inha I at ion v Ingestion 

’ 1. IE - I1  1. BE-01 1. BE41 
Mss 
01 ABSORP 1. IE-I1 
mcs -04 -04 ;iZ4 E 7 9  
ST WALL 1.7E13 2:0E-04 . 

SI WAU 9.6E-04 1.1E-04 
98/1/1 

QQ/l/@ 
UI WALL ).BE-04 
BUD WALL 8.6E-04 2.6E-04 

62/31/1 4316710 
. . . .  . -  1.3E-04 8.E-05 7 . 1 E - K  

Inha I at ion 
2% 

Ingest ion 
M S S  
01 ABSORP 1.0E-01 1.IE-I1 1.0E-01 1.0E-01 

;iK$ &$ j 
- 

ST WAU 7.IE-I4 7.IE-06 

SI WALL 2.4E-04 
BUD m u  2.2€-84 6.3E-I6 

100/e/e 

03/32/6 43/67/I 
. . . .  . 6 9.6t-06 2.6t-06 2.2t-06 

2.136 



6293 
50- Year Commi t ted Dose Equ i vu 1 ent Factors - - r ern/& i I n  t a &e (Con t i nu ed) 

MERCURY 

l% @Ro) 
Ingest ion Inhr Irt ion 

cuss D '  V Y 
GI ABSORP 1.0E40 4.0E-01 1.0E49 . 

2.7t-04 
:;:79f3 

- 
CONADS 3.0E-04 9.8E-04 1.E-04 

BREAST 2.7E-04 1.8E-M 

R WWWV 3.7E-04 ~ 3.8E-04 2.2E-M 

KIDNEYS 2.1E-03 9.3E-04 1.lE-03 

BRAIN 1.4E-03 7.4E-84 

ST V A U  1.3E-03 1.3E-03 3.4E-M 

SI V A U  2.1E-03 
U I  V A U  4.8E-03 
U I  v u  8.3E-03 
REMAINDER 4.8E-04 

I T  0.12 

67/11/27 

4/13/37 

61/14/36 

68/16/27 

68/11/28 

78/6/22 

- . . . .  . 2E-03 3 .BE-04 

l%l (In) 
Ingest ion Inhr lrtion 

CUSS -- - 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 . 

:;&? :;g - 
GONADS 1.3E-03 3.3E-04 3.2E-04 

BREAST 1.8E-04 
np/u 76/17/13 

46/16/40 

68/14/30 

44/28/38 

68/9/23 

86/6/9 71/16/14 . 

921414 72/14/14 

R MMROV 2.2E-04 

KIDNEYS 8. SE-04 

ST V A U  1.3E-03 3. SE-04 

SI V A U  3.1E-03 6.9E-04 7.4E-04 

UI V U  7.4E-03 1.3E-03 1.7E-03 

UI V A U  9.3E-03 1.8E-03 2.2E-03 / 

F 

'% (vu1 
Ingest ion Inha tat ion 

CUSS - 
GI ABSORP 

-=- 
l% om L4 

Ingest ion Inha I at ion Mu '- 7;. 

4.4E-06 4. I t 4 4  . .. 
GONADS 4.4E-05 1.2E-04 2.2E-05 1 4 

BREAST 4.1E-16 . t;r;si2 
R MARROV 8.7E-06 
KIDNEYS 3.6E-04 1.4504 1.7E-14 -a3 

BRAIN 2.1E-84 1.1E-04 4 ::.m 

GI ABSORP 1.0E.00 4.0E-01 1.0E40 
T ?  

3/4/93 

82/17/21 

81/18/23 

61/17/22 
ST IKL 6.9E-04 6.9E-04 1.0E-04 

SI vu 8.7E-04 
U I  V A U  1.3E-03 
UI VALL 1. BE-03 
RBUINDW 7.8E-06 

W/Q 

I T  0.12 - . . . .  . 6E-04 7.7E-05 

Inhalation 
l% (In) 

Ingest ion 
cuss - 
GI ABSORP 2.0E-02 2. BE-02 2. BE-02 

:I&? iI98:882( - 
CONADS 1.8E-04 4: lE-06 3: lE-06 

KIDNEYS 1.3E-04 

1. BE-04 ST V U  5.9E-04 

SI v u  9.3E-04 1.6E-04 1.3E-04 

UI V U  1.8E-03 2. BE-04 2.7E-04 

UI V U  1.SE-03 2.4E-04 2. BE-04 

78/11/13 89/19/12 

47/22/31 

w 61 9 

921414 73/17/10 

861312 74/16/11 

951312 73/14/13 - . . . .  . 1.1E-04 1.2E-04 

'% PAP) 
Ingest ion Inhalation 

CLASS - ._ _ -  
GI ABSORP 

1.4E-83 
. . . .  1.8E-04 

-_ . -. .. 
mcs 4.8E-83 
. . . .  5 .  BE-04 

2.137 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

- -  Ingest ion Inha I a t  ion 
aAss 
GI ABSORP 1.0E.00 4.E-01 1.0E.00 

1.4E-01r 6.6E-02* 8.9E-02*. 
47/13/48 

- -  
Ingest ion Inha t a t  ion 

aAss 
GI ABSORP 1.0E40 4.0E-01 1.0E.00 

1.9t-03r 4. 8E-04* 
8/3/89 

GONADS 1.7E-01* 7.0E-021 l.lE-01* CONADS 6.2E-04* 7.4E-04* 3.0E-04* 

BREAST 4.8E-041 2.9E-04* BREAST 1.4E-01r 6.BE-02* 9.3E-02, 

R MARROW 2.2E-Blr 8.9E-02* 1.4E-01* R YARROW 7.0E-041 4.1E-04* 

KIDNEYS 1.1E401 4.4E-01* 7.0E-01* KIDNEYS . 7.4E-031 2.8E-03* 4.1E-031 

BRAIN 9.3E-01* 3.7E-010 6.9E-01* BRAIN 4.4E-03* 1.7E-03* 2. SE-031 

REMAINDER 2.9E-0lr 1.1E-01* 1.8E-Blr ST WALL 1.3E-03 4.4E-04 

47/13/40 61/14/35 

47/13/40 58/13/37 

47/13/40 68/13/37 

47/13/40 62/14/34 

47/13/40 ~ 62/14/34 

47/13/40 61/11/28 
0.18 0.18 0.18 SI WALL 1.7E-03 

6. BE-03 
I T  t.E.D.E. 2.8t-0lc l . l E - 0 b  1.8E-01* ' U I  WALL 

Mss 
a1 ABSORP 
Ru(cs 

Inhi lit ion 
'% M 

Ingest ion 

2. si-02 - 2. BE-02 
3.lt-03s 

32/16/62 
6. 6E-03* 9.  BE-021 

32/18/62 
3.3E-0h 7.4E-02* 

32/18/62 
4.4E-03* 9. BE-021 

32/18/52 

OoNm 

BREAST 

RYARRm 

KIDNEfS 2.1E-02* 6.2E-01* 1.4E-01* 

SI WALL 6.SE-03 1 .BE41 

U I  WALL 6.7E-03 
U I  W A U  1.3E-02 3.4E-02 

'WINDER 6.3E-03* 1.4E-01* 4.4E-02* 

32/18/52 27/31/42 

32/18/52 

31/28/43 

32118162 26120147 

2. #E-02 

:;:FiB62* 
2.7E-02* 
28/38/42 
2.3E-02* 
24/28/48 
2. QE-02* 
26/28/47 

I% Vur) 
Inhi lit ion - Ingestion 

QASS 

1.1E-01* 
1.4E-01* 
1.1E-01* 
1.4E-01* 
7.4E-01* 
1.6E-01 
2.1E-01* 

0.18 
1.7E-01 

OoNm 
B R w f -  
R Y A W W I  
KIMYS 
SI VALL 
WINDER rr 
. . . .  

ur WALL ' 1.3E-02 
t.E.D.E. 1.1E-03r 1.7t-03* 8.2t-04t 

19% QNI - .  - Ingest ion Inha 1st ion 

2.0E-12 2.0E-02 
cuss 
01 ABSORP 2.0E-12 

- .  - Ingest ion Inha 1st ion 

2.0E-12 2.0E-02 
cuss 
01 ABSORP 2.0E-12 

GONADS 8. BE-041 4.. lE-04* 3.6E-04* 

BREAST 2.8E-04* 

3.  SE-04* 

KIDNEYS 3.0E-03* 

ST WALL 4.1E-04 

SI WALL 2.6E-03 8.7E-04 

U I  WALL 9.8E-03 

68/12/30 85/18/19 

38/16/48 

41/16/43 

38/18/48 

65/12/33 

71/9/20 

88/6/7 88/12/20 

R W O W  

1.7E-03 3.2E-03 

U I  WALL 2.lE-02 3. iE-03 8.7E-e3 
921414 89/12/19 . . . .  . B.6E-04 1.3E-03 

- -  l-b VW 
Ingest ion Inha I it ion - -  - Mss. W Y 

G I  ABSORP 
9.3E-03* 

KIDNEYS 2.7E-03* 
. . . .  1.3E-03* 

J 

! 

2.138 

000158 



6293 
50- Year Connni t t ed Dose Equ i vu I ent Factors- rem/Ki I n  take (Con t inued) 

1906H0 @Ro) 
Ingest ion Inhr I at i on 

Mss 
GI ABSORP 1.0E.00 4.0E-01 1.0E.00 

6.3E-06* -84* 

GONADS 0.7E-06* 1.7E-04* 3.4E-06* 
d$92 

58/10/28 

61/14/36 
BREAST 6.3E-06r 3.6E-06* 

62/14/34 
R YARWIl Q.bE-OS* 8.1E-OSr 6.6E-O6* 

KIDMEIS 

BRAIN 

ST WAU 

SI T A U  
UI T A U  
UI T A U  
ReUINDER 

8.3E-Mr 2.6E-041 a.SE-&o 
67/16/20 

3.7E-14* 2. BE-M* 
67/16/28 

4.1E-M 4.1E-04 9.6E-OS 
76/7/17 

6. QE-04 
1.4E-03 
1.4E-03 

1.0E-04* ~ 

I T  0.12 
E.E.D.E. 1.4t-04* 3.0E-04s l . l t -04*  

c 

l9% @Ro) Inhr I at ion 

:;::9i3 

-h 

Ingestion 
Mss 
GI ABSOP l.BE+BO ).BE-81 l . @ E * l  

2. BE-04 - 
- 

GONADS 2.E-04 2.QE-84 1.6E-04 

BREAST 2.7E-M 1. BE-M 

- 
..-- 64/14/31 I tc 

62114134 2 s  

+-;x 

'Jh: 
- -~- 

BRAIN 2.0E-03 1. 6E-03 
64/14/32 :.J r2 

ST WKL 1.2E-03 .i. SI WAU 1.6E-03 '.. . $! 
L -- 

UI WALL 6. QE-03 

R Y A W E m  3.7E-04 2 . i ~ - i u  
62/14/34 

64/14/32 
KI#MS 4.8E-88 1.8E-03 2.6E-03 

UI TALL 1.1E-02 - . . . .  . 3E-03 6.6E-04 

'5 0 
Inhr I at ion - 

%:3 :I3lQ:! 

Ingestion 
Mss 
GI A e s O R P  2.0E-02 2. BE-02 2. BE-02 - .4t- 3 Inhr Irt ion 

19% 0 
Ingestion 

. . .  
ColuDs 1:8E-04 2. BE-02 2. BE-82 

:$94 010/94 R Y A R R M l  1.8E-04 

74/10/16 89/19/12 KIDNEYS 1. QE-03 

Mss v 
62/16/33 

GONADS 2.3E-04* 6.9E-06* 4. 8E-06* 41/17/42 

BREAST 3.2E-06* 38/19/43 

R Y A W M l  4.8E-86r 

GI ABSORP 2.OE-02 
-04r 0 7E-04* 

46/16/39 

49/16/36 
KIDN€fS 2.lE-M 

U I W ~  
ST T A U  4.lE-04 9.2E-06 

76/8/17 
SI WALL 8.SE-04 1.0E-04 1.7E-04 

ee/s/7 72/18/12 
UI T A U  2.1E-03 3.4E-04 4.lE-04 

UI WALL 2.1E-03 3.4E-04 4.1E-04 
941313 73/16/12 

Q4/3/3 73/16/12 
t . t.D. E. 3.8E-84* 1.4E-04e 1. SE-04* 

SI WKL 2.3E-03 4. &E-04 

UI WKL 9.3E-83 1.6E-03 2.7E-03 
88/1/13 

921414 71/12/17 
UI T U  1.7E-12 2.0Ek3 6.2E-03 

961312 78/12/16 - . . . .  . 0 .  QE-04 1. 0t-03 

'% (VAS) Inhr l at ion - Ingest ion 
cuss 
01 ABSORP 

cs 8.lt-03 
. . . .  9. BE-84 

19% (Vw 
Ingest ion Inha tat ion 

Mss v 
GI ABSORP 

I.&-031 
. . . .  1.7t-B4* 

2.139 
'000159 

\ 



6293 
50- Year Comi  t t ed Dose Equ i va 1 en t Factors--rem/pCi In take  (Cont inued) 

Ingest ion Inha Irt ion 
CUSS 
GI ABSORP 1.0E.00 4.0E-01 1.0E.00 

2.2E-04 

GONADS 2.3E-04 2.7E-04 1: 3E-04 

BREAST 2.1E-04 1.3E-04 

R.MARROW 3.8E-04 2.1E-04 

K I D N M  3.8E-03 1.4E-03 2.1E-03 

BRAIN 2.1E-03 8.1E-04 1.2E-03 

ST WALL 6.6E-04 
SI WALL 7. BE-04 
UI WALL 2.6E-03 
U I  WALL 6.6E-03 

61/14/36 

68/13/37 

68/13/37 

61/14/36 

61/14/36 

. . . .  . -  3t-04 3.E-84 

Inhalation - Ingest ion 
QASS 
01 ABSORP 2.OE-02 2 .#E42 2. IE-12 

86iZY Z508s3 - 
. .  

OONADS 3.lE-04 1:8E-14 
63/13/34 

37/18/47 

48/16/46 

36/17/48 

64/12/34 

18/9/21 

87/6/8 68/11/21 

82/41) 88/11/21 

BREAST 1.1E-04 

R YARROW 1.8E-04 

K I D N M  1.6E-03 

ST WAU 1. BE-04 

SI WALL 1.0E-03 2. BE-04 

UI WAU 4.1E-113 7.1E-04, 1.4E-13 

UI WAU 8.9E-03 1.6E-03 3.1E-13 

- . . . .  . 4.k-04 6.9E-04 

l*W (vw 
Inha 1st ion .. 

I - Ingestion . 
& __-- 
01 ABSORP 

4.8t-04 -..- 
KIDNEYS 8. BE-06 
. . . .  8.3t-06 

'5 @W 
Ingest ion Inha I at ion 

U S  - 
GI ABSORP 1.0E.00 4.0E-01 1.0E.00 
mcs :;:;: - 
ST WALL 8.1E-04 8.lE-04 9.2E-06 

SI WALL 3.7E-04 
U I  v u  1.7E-04 

98/1/ l  

- . . . .  . 1E-05 3.1E-05 

'5 GI0 
Ingest ion Inha Iat ion 

Mss - 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 
mcs 2.1E-04 2.4E-04 

, 1/9/90 8/16/05 
ST W A L L  8.1E-04 9. 2E-06 

SI W A L L  4.1E-04 4.8E-06 
98/1/1 

981211 . .  
UI WALL 1.9E-04 . . . .  . - 3.4t-06 2 .BE45 

. '-b(vW 
Ingestion Inha Iat ion 

Mss - 
GI ABSORP 

6.6E-04 
. . . .  8.7t-05 

-b @Rd) 
Ingest ion Inhr I at ion 

M S S  - 
GI A B O R P  1.0E.00 4.0E-01 1.0E.M 
LUNG3 4.4E-03 1.8E-03 4.1E-03 

OOW 

BREAST 

R Y A R R m  

K I M E Y S  

BRAIN 
SI W A U .  
UI W A L L  
UI WALL cExE7 

~~ 

33/9/68 
6.2E-13 2.7E-13 3.2E-03 

4.4E-63 1. QE-13 2. BE-13 

6.3E-19 2.6E-63 4. lE-U 

7. #E-02 2.8E-12 4.4E-12 

4.4E-02 1.7E-12 2.7E-02 

48/13/39 

47/13/11 

47/13/11 

48/13/39 

46/13/39 
3.4E-03 
8.7E-03 
1.4E-02 

1.0E-02 6 .6~-e3 8 .  st-03 

2.140 



..a 
. .  50-Year Committed Dose Equivalent Factors--rem/&i' Intake- (Continued) - -  . . ' - 

Inha I a t  ion 
%M 

Ingestion 
Mss - 
GI ARSORP 2.0E-02 2.E-02 2. BE-02 - .3t-02 

~ & : / 1 / 9 8  
COMAE 1.2E-03 2.4E-03 . 

BREAST 2. BE-03 

R W O W  2.4E-03 

KIDNEfS 2.6E-02 

S I  WALL 2.lE-03 2.7E-03 

UI  WALL 7.4E-03 It: A 3.6E-03 

UI WALL 2.0E-02 6.2E-03 9.6E-03 

REMAINDER 2.6E-03 

VT 0.08 

37/16/40 

33/16/61 

- .33/18/61 

32/18/52 

39/14/41 

63/12/36 

78/6/22 58/18/32 

32/16/62 

- . . . .  . 4.  0t-03 4.  SE-03 

%a 0 
Ingest ion Inha l o t  ion 

CUSS - 
G I  ARSORP 

Gs 
GONADS ::;E - 
BREAST 2. QE-03 
R W O W  3.6E-03 
K I D N I X  3.6E-02 
REMINDER 4.lE-03 

I T  0.24 
. . . .  6.2E-03 

2.141 

000861 

. .  

I _  



629% 

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

THALLIUM 

Ingest ion Inha Iat ion 
U S  D W .  Y 
GI ABSORP l.BE*W 1. BE40 

2.1E-04 
3110187 

ST WALL 1.0E-03 1: 2604 
931215 

W I N D E R  1.4E-04 
I T  0.06 

C.E.D. E. 7.1E-05 3.3E-05 

Inhr 1st ion 
1% - Ingest ion 

QASS 
QI ABSORP 1.0E40 1 .BE40 
ma 
GONADS 6.6E-08 2.1E-06 

87/22/11 
9. BE-08 
41/16/44 

BREAST 

RYARRm 4.1E-06 
42/17/41 

ST WALL 2.0E-04 2.4E-05 
88/3/9 

H I N D E R  4 .8E-05 1. BE-05 
62/8/30 

WT 0.12 0.12 
. . . .  . 8.4t-06 

:;;:I:: 
- 

- 
/ 

19% I .. 
Ingest ion Inha lation 

QONADS 3.2E-05 1:4E-06 
68/19/16 

EWEST a . i ~ - 0 6  1. iE-05 

R Y A R W ~  a.a-06 2.OE-06 
46/16/97 

60/16/96 
' K I W Y S  1.0E-04 4. &E-06 

89/18/19 

88/4/10 
ST WALL 6.9E-04 8. QE-06 

ReuINDW 1.2E-04 
~ ~- 

WT 0.12 - . . . .  - 4.k-05 

Inha I at ion 
197T1 

Ingestion 
cuss - __ .- - 
GI ABSORP 1.0E.00 1 .BE40 

3.5t-05 2. BE-04 
5/4/91 

COW 3.6E-05 1:7E-05 

BREAST 3.3E-05 1 .9E-05 

R YARROW 4.4E-05 2.5E-05 

KIDNflS 1.4E-04 7.0E-05 

ST WALL 3.7E-04 7.0E-05 

W I N D E R  8.1E-05 
WT 0.18 

61/17/22 

51/14/35 

62/14/34 

59/16/25 

83/5/12 

- 4.3E-05 . . . .  . 

Inha Iat ion 
1-1 

Ingestion 
CLASS - 
QI BORP 1.0E40 1. BE40 
KINGS 7.4E-05 4.4t-04 

5/6/90 
CONADS 7.8E-05 3.5E-05 

BREMT 7.0E-05 4.1E-05 

R YARROW 8.lE-06 4.4E-05 

KIDNEYS 2.4E-04 1.1E-04 

ST WALL 1.1E-03 1. BE-04 

W I N D E R  2.0E-04 
'IT '0.18 

86/18/16 

51/14/35 

52/15/33 

84/18/18 

86/4/11 

. . . .  . 9.1E-05 

1 n g e s t i ~  Inhr Irt ion 
Mss - 
01 B O R P  l..oE*W 1. 0E. l  

1.6t-04 4.6t-04 
9/6/88 

OONADS 1.QE-04 8. QE-06 

BRWT 1.6E-04 9.2E-05 

R WRWn 1.7E-04 1. BE-04 

KIDNEYS 4.lE-04 2. BE-04 

ST WALL 9.3E-04 2.2E-04 

W I N D E R  4.lE-04 1.7E-a4 

rr 0.18 0.18 
. . . .  . 1. BE04 

84/17/19 

49/13/38 

68/14/30 

60/16/24 

71/7/22 

63/11/36 



6293 
. a  

50- Year Comi t t ed ' Dose Equ i vu 1 en t Factors- - rem/pCi In  take (Con t inued) 

Inhr I r t  ion 
1% - Ingastion 

cuss 
GI ABSORP l . IE*W 1. 1 E 4 8  

4.8E-86 :;g? 
OOW 4.8E-16 2.4616 

-1 4.4E-06 2. BE-16 

R Wwm 6.3E-06 3. BE-16 

KIDNEYS 1.9E-U - 9 . H 6  

ST W A L L  3.7E-U 7.8E-16 
79/7/14 

W I N D E R  8.9E-16 rr 1.18 
. . . .  . B.lt-06 

es/ir/a - 
62/14/94 

59/14/33 

si/ir/n 

Inhr I r t  ion 
=TI 

Ingest ion cuss - 
GI ABSORP l.BE*BB 1. BE48 
mGs 4. BE-84 

OONADS 6.9E-04 3.1E-94 

BREAST 4.8E-04 3.1E-84 

R YARROV 6.9E-04 3. BE-04 

BONE SURF 6.2E-04 
KIDNEYS 1.E-63 7.8E-M 

Sl WALL 1.2E-13 4.8E-04 

L;i/:i - 
66/14/31 

48/13/39 

49/13/38 

59/14/33 

67 I11133 
W I N M R  8.6E-M s.iiLii- 

48/13/39 
I T  1.18 1.18 

. . . .  . 4. Et-84 - 

Inhr Irt ion 
a111 

Ingasti on cuss - 
QI ABSORP l.BE*18 l .OE*H 

2.1E-04 

OOW 2.3E-84 1.4E-14 

8REAST 2.1E-M 1.2E-14 

R MARROW 3.2E-84 2. BE-14 

BONE SURF 2.9E-04 
KIDNEYS 1. BE-83 6. 9E-14 

ST WALL 4.4E-84 1.7E-84 

SI WALL 2.6E-14 
W I N D E R  2.7E-84 1. BE44 

UT 1.12 1.18 
. . . .  . 2.3E-84 

61/14/36 

49/13/38 

49/13/38 

68/14/36 

68/11/31 

48/13/39 

- 

*TI 
Inhr Irt ion - Ingestion 

Mss 
GI ABSORP 1 . I E . l  1. 1E*88 

1.3E-83 

rr 1.12 . . 8.18 
. . . .  . 9. BE-04 - 

Inhr Irt ion - Ingest ion 
Mss 
QI ABSORP 1.1E*11 1. 0E*08 

2.4E-83 :iE: 
- 

GONADS 2.4E-83 1.6E-03 
47/13/48 

47/13/48 

47/13/48 

47/13/48 

62/12/36 

47/13/48 

47/13/48 

BREAST ' 2.4E-83 1.6E-83 

1.0E-83 - - -  
KIDNEYS 1.7E-12 1.1E-82 - ,I 

R YARRm 2.4E-13 

._ 

ST W A L L  3.4E-13 1.7E-83 

SI WALL 2.4E-43 1.6E-83 

W I N D E R  2.4E-83 1.6E-83 

Wl 1.12 1.12 
. . . .  * 2.3E-03 

2.143 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

LEAD 

Ingest ion Inhs I at ion 
CLMS - 
GI ABSORP 2.0E-01 2.0E-01 

-04 
:%87 

GONADS 4.1E-06 8: 1E-08 
80/12/8 

ST WALL 8.3E-04 8.3E-86 

SI. WALL 2.4E-04 3. BE-06 

UI W A L L  2.0E-04 2.8E-05 

UI WALL 9.2E-06 
W I N D E R  7. BE-06 

UT 6.08 

92/2/8 

931413 

911614 

- . . . .  . 2.6E-05 

~. . . 
. -  

Ingest ion Inhalation 
Mss w 
01 ABSORP 2.6E-01 2.6E-01 

2.1E-84 
6/8/89 

87/11/22 
WNADS 1.3E-04 3.7E-06 

BREAST 2.7E-06 2.7E-06 
42/16/43 

43 l l8 l4 l  
A LuRRol 6.8E-06 6 .  3E-06 

LIVER 1. iE- 

BONE SlRIF 1. BE- 
43/19 

ST WKL 4.4E-04 8.6E- 
79/61 

SI WALL 6.2E-04 9.2E- 
86/61 

UJ WALL 6.3E-04 1.1E- 

39/10 

. .  
ZRBUINDW 7.8E-06 w 6.08 .. . . . .  . - 7.7E- 

14 
'46 
14 
'38 16 

.6 16 

.e I4 

I 
I6 
.2 

16 

.- 
Ingestion Inhr I at ion 

CLASS - 
GI ABSORP 2.0E-01 2. BE-01 

2.1E-04 

W A D S  1.8E-04 3.7E-06 

BREAST 4.1E-06 2.3E-06 

R YARRm 8.3E-05 3.7E-06 

LIVER 6 .  2E-06 

ST WALL 8.3E-04 1. BE-04 

SI WALL 8.3E-04 1. BE-04 

UI WALL 8.1E-04 1.3E-04 

UIWU 4.1E-04 7. BE-06 

W I N D E R  1.6E-04 

4/8/90 

84/91? 

47/14/39 

62/18/32 

48/17/37 

84/4/12 

921414 

931413 

911813 

WT B.08 
t . E.D. E. 2.2~-04 7.0t-06 

Ingestion - Inhr I at i on 
U S  v 
GI ABSORP 2.0E-01 2.0E-01 a 

7/4/89 
OONADS 1.SE-03 4.lE-04 

BREAST 

SI WALL 2.2E-03 - 

UI WALL 6.SE-03 

UI WALL 1.6E-62 

K I D N M  

LIVW 
BONE SUE 

71/9/20 
R MARROW 8.3E-04 7.4E-04 

43/18/41 
2.4E-fi4 
42/14/44 
6.6E-04 
74/8/18 
1.1E-03 
86/6/11 
1.7E-19 
91/4/6 
6.E-14 
41/16/43 
1.4E-63 
48/17/43 
2.8E-83 
43/18/39 - . . . .  . 7.9E-81 

2.144 



6293 
-- 

50- Year Committed Dose Equiva I ent Factors--rem/pCi Intake (Cont inued) 

CONADS 

BREAST 

R WWOW 

BONE WIF 

K I D N M  

LIVER 

ST WALL 
SI WAU 

a 1  VALL 

U I  WALL 

2.4E-04 

7. 6E-64 
1.4E-69 

2.7E-03 

2 .8663  

Inha Iat ion 
4”pb - Ingest ion 

Mss 
GI ABSOR 2.0E-01 2. BE-61 i;:r 

1.4E-84 
W / 1 6  
7.4-6 
46/13/41 
2.lE-M 
47/16/37 
2 . 3 M 6  
46/17/43 
1.7E-U 

3.3E-M 
44/17/39 

2.8E-04 

4.4E-e4 
91/4/6 
4. BE-M 
931413 

4a/ir/3s 

8r /8 /r  - 

W I N D E R  3. BE-64 

E.E.D.t. 8.7E-04 2.4E-04 
VT 0.08 

Inha Iat ion 
2% 

Ingest ion cuss - 
GI ABSORP 2.0E-01 2. BE-61 

GONADS 6.9E-64 1.2E-44 

BRWT 1.lE-04 6.7E-66 
48/13/39 

R YARRM 1.6E-04 - 9.2E-06 
63/16/32 

LIVER 1.6E-64 
47/17/30 

ST WAU 1.1E-03 2.2E-04 
79/6/18 

SI WALL 1.6E-03 2.8E-04 
911614 

U I  WALL 2.2E-03 3.6E-04 
921414 

UI WALL 9.6E-04 1.7E-04 

W I N D E R  3.7E-04 
I T  8.08 

t.E.D.t. 5.6E-04 1.7E-04 

86/8/7 

89/8/6 

WNADS 2.1E-02t 6. BE-0 
W 6 /  

BREAST 2.4E-62t 6. 9E-6 
WW 
2. SE-0 
W 6 /  
3. SE-0 
W 6 /  

KIDME6 3.6E-02* 8. 9E-6 
W 1 6 /  

LIVW 6.6E-02* 1.4E-6 
86/16/ 

UI WALL 2.3E-82e 6.G-6 
38/16/ 

R YAWMl 9.6E-62* 

BONE SlW 1.4E-81* 

W I N D E R  3.7E-021 1. BE-0 
381161 , - ,  ~~ 

rr 6.12 O i l  
t . t . D . t .  3.9E-02* 8 .  QE-B 

2 
4 
2 
i 
1 
4 
1 
4 
2 
4 
‘1 
6 
2 
4 
1 
4 

. . -  
9 

9 

_. 

Inha I at ion 
2% - Ingest ion 

Mss 
GI ABSORP 2.0E-81 2. BE-01 

CONADS 8.9E-64 2.2E-94 
74/8/10 

R YARRm 4.4E-04 6. 6E-04 
42/18/42 

BONE SUIF 2.8E-63 
4e / i r /4 s  

BREAST 1.3E-M 
42/14/44 

KIDNEYS 4.4E-04 
41/16/43 

LIVER 9. BE-04 
39/18/46 

SI V U  1.3E-03 3.1E-04 
78/8/18 

U I  WALL 3.4E-03 8.3E-04 

U I  WAU 8.7E-03 1. IE-03 

- 6.2E-04 

88/6/9 

921414 
. . . .  . 

Inha I at ion 
2% - Ingest ion 

Mss 
GI ABSORP 2.0E-01 2.0E-01 

01 8.3E-03* -02r 
k;F6/49 

BONE SW 1.4E-02* 3. BE-021 
38/16/49 

K I D N M  1. 8E-03* 4.1E-03t 
36/16/49 

LIVER 3.4E-03* 8. SE-63* 
38/16/49 

E. t.D.E. 1.6E-03* 3.7E-03* 

2.145 
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50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

=Pb 214% 

Inhr lat ion - Ingestion 
Mss 
GI ABSORP 2.0E-01 2.0E-01 

Inhr lat ion - Ingestion 
Mss 
GI ABSORP 2.0E-01 2.0E-01 

BUNE suI(F 2.lE-04 

ST WALL 7.0E-04 1. BE-04 

SI WALL 8.lE-04 1.2E-04 

UI WALL 1.3E-13 1. 9E-04 
981210 

UI hALL 8.3E-04 9 .  BE-06 
98/3/1 
9.0t-05 

67/28/17 

971211 

97/2/1 

Inhi lit ion 
U P b  - Ingest ion 

cuss. 

BONE SW B.lE*Bl* 2.0E*02* 

KIDNEYS 1. bE*01* 2.6E*01* 
38/16/49 

LIVER 2.3E*ll* 6. 8E*Bl* 
38/16/49 r. E.D.E. 6.1E*00* 1.3E*01* 

36/15/49 

Inhi lit ion 
a1Pb - 

1/9/96 

Ingest ion 
Mss 
QI ABSORP 2.0E-01 2.0E-01 
mGs 6.7E-02 

ST WALL 4.4E-03 
SI WALL 2.1E-13 
&I WALL 8.6E-04 - . . . .  . 8.Bt-03 

Inhilition - ~ * .  . ..Ingestion 
cuss.. - _. ---. - * 

a1 ABSORP .2.1E-11 2. BE-11 
7.4t-01 
1/1/98 

R LulwoI 6.6E-12 1.2E-01 
- 48/21/31 

49/21/30 

48/21/31 

BONESURF 6.3E-11 1.4E.00 

uvw- 8.1E-12 1.8E-01 

KID= 4.lE-12 
uf WALL 0.3E-02 
UI WALL 7.4E-12 . . . .  . 1. BE-01 

Inhr l at ion Ingestion 
U S  - 
GI ABSORP 2.0E-01 2.0E-01 

. .  02 
1/8/93 

CONADS 1.2E-04 

BONE SUE 4.1E-03 
ST WALL 3.3E-03 
SI WALL 2.1E-03 
UI WALL 9.3E-04 

R m m  4.1~-04 

- . . . .  . 8.7t-03 

2 A46 

000166 
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50- Year Corn i t t ed Dose Equ i va 1 en t Factors - - rem/&i I n  take  (Con t inued) 

BISMUTH 

Inhalation 
% 

Ingestion 
QASS - 
GI ABSORP 6.0E-02 6.OE-02 6.0E-02 

1.9t-04 2.8E-04 
2/9/89 0/12/00 

GONADS 1.3E-04 2.2E-OS 2.2E-06 
041810 65/14/21 

KIDNEYS 2 . i ~ h 4  s.i~-as 
rojiqn 42/47/11 

ST WALL B.6E-04 1.lE-04 

S I  IAU 4.4E-04 8.3E-06 

UI IAU 4.4E-04 6.7E-06 7.0E-06 

UI IAU 4.1E-04 8.7E-06 1.1E-04 

R W I N M R  1.8E-04 
I T  0.08 

f . E. D. E. 1.7t-04 8.1E-06 6.lt-06 

~ 8 1 9  

911416 

90/6/6 87/13/20 

941412 78/12/18 

aAss 
01 ABSORP 
LUNOS 

GONADS 

KIDNEYS 

ST WALL 

S I  WALL 

UI IAU 

Inha lit ion - %i 
Ingest ion 

6.0E-02 6. BE-02 6. BE-02 - .0 - 
;;&:4 ;/1:/:: 

3.3E-04 6.9E-06 4. BE-06 

7.8E-64 2.1E-04 
00/8/8 78/16/12 

63/28/21 4316116 

W 3 / 9  

941313 

96/3/2 73/18/11 

951312 ?2/14/14 

1. ~E-OB 2.1E-04 

1. SE-03 2.3E-04 

1.9E-03 2.9E-04 2.2E-04 

UI WALL 1.1E-03 1.7E-04 1.8E-04 

RWINDW 2. BE-04 
I T  0.08 - . . . .  . 1. Bt-04 1.3E-04 

Inha 1 at ion 
%i 

Ingestion 
cuss - 
01 ABSORP 6.0E-02 6. BE-02 6.  BE-02 

-04 3. - 
:;&1 l/!i/:: 

GONADS 3 x 4 4  6. BE-OS 2. BE-06 
88/7/6 86/24/11 

BREAST 7.E-06 3.6E-06 
46/12/43 

R YARWll 9.8E-06 4.1E-OS 

KIDNEYS 4.lE-04 1.X-04 

ST IAU 1.1E-03 1.9E-04 8.9E-06 

SI WALL 1.lE-03 1.7E-04 

UI WALL 1.2E-03 1. BE-04 7. 4E-06 

UI WALL 3.8E-04 
ReUINDER 2.9E-04 9.6E-06 

__ 

61/13/38 

69/28/13 41 /M/9 

~ / 4 / 1 2  ~ / 2 0 / n  

931413 

931413 8912219 

69/11/30 
I T  0.08 0.08 . . . .  . - 1.2E-04 6.  BE-06 

Inho Iat ion 
%i 

Ingestion 
cuss v 
GI ABSORP 6.OE-02 6.0E-02 6.0E-02 

:;;g3 - - 
GONADS 2.6E-03 4.4E-04 6.6E-04 

87/6/8 -re/is/is 
R YARROl 6.9E-04 2. SE-04 2. SE-04 

BEAST 1.8E-04 1.9E-04 

K I D N M  3.4E-03 9.3E-04 

ST W A U  1.7E-03 6.2E-04 

53/11/38 42/14/44 

17/18/43 33/13/64 

44/28/38 48/43/11 

62/13/36 
SI WALL 4.lE-03 7. BE44 9. BE-04 

UI WALL 7.8E-03 1.3E-03 1.7E-03 

UI WALL 8.1E-03 1.3E-03 2. BE-03 

W I N D E R  1.3E-03 4.8E-04 

m / s / r  ro/is/is 

91/4/6 71/14/16 

961312 72/13/15 

41/17/42 
I T  0.06 0.08 

. . . .  . 7. I€-04 8.2E-04 

2.147 



629% 
50- Year Commi t t ed Dose Equ i vu 1 en t Factors -- rem/& i I n  take (Con t inued) 

Mss 
GI ABSORP 6.0E-02 
rrmR 

6.0E-02 6.0E-02 
1.  SE-03 1.E-82 LvnW 

014188 011199 
GONADS 6.6E-03 

R MARROW 1.2E-03 

BREAST 

KIDNEYS 

1:3E-03 2.6E-03 

7. BE-04 

6.6E-04 1.4E-03 

1.3E-02 3.7E-03 

77/7/16 69/18/31 

44/12/44 

41/11/48 16/6/79 

31/16/60 38/31/33 
SI WLL 6. 9E-03 1. SE-83 

&I WALL 9.8E-03 2.1E-03 4.4E-03 
71/8/21 

7916116 67/18/33 
LLI WALL 1.9E-02 3.2E-03 7. &E-03 

90/4/6 02/18/26 

33/16/62 1/1/90 
W I N D E R  2.4E-03 2.0E-03 3.2E-03 

0.06 0.00 0.00 
2.E-03 3.9t-03 

‘IT 
. . . .  . -  

n ACC 
Ingest ion Inha Irt ion 

6.0E-02 . 6.0E-02 
3.SE-03 2.1E-02 

GI ABSORP 6.0E-02 

GONADS 1.1E-02 2: 2E-03 4.. 4E-03 

R wwol 2.3E-03 1.3E-03 
80/0/14 03/11/28 

17111142 - ,--. KIDNEYS 2.4E-02 6.3E-03 

SI WALL 1.2E-02 2. BE-03 6.2E-03 

UJ: WALL 2.3E-02 4.4E-03 9.3503 

34/16/60 42/36/22 

76/7/18 02/11/27 

04/6/11 03/18/21 
IJJ WALL 4.4E-02 7.4E-03 1.7E-02 

W I N D E R  4.4E-03 3.3E-03 
921414 06/18/25 

39/16/52 
u.OO 1.00 - 3.7E-03 6. QE-03 

.. 

Inha I at ion Ingest ion 
U S  D I Y 

6. BE-02 5.0E-02 
2.6E-03 1.2E-01 

GI ABSORP 6.0E-02 

6/3/91 0/0/100 

Inha I at ion Ingest ion 
U S  D I Y 

6. BE-02 5.0E-02 
2.6E-03 1.2E-01 

GI ABSORP 6.0E-02 

6/3/91 0/0/100 
GONADS 6.9E-03 1.4E-03 

KIDNEYS 2. BE-02 

SI WALL 7.0E-03 
UI WALL 1.SE-02 3.1E-03 

UI WALL 3.4E-02 6.9E-03 

W I N D E R  2.6E-03 

74/7/19 

33/16/51 

80/6/14 

9214 14 

32/16/53 
‘IT 0.06 - . . . .  . 2. BE-03 1.4E-02 

2% 
Inha I ati on - Ingestion 

Mss 
GI ABSORP 6.0E-02 6. BE-02 6 .BE-02 
mGs 

Inha I ati on - Ingestion 
Mss 
GI ABSORP 6.0E-02 6. BE-02 6 .BE-02 
mGs 
KIDNEYS 1.1E.00 1-.lE.01 . 

33116161 . .  LLI WALL 2.9E-01 - 8 . k - 0 1  7.6E40 . . . .  . 

21ugi 
Inha Iat ion - Ingestion 

Mss 
GI ABSORP 6.0E-02 6.0E-02 6.OE-02 

KIDNEYS 2.2E-02 2.1E-01 
31/15/64 . .  

UI WALL 2.1E-02 
LLI WALL 5.6E-02 
t . E. D. E. 6. ~ ~ - 0 3  1.3t-02 l.gE-01 

Ingestion Inha Iat ion 
0 W Y - Mss 

GI ABSORP 6.0E-02 6. 0&2 6.0E-02 
1 . 3 ~ 4  1.4E-01 
8/7/93 0/14/86 

KIDNEYS 4.1E-03 1.0E-01 

ST WALL 6.9E-03 
SI WALL 4.1E-03 
UI !ALL 2.4E-03 

01/31/8 

- . . . .  . 2.1E-02 1.E-02 

2.148 

61001438 



50- Year C o m i  t t ed Dose Equ i vu I en t Factors- - rem/&i I n  take (Con t inued) 

Inhi lit ion 
i 

Ingest ion 
cuss - 
GI ABSORP 6.E-02 6. BE-02 6. BE-62 

1.0 - 
0/e;9:' ijZ/:k - 

KIDNEYS 2.2E-03 7.0E-62 
02/91/7 

ST VALL 4.8E-63 
SI V U  2.7E-03 
U I  VALL 1.6E-03 . . . .  . 1.7E-62 1.4t-02 

Inhi lit ion 
41'ei 

Ingastion 
QASS v 
GI ABSORP 6.E-82 6. BE02 6. BE-02 

:;;5:; :;E/:; - 
KIDNEYS 1.6E-02 

ST VALL 3.2E-03 
SI V U  8.SE-84 

04/32/4 

- . . . .  . B.3E-83 6.8E-83 

, 

, 

2.149 



50- Year Commi t t ed Dose Equ i vu 1 en t Factors - - rem/& I n  take (Con t inued) 

WLON I UH 

Inha Iat ion 
% 

Ingest ion 
Mss GI AESORP 1.0E-01 1.0E-01 1.0E-01 
KINGS 

$;8Y :i::/:: - 
SPLEEN 1.4E-04 

KIDNEYS 8.9E-06 

CWMk 1.8E-04 4.lE-06 3.4E-06 

BREAST 3.4E-06 2.4E-06 

R YAWMW 4.8E-06 2.8E-06 

ST WALL 7.0E-04 1.1E-04 

46/19/30 

47/19/34 

78/18/12 68/18/14 

46/16/40 

49/16/30 

82/6/13 ' . .  
SI WALL 4.8E-04 &I WALL 6.QE-04 1. BE-04 1. BE-04 

LLI W U  4.8E-04 8.  6E-06 1. BE-04 
881617 78/16/15 

881616 18/16/16 . .  
W I N D E R  1.3E-04 

9.06 
t . E. D. E. 2 .BE-04 7.9E-06 6.9E-06 

WT 

CUSS 
GI ABSORP 
[I[RIB 

Inhr lrt ion ' 
2%0 

,- 

Ingest ion 

1. BE-01 1.0E-01 1.0E-01 
-04 -04 

:$90 !i::/88 
3. BE-04 

1. 9E-04 
41/16/41 

43/18/38 
2.3E-04 0.3E-06 3.2E-06 

4.8E-06 4.4E-06 
71/11/18 69/22/18 

44/16/41 

Inhalation 
mlb 

Ingest ion 
CUSS 
GI ABSORP 1.0E-01 1.0E-01 1.0E-01 

f l  cs 4.4E-04 6. SE-04 

S p c w  3.3E-04 1.4E-04 
49/21/30 36/32/32 
2.2E-04 KIDNEYS 
64/28/26 

CONADS 0.7E-04 1.4E-04 1. BE-04 

EREELST 1.lE-04 7.4E-06 6.2E-06 

R MARROW 1.8E-04 8.8E-06 0.3E-06 

1.7E-04 ST WALL 8.6E-04 

SI WALL 1.6E-03 2. BE-04 2.3E-04 

UI WALL 2.6E-03 4.1E-04 3. SE-04 

LLI WALL 1.6E-03 2. BE-04 2.1E-04 

W I N D E R  4.1E-04 

84/8/8 71/19/10 

47/14/39 38/18/52 

63/13/34 36/19/46 

66/17/28 

88/6/0 72/18/10 

921414 73/17/10 

89/0/6 7311819 

'IT 0.00 - . . . .  . 2. Bt-04 1.E-84 

21Uh 
Ingest ion Inhalation 

CUSS 
GI ABSORP 1.0E-01 1.0E-01 1.0E-01 

;;:71:: 
4.4E.01 1.4E.01 KIDNEYS 9.3E.00 
34/16/60 37/29/34 

LIVER 1.6E.00 8.1E.00 
34 11 81 60 
8.1E.01 2.6E.01 S p L w  1.6E.01 
34/16/60 37/29/34 

t.t.D.E. 1.0E.00 8.0t.00 8 .1E*00 

S R r m  

KIDNEYS 

OOW 

B R W T  

R wwol 7.OE-06 6.2E-86 
46/16/39 

73/7/20 

82/7/11 

84/6/10 

ST V U  6.7E-04 1. SE-04 

SI V U  7.OE-04 1.4E-04 

&I WALL 8.1E-04 1.6E-04 

UI WALL 3.2E-04 
W I N D E R  1.8E-04 

rr 0.00 
. . . .  . 1.3E-04 7. flE-06 

2.150 



50- Year Corn i t t ed Dose Equ i va 1 en t Factors - - rem/pC i I n t a k e  (Con t inued) - 

ASTAT I NE 

Inha I at ion 
m A b  

Ingestion 

. .  . .  
OOW 8.lE-M 
BRWT 7.8E-u 
R WWOI 8.1E--14 
THYROID 7.8E-U 
BONE SUIF 7.8E-84 
ST W A U  1.8E-03 
WINDER 9.3E-84 rr 1.24. 
. . . .  . 1.9E-03 2.3E-03 

Ingest ion Inhi tat ion 
Mss - 
GI ABSORP 1.0E.00 1. BE48 1. BE40 

4.lt-02 6.6t-01 7.8t-01 
2/3/96 i / r / ~ 2  

GONADS 4.lE-02 
BREAST 4.1E-02 
R NARROW 4.1E-02 
THYROID 4.1E-02 
BONE SURF 4.1E-02 
ST WKL 4.4E-02 ’ 

SI IKL 4JE-02 
UI WKL 4.lE-02 
WINDER 4.1E-82 rr 1.. 12 - . . . .  . 6.7t-02 9.3t-02 

2.151 



6293 
50- Year Commi t ted Dose Equ i vu 1 en t Factors--rem/&i Intake (Con t inued) 

FRANC I UM 

Inhalat ion - Ingest ion 
CUSS ---- 
G I  ARSORP 1.0E.00 mcs 2.lE-03 

1 .BE000 
9.3E-02 -- 
1/14/85 

GONADS 2.1E-03* 
BREAST 2.lE-03, 
R UARROV 2.1E-03* 
THYROID 2.1E-03* 
BONE Sua 2.lE-03s 
ST V U  7.4E-03 
UI V U  2.1E-03 
WINDER 2.1E-03* 

I T  0.18 
. . . .  2 . 6E-03* 1.1E-02 

Ingest ion Inhr l r t i o n  
Mss 
b I  ABSORP 1.0E.00 1. IE40 

cs 8.6E-83 -0 
%7: 

UOW 8.6E-03 6.2E-03 

BREAST 8.6E-03 6.2E-03 

R YARROV 0.SE-03 6.2E-03 

THYROID 8.6E-03 6.2E-03 

BONE Sua 0.6E-03 6.2E-03 

ST V U  9.3E-03 6.6E-03 

SI WALL 8.6E-63 
UI WALL 8.6E-03 
WINDER 8.6E-03 6.2E-03 

I T  e. 12 6.24 
. . . .  . 6.lE-03 

48/13/39 

48/13/39 

48/13/39 

48/13/39 

48/13/39 

49/13/38 

48/13/39 

- 

.. . 

2.152 
000172 



6293 A ,  

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

RADIUM 

Ingestion Inha Iat ion 
cws - 
GI mow 2 . G I l  - 2.IE-61 

cow 1 . H l  
R YARRm 1.IE.ll 
BONESUIF. l . lE.01- 5 , 

:;gl 

UI W U  l . IE40-- a. .. . . . .  . 7.6E40 

. 22%'. 
Ingest ion Inha Iat ion 

Mss D- W Y 
GI ABSORP 2.IE-61 2. BE-01 m 
GONADS 7.8E-02 
R NARROW 6.SE-01 
BONE SURF 6.9E.00 
UI WALL 3.1E-01 
UI WALL 7.4E-01 
. . . .  . -  2.9t.00 

Ingest ion Inha I a t  ion 
CUSS v 
GI ABSORP 2.OE-01 2. BE41  

8.3E41 

GONADS 1.3E-01 
R NARROW S.3E-01 

I / I / l I a I  

BONE SURF 6.7E.00 
. . . .  . -  7.St49 

Inha 1st ion 
224b 

Ingest ion 
cws v 
GI ABSORP 2.0E-01 2.0E-01 

6.9t.01 

GONADS 3.4E-01* 
R NARROW 2.2E401 
BONE SW 2.5E41r 

38/22/40 
t.t.D.E. 1.1E40r  r . g t + a ~ *  

.- 
. Ingestion Inhalation 

a s s .  - 
2.E-01 

0/4/0S 
R YAWMl 1.6E-04* 1.8E-04* 

38/23/39 
BONESUIF 3.1E-U* 3.6E-03* 

ST WKL 1.E- I3 
SI W A U  4.8E-04 

1.2E-I3 

98/22/11 3 f = -.A -. ~ .I 

1 .* UI W L  2.3E-84 
t.t.D.E. 2.2E-04r 2.7t-040 

Inha Irt ion 
% 

Ingest ion 
CUSS - 
GI ABSORP 2.IE-01 2.0E-01 

6.9E-Blr *0lr 
;;;;98 

GONADS 6.9E-0lr 
BREAST 6.9E-0lt 
R YARROW 2.4E.001 2.7E.001 

37/21/42 
BONE !US 2.1E41r 2.4E*01* 

36/21/41 
t. t .D.  t. 1 .2 t40 r  4 .2 t40 r  

2.153 

0001'73 



6295 

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

ACT IN I UM 

Ingest ion Inhr 1st ion 

1. BE-03 1. BE-03 1. BE-03 
Mss 
GI ABSORP 1.0E-03 

-, -. . .  
2.2E-02 
36/18/47 
1.4E-01 

1.8E.00 
34/17/49 
4.8E-01 
34/17/49 

cow 
R U4RROV 

BONE SUW 

LIVER 
SI V U  4.lE-03 

34/i7/49 

UI VALL 1.2E-02 
UI VALL 2.7E-02 t. E.O.E. 2.8E-03 1.E-01 1.0E-01 1.1E-01 

Ingestion Inhi lit ion 
D V Y 

1 .BE43 1. BE-03 1, BE-03 
Mss 
01 ABSORP 1.0E-03 

R w m  1: 4E.01 

BONE SUW 3.7E-01 1.7E.02 2.9E.01 
32/18/62 

32/18/62 39/62/9 
LIVER 

ILI VALL 3.6E-01 

4.8E*el 
32/18/62 

. .- 
Ingest ion Inhi lit ion 

D W Y 

%$ t;06;96 

1. BE-03 1. BE-03 1.0E-03 
4 0  

cuss 
01 mORP 1.0E-03 

. .  
2: l L 0 1 *  
31/19/44 
1.2E.00 
37/19/u 
1.8E.01 
37/19/44 
4.1E.00 
37/19/44 

OONADS 

RWWm 

BONE suI(F 

LIVER 
SI V U  4.4E-02 
UI TALL 2.1E-01 
UI VALL 4.lE-01 

-. 

- . 1E.K 1.3E.00, 1.0E.00 1 

Ingest ion Inhalation 

1. BE-03 1.0E-03 1 .BE43 . 
Mss 
GI ABSORP 1.0E-03 
mcs 
GONADS 3.1E.00 1. SE.03 3.7E.02 

R YARROV 2.0E.01 9.6E43 2.4E.03 8.5E.02 

5.6E.03 
0/0/100 

32/16/52 25/33/42 

32116162 26133142 8/2/90 
BONE SW 2.6E.02 i~2E.i~ 3. i~. i4 i . . i ~ + w  

32/16/62 26/33/42 8/2/90 
LIVER 6.8E41 2.7E.04 7.0&03 2.5E.03 

32/16/62 8.7t.03 26/33/42 1 .7E*03 8/2/90 1 .2E*03 
.t.D.E. 1.4E.01 

Inha Irt ion 
228Ac 

Ingest ion 
Mss 
GI AESORP 1.0E-03 1.0E-03 1. BE-03 1. BE-03 
mcs -0lr 9.3t-01* 

:j387100 010 j100 
CONADS 8.7E-04* 
R yAwu)V 1.0E-03* 4.1E-01* 1.0E-01* 

32/16/62 28/34/40 
BONE SW 1.1E-02* 6.2E.001 1.3E*00* 

32/16/62 26/34/40 
LIVER 3.0E-03 1.4E*00* 3.4E-01s 

32/18/62 28/34/40 
ST V U  2.3E-03 
SI V U  4.lE-03 
ILI V U  8.9E-03 
LLI VALL 7.0E-03 
E.E.D.E. 2. IE-~W 2.9E-01* 8.7t-02r 1.1E-01* 

! 

2.154, 
000174 



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

THORIUM 

Inhalation 
=Til 

Inhalation Ingest ion 
%I 

Ingestion 
Mss -Mss D V y ' ' Y  

2.0E-84 >2.&04*- 
. -- 9- Q I A B O R P  2 . S M  2 . S M  2.6E-14 QI ABSORP 2.E-04 

fiiig $Ej;i :;:E::: ._. 
R YARRm l . l E * l *  6.3E*12* 2.6b1Pd 

2611142 612192rii ' 
ST WALL 1.1E-02 
SI WALL. 4.lE-03 

Ingestion Inhalation 
Mss - 
01 ABSORP 2.1E-04 2.1E-14 2.0E-M 

8.9E41 1.3t.02 

R YARRm 2.1E-12 

BONE S W  2.6E-41 

1/1/les 1/1/11 

36/47/18 
8.9E.81 

1.1E42 
36/47/18 

UI W U  9.3E-12 
UI V U  3.4E-01 . . . .  . - 1 . 6 t 4 1  1 . 6 E * c  

Inhalation 
2% 

Ingestion 
Mss - 
01 ABSORP 2.0E-04 2. #E-04 2. BE-04 

3.6E.02 2 . 6 E * a  

R YAWMl 7.0E-0h 

BONE SlW 8.9E* I *  

1/1/99 1 / 0 / l M  
4 . lE42t  
26/94/41 
6.2E43r 
2619414a . .  

UI WALL 4.8E-11 
t . E. D. E. 3.8E-Blr 2.6E*02* 3.1 t 4 2 t  

cuss Inha I at ion - 22Qn, 
Ingestion 

Gi k O R P  2. BE-04 2.OE-04 2.0E-04 
7.4E43r 

WNESUIF 1.3Edl* 

t.E. D. t. 6.3t-01* 

- _  
Inha l at ion 

%l 
Ingestion 

Mss - 
QI ABORP 2.1E-14 2. BE-64 2. #E--84 

:;:fi7 :;:E 
R Y A R R m  2. 9E-14* 

BONE W 3.4E-03* 

SI WALL 1.7E-03 
U I  TALL 7.0E-03 2. @E-13 2.3E-03 

72/12/16 67/28/13 
3.6E-83 4.lE-03 

31/39/31 

29/48/31 

U I  V U  1.3E-02 

Inha 1 at ion 
% 

Ingestion 
Mss D 

*ai 
R YAWMl 6.6E*00* 3.3E*03* l .SE* I *  

2.E-14 2.0E-04 QI ABSORP 2.1E-14 

:;;;11iil. 

25/33/42 6/2/92 
BONE SW 7.1E*Ol* 4.1E*04* 1:9E*04* 

t . E. 0. E. 2.8E.001 1. 6t*03* 1.1E.m 
26/33/42 6/2/92 

Inha lit ion w 
% 

Ingestion 
0 l0 l l 00  u s  

R MARROW 7.0E*00* 4.1E*03* 1:7E*03* GI A B O R P  2.0E-04 2. BE-04 2. BE-04 
26/33/42 6/2/92 :;:g :;;71:: 

- - 
BONE SW 6.9E*01* 6.2E*04* 2.1E*04* 

26/33/42 6/2/92 UI WALL 5.8E-02 
t.E.D.t. 3.SE*00* 2.0t*03* 1.7t*03* UI WALL 1.6E-01 7 .BE42 7.4E-02 

. . . .  . - 2. St-02 3.3t-02 
82/9/29 62/17/21 

2.155 

000175 



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

PROTACT IN I UM 

Inha I at ion - Ingest ion 
CUSS 
GI ARSORP 1.8E-83 1. BE-83 1. BE-03 

ST WALL 1.2E-82 
SI W A U  6.7E-83 
UI WALL 2.6E-03 
e.E.D.t. 1.3E-03 4.4E-82 4 .9t-02 

Inha Iat ion 
2% - . Ingestion 

CLASS 
QI ARSORP 1.BE-83 1. BE-83 1. BE-83 

si:;:: :;:E 
OOW 2.IE-I3 
R YARROW 3.3E-83 

BONE Sua 3.6E-82 

SI WALL 4.1E-83 
UI W U  1.1E-82 

. .  . _  
3.3E-I1 
26/36/39 
4.1E.W 
26/36/39 

UI WALL 1.9E-82 
E. E. D.E. ~ . B E - B ~  2.3E-81 4.1E-81 

Inha Iat ion 
=Pa 

Ingest ion 
CUSS - 
01 ARSORP 1.8E-83 1 .#E43 1. #E-83 

.e *el* 
;/071:: :;:;lee 

OOW 2.6E-83 
R YAWnn 6.7E-83t 
BONE Sua 7.4E-I2* 7.IE.W* 

32/43/26 
UI T U  8.6E-03 

.LU:TKL 2.4E-82 
3.E.D.t. 6.6t-03r l . l b W * - I . b W *  

- --431Pa 
Mss - Ingest ion , Inh8 I8t ion 

-01 ABSORP 1.8E-83 1. IE-83 1. IE-83 
3* 

R MRRW 2.1E*Bl* 2.6E438 1.1E*83* 

:BONE SUE 2.7E*82* 3 . S 8 4 8  1.&84* 

;;:;1:0 

26/33/42 7/2/91 

26/33/42 1/2/91 
E.t.D.t .  l . l t*Bl*  1.3E*83* 8 . 6 m  

Inhalation 
p2R 

Ingest ion 
Mss D I Y 
GI ABSORP 1.8E-83 1. BE-83 1. BE-03 

2.8E-Blr 
8/0/108 

1. BE-Bl* 7. BE-02* 

2.3E*881 8. QE-Bl* 
26/33/49 7/2/91 

26/33/42 7/2/91 

WNADS 2.IE-031 
R YARROW 1.9E-83* 

BONE SUS 1.9E-02* 

SI WALL 4.1E-83 
UI WALL 1.1E-02 
U I  WALL 1.9E-02 
t . E. D. t. 3.4E-03* 8.9t-82t 6 .Bt-02* 

. -  
Ingestion Inhalation 

Mss w 
QI ARSORP 1.IE-I3 1.IE-03 1.8E-83 

4.4E-82 6.3t-82* 

GONADS 9.6E-M* 
BONE suI(F 

UI WAU 1.3E-82 

r/s/1re r/e/1ee 
2.7E-I2* 
34/46/21 

UI WALL 3.7E-82 1.7E-82 1. BE-02 

t .E.D. E. 3.3E-83* 

Inha Iat i on 
p54R 

Ingest ion 

OONADS 1.2E-03 - 1; (E-M 2: 3E-84 
73/16/11 66/26/9 

STWALL 2 . 6 0 3  
SI WALL 5.- 8.1E-84 1.IE-I3 

74/16/16 67/26/8 
UI WALL l . l G 0 2  . 1 . 7 b 0 3  2.X-I3 

7611619 6712618 
LLI WALL 1.9.3E-03 - - - - _l?SE43 1.7E-83 

76/16/9 68/26/7 . . . .  . 6. 6E-04 7.4E-04 

2.156 

000176 



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

URANIUM 

Ingestion Inhalation 
CUSS - 
GI ABSORP 6.8E-82 2.8E-83 6.8E-82 6.8E-82 2.8E-83 

7.4t.88 1.2t.02 1 .8t*82r 
1/1/98 8/8/188 8/8/188 

R YARROW l.@E*@@* l.@E*@lr 
33/16/61 

BONE SW 1.3E.Blr 6.2E-81* 1.2E*82* 
33/18/61 

33/18/61 
KIDNEYS 4.4E.881 1.0E-Bh 4 .4E4 l r  

. .  
UI WALL 4.lE-81 

E.t.D.E. 8.4t-Blr 1.2t-Blr 8.4E*88+ l.4t.81 2.@t*Bl* 
UI WALL 1.2E.88 1.2E.80 

Inhr I at ion 
231 

Ingest ion 
CLASS w 
GI ABSORP 
r 
GONADS 

R NARROW 

BONE SUR 

KIDNEYS 

SI WALL 
UI WALL 

LLI WALL 

5 .  @E-82 2. BE-83 5. @E-82 5. @E-82 2.8E-83 
8.9E-84 4.4t-83 6.5E-83 
2/2/98 8/1/9Q 8/2/90 

78/9/21 

38/18/48 

34/17/49 

36/17/48 

3.4E-84 3 .  BE-84 9. 2E-86 

4. BE-84 

4.4E-83 

2.7E-83 

1.1E-83 1.1E-83 
4.4E-83 4.8E-83 7.4E-84 1.7E-83 2. BE-83 

1.1E-82 1.1E-82 1.7E-83 4.1683 4.8E-83 
941313 88/11/23 84/10/10 

98/3/1 07/18/23 84/10/10 
. . . .  . l t - 8 3  8.3t-84 8.8E-84 1 . 1 E - m  - 

Inha I at ion 
"t 

Ingest ion 
CLASS - 
GI ABSORP 6.8E-82 2.8E-83 6.8E-82 6.8E-82 2.0E-83 

081 6.6E083r 
~ / ~ ~ 1 8 8  8/8/188 

R NARROW l.BE*@Bt 8.3E-82r 1. 5E*Bl* 
33/18/61 

BONE SUR 2.4E*81* 1. @E481 2.4E.821 7. 8E*81* 
/ '  33/18/51 38/29/41 

KIDNMS 5.9E*88* 2.3E-81* 6.0E*81* 
-, 33/18/51 

a1 ILL 8.7E-82 

Inhr Irt ion 
23su 

Ingest ion 
CLASS - 
GI ABSORP 6.8E-82 2.8E-83 6.8E-82 6.8E-82 2.8E-83 

1.2t.88 6.9E.01 1 . l t 4 3 t  
3/2/96 8/8/188 .8/8/188 . .  . .  

R YAWMl 2.7E-81r l.lE-82* 2:8E*88* 
33/16/61 

33/18/61 

33/18/61 

BONE SllRF 4.4E*88* 1.7E-8lt 4.1E.Blt . 

KIDNEYS 1.7E*88* 7.8E-821 1 .7E4 l r  

UI WKL 6.9E-82 
l.9E-81 UI WALL 

C.E.D.t. 2.7t-Blr 2.5t-82* 2.7t*88* 7.1E.08 1 .3E*82* 

Inha Iat ion 
2321 

Ingest ion 
cuss - 
GI ABSORP 5. @E-82 2. BE-83 6 .8E-82 5.  @E-82 2.8E-83 
DINGS 1.2E.88 6.9t.81 l.lt.83r 

R YARROW 2.7E-81* 1.1E-82t 2.8E*88* 

BONE SURF 4.1E*88* 1.7E-81* 4 . 1 E 4 l r  

KIDNEYS 1.7E.881 7. 8E-82* 1.7E.81+ 

UI WKL 6.9E-82 
U I  WALL 1.8E-81 
t. t .D.t.  2.8t-81* 2.5E-825 2.7E.BBt 7.1t.88 1.3t.821 

3/2/96 8/8/188 8/8/188 

33/18/61 

33/18/61 

33/16/61 

Ingest ion Inhalation 
tLAss - -- -- 
GI ABSORP 6.8E-82 2.8E-83 6.8E-82 5.BE-82 2.8E-83 

1.1E.88 6.6E.81 1. 8t*83* 
3/2/96 @/@/l@B 0/B/l88 

33/16/61 

33/18/61 

33/16/61 

R MARROW 2.6E-81, 1.8E-82t 2.4E+88* 

BONE SURF 3.7E.881 1.8E-81* 3.7E.81* 

KIDNEYS 1.8E*88* 6.3E-82r l.BE*Bl* 

LLI WALL 2.8E-81 2.8E-81 
a 1  WALL 8.3E-82 
. . . .  2.SE-81* 2.5t-02r 2.5t*881 6.7E.08 1.2t*02* 

LLI ILL 2.1E-0l 
C.t.D.E. 1.3t*88* 6.8E-42* 1.2t+@l*  1.3E+81* 8.7E*82* 

2.157 

/ 



50- Year Comi t t ed Dose Equ i vu1 ent Factors-- rem/pCi Intake (Cont inued) 

Inhr Irt ion 
D 'I Y 

2% 
Ingest ion 

Mss 
GI ABSORP 5.0E-02 2.0E-03 6.0E-02 6.0E-02 2.0E-03 mcs *as :;;;r :j;5;:: :;",100 
R MARROW 2.6E-01* 1.0E-02* 2.4E*00* 

BONE sLR(F 4.1E*00* 1.6E-0lt 3.7E*01* 

K I D N M  1.6E*00+ 8.7E-02* 1.6E*0l* 

UI WALL 6. BE-02 
UI WALL 1.7E-01 

33/18/51 

33/16/61 

33/18/61 

. . . .  2 . 6t-01* 2.4E-02* 2.6€*00* 6.7E.00 1 . 2 E * 6  

Ingestion Inhalation 
Mss 
QI 5.E-02 2.0E-13 6.0E-02 6.0E-02 2.0E-03 

D I Y 

. .  
R- 

36/16/49 BONE SURF 1. SE-02r 
341 16/60 

34/16/50 

941313 85/18/26 63/17/20 

98/3/1 66/18/26 64/17 

- -__ - _ _  

KIDNEYS 8 .QE-03* 

UI WALL 1.2E-02 1.3E-02 2.0E-03 4.8E-03 6.6E-03 

UI WALL 3.E-02 3.3E-02 4.8E-03 1.2E-02 1.4E-02 

- 7t-03 1 .8E-03* 2.E-03 3 . . . .  . 

Ingest ion Inha I at ion 
Mss D 1 Y 
01 AESOP 6.E-02 2.1E-03 6.0E-02 6.OE-12 2.1E-03 

KIDNEYS 1.6E*M* 6 . 3 H 2 r  1.6&01* - - . : .33/16/61__ - 5 -  . .  
. .. 

.uI WALL 6.6E-02 

C.E.D. t. 2.3E-0lt 2.3€-12* 2.4b00* 8.2608 1 .2t*02* 
UI -ILL 1 .7E-11 

,~ _ I  . .- 
. -  

. -  . -. .. . . - . . - . . . 

Ingest ion Inhr Irt ion 
Mss 
GI ABSORP 6.0E-02 2.0E-03 5.0E-02 6.0E-02 2.0E-03 mm 
KIDNEIS 4: lE-05 . 

38/19/43 

98/1/1 
ST WALL 6.7E-04 6.7E-04 6.3E-06 

SI WALL 2.2E-04 2.2E-04 
UI WALL 1.6E-04 1.6E-04 
UI WALL 2.2E-04 2.3E-04 3.6E-06 7.4E-06 8.9E-05 

961411 69/11/20 64/19/17 
6E-05 2.7E-06 3.0t-05 3.3t-05- . . . .  . -  

Ingestion Inhr lrtion 
Mss 
GI ARSORP 6.0E-02 2.0E-03 6.0E-02 L.0E-02 2.0E-03 

Ingestion Inhr lrtion 
Mss 
GI ARSORP 6.0E-02 2.0E-03 6.0E-02 L.0E-02 2.0E-03 

KIDNEYS 3: 3i-13 
44/21/35 

941313 
2. BE-03 SI 1ALL 7.0E-03 7.4E-03 1.2E-03 
87/22/11 

UI WALL 2.6E-02 2.6E-02 3.iE-03 6.6E-03 6.7E-03 
471211 73114113 87/22/11 

UI WALL 3.4E-02 3.SE-02 61iE-03 7.4E-B3 9.3E-03 
97/2/1 73/14/13 67/22/11 . . . .  . - 1E-03 1.4E-03 1.8E-03 2.  k - 0 3  

2 A58 
000178 



$293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

NEPTUN I UM ( 1 

Ingest ion Inha lation 
cws - 
GI ABSORP 1.0E-03 1. BE-03. 

3.1E-0b -04* 
%2/42 

R MARROW 1.4E-BSr 1.6E-03t 

BONE SUS 1.8E-041 2. 0E-02* 

LIVER 3.8E-86* 4.4E-03* 

ST V U  2.4E-04 
C.E.D. E. 2.4t-06* 1.lt-03* 

26/32/42 

28/32/42 

28/32/42 

Inhalation 
5 

Ingest ion 
C U S S  - 
GI ABSORP 1.0E-03 1. BE-03 

1.3E-06 
0/18/84 

GONADS 3.4E-07 
ST WALL 6.2E-06 
SI W A L l  2.4E-06 
UI WALL 1.8E-06 
RBUINOER 6.7E-07 

I T  0.08  - . . . .  . 1. SE-08 

Inha tat ion 
% 

Ingest ion 
CUSS - 
GI ABSORP 1.0E-03 1. BE-03 

:;",9;3 
- 

GONADS 3.1E-04 1.3E-03 

BREAST 4.8E-04 

R MARROW 7. BE-04 

LIVER 1.9E-03 

SI WALL 4.1E-03 1.6E-03 

U I  WALL 7.8E-03 3.1E-03 

U I  IALL 1.8E-02 6. BE-03 

83/13/24 

28/13/69 

37/23/40 

34/37/29 

83/12/26 

84/12/24 
~~ ~~ 

68/11/23 
. . . .  . 1.9E-03 

Inha I at ion =b 
Ingest ion 

Mss - 
GI ABSORP 1.0E-13 1. BE-03 

8.6E-03 , e/e/iee 
CONADS 8.9E-06s 6.6E-04* 

R YAWMl 3.4E-06* 4.1E-03* - .  
28/34/38 - .  

BONE SUS 3.3E-04* 4.1E-021 

LIVER 1.3E-04* 1. SE-021 

UI W A L L  8.1E-04 
UI WALL 2.3E-03 
t . E. D. E. 2. i t -e4* 3.8t-03, 

29/33/38 

28/34/38 

28/34/38 

% 
Ingest ion Inha lation 

CUSS w 
EONADS 1 .BE-Bl* 2.4E*Blr 

1. BE-03 GI ABSORP 1.0E-03 

28/32/42 
R UARROW l . lE*W* 1.4E*02* 

28/32/42 
BONE SUR 1.4E*01* 1.8E*03* 

28/32/42 
LIVER 2. 9E*00* 3.8E*02* 

28/32/42 
t . t . D . t .  7.9E-Blr .Q. 9 t 4 l r  

2348 (2m) 
Ingestion Inha Iat ion 

CUSS - 
GI ABSORP 1.0E-03 1. BE-03 

1.4E-04* 1.8E-02* 
28/32/42 

R YARROI 8.1E-04* 1. BE-Bl* 
28/33/41 

BONE SW 1. 0E-02* 1.3E*00* 
26/33/41 

26/33/41 
2.8E-01* LIVER 2.3E-03* 

U I  WALL 8.3E-03 
. . . .  9 . 5E-04* 7.1E-02t 

2.159 



.-r - 
50-Year Comnitted Dose Equivalent Factors--rem/&i Intake (Continued) 

Ingest ion Inhalation 
D 1 Y 

1. BE-03 
1.1E*02* 
28/32/42 

CLASS 
GI ABSORP 1.0E-83 

g . 3 ~ - 0 i r  

R WOW 6.8E*BB* 7 .0E*B2* 
28/32/42 BONE W 7.0E*Bl* 8 .  9E*03* 
28/32/42 LIVER l.SE*Bl* 1. 9E*B3* 
28/32/42 m.E. 3.QE*00* 4 .QE*02* 

\ 

Inha Iat ion 
D 1 Y 

5 
Ingest ion 

1. BE-13 
Mss 
GI AESOP 1.IE-13 

1.QE-84r k;E;:B R WWm 4.1E-64* 4.4E-12* 
26/32/42 

28/32/42 

28/32/42 

BONE SUIF 4.4E-03* 6.8E-ll* 

LIVER 1.1E-03* 1.2E-el* 

SI WALL 4.1E-03 
UI WALL 1.8E-e2 
UI W U  3.3E-82 
E.E. D. E. 3.4E-03* 3.1E-021 

Inhi I at i on 
=* 

Ingestion 
D W Y 

1. #E-13 
Mss 
GI ABSORP 1.1E-83 

MIW23 
BONE SUIF 

SI- W A L L  8.2E-13 &I W A L L  1.4E-02 4.8E-13 
69/11/2a 
1.1E-e2 
69111l21 
2.2E-13* 

:;:;98g3 
- 

6.2E-B3* 

LLI I A U  -8 .2E42 

. . . .  . 
_ -  .. -- . 

Inhi lit ion 
D 1 Y 

--_ -. - 
_ _ _  - Ingestion 
Mss 

1 .OE-03 a1 mow I.IE-O~ 

W E  sls 
(IDWADS 9.3E-Btlt 
ST WALL 1.4E-13 
SI W A L L  1.OE-13 
UI IU 7.4E-84 
UI W U  1.6E-14 
Z.E.D.E. 2.BE-B4* 

:;E/:: - 
1 .QE-14* 
28/33/41 

6.3E-06* 

. .  2.160 



6293 
2 .  

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

PLUTON I UM( 1) 

Inha I at ion 
2% 

Ingestion 
Mss D 
GI ARSORP 1.BE-03 - 1.0E-86 1: 81-03 1.0:-86 - -0 :;;g ;;:;971 
CONADS 2.7E-83 2.7E-84 
BONE W 1.1E-81 

SI W A U  9.6E-84 9.6E-84 
UI WALL 2.lE-03 2.7E-83 

38/47/11 

UI WALL 4.4E-03 4.4E-83 
t.E.D.E. 1.2t-03 6.5E-84 2.4E-82 2.7t-82 

Inhalation 
234u 

Ingest ion 
cuss - 
GI ARSORP 1.0E-83 1.8E-86 1. BE-83 1. BE-86 

l.4t-05 1.7k-85, 
8/17/83 8/28/89 

GONADS 2. BE-06* 2. BE-86* 
ST WALL 5.6E-85 5.6E-85 
SI WALL 1.9E-86 1.9E-85 
UI WALL 1.8E-86 1.0E-85 
R W I N D E R  6.6E-85* 5.6E-861 

t.t.D.E. 1.4E-85* 6.9E-06* 1.7k-86 2.0E-06* 
I T  8.88 8.86 

CUSS 
01 ABSORP 
LUH(T 

GONADS 

R MRROV 

BONE S U F  

LIVER 

UI WALL 

Inhi Iat ion - % 
Ingest ion 

1.0E-83 1. BE-06 1.OE-03 1. BE-86 
* *  

;;:;1:: 
2.9E-01* 3.4E*81* 

25/34/41 
1.9E*BB* 1.9E-82* 2.2E*82* 7.4E*81* 

26/34/41 7/2/91 
2.3E*Bl* 2.3E-01* 2.8E*03* 9.6E.02, 

25/34/41 7/2/91 
5.2E*80* 5.2E-82* 8.3E*82* 2.1E*02* 

25/34/41 7/2/91 
7. BE-82 

UI V U  2.2E-81 2.2E-01 
t.E.D.E. 1.3E49z 3.8E-821 1.6t*02* 1.3t.021 

Ingest ion Inha I at ion 
Mss D 
GI ABSORP 1.0E-83 1.E-85 1.81-03 1 . 8 k 8 6  . 

8.1t-03 1 .4t-82 I 

8/1/99 8/8/100 
GONADS 2.7E-83 2.7E-04 
RMARJtOl 9.3E-84 

38/37/33 .. . I  

BONE W 6.7E-03 - .  
LIVER 3.8E-83 

SI WAU 4.4E-84 4.4E-04 
UI IAU 1.SE-03 1.SE-03 
UI WALL 3.7E-03 3.7E-83 1.7E-03 

..* 
32/43/25 . . 

...-. 
31/42/27 

69/9/32 - . . . .  . Bt-84 1.6t-03 1.6E-83 

Inha I at ion 
2% 

Ingest ion 
Mss w 

*a GI ARSORP 1.8E-03 1.8E-86 1 ~ E - 0 3  1. BE-86 

1.8E*82* :;;:la8 
GONADS 8.5E-01* 8.5E-8% 

R M O W  5.8E*80* 5.6E-82t ' 8.7E*02* 2.4E*82* 

BONE W 6.7E*Bl* 8.7E-01* 8.1E*83* 3.1E*83t 

LIVER 1.6E*81* 1.5E-81* 1.8E*83* 6.7E*82* 

25/33/42 

26/33/42 7/2/91 

25/33/42 7/2/91 

26/33/42 7/2/91 
U I  W A U  6.7E-82 
Ui WE 2.1E-81 
t. E. D. E. 3.8t*08* 6.4E-82* 4.8t*82* 3 . 0 t 4 2 r  

Inha lrtion 
2% 

Ingest ion 
U S  - 
GI ABSORP 1.8E-83 1.0E-86 1. BE-03 1. BE-86 

1. '2t*03r 
a/e/1ea 

1.2E*82* 
25/33/42 

25/33/42 7/2/91 

25/33/42 7/2/91 

25/33/42 6/2/92 

CONADS 9.6E-01* 9.6E-031 

R YARROW 6.9E*BB* 6.9E-02* 7. )E1821 2.6E*82* 

BONE S U F  7.8E*81* 7.8E-01* 9.3E*83* 3.5E*83* 

LIVER 1 .6E*8l* 1.6E-81* 2. 0E*83* 7.6E*82* 

U I  W A L L  6.3E-02 
UI W A i i  2. BE-01 
t. E. D. E. 4.3E.001 5.6E-02* 5.1E*82* 3.3t*82r 

2.161 

000381 



6293 
50--Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

.- 
Ingestion Inhalation Ingestion Inha lation 

-Mss D - W  Y 
1.0E-03 1. BE-05 

CUSS 
GI ABSORP 1.0E-03 1.0E-05 1.0E-03 1.0E-05 GI ABSORP 1.0E-03 1.0E-05 

1 .2 t43r  mGS 
0l0ll00 . .  , .  

COW Q.BE-Bl* 9.8E-03* 1.2E42r BONE SURF 8: lE-04r 
25/33/42 27 136137 

R MARROW. 6.9E401 5.9E-02* 7.4E*02* 2.8E*02* LIVW 
25/33/42 7/2/91 27/37/37 

BONE S U S  7.8E*Blt 7.8E-01* 9.3E*03* 3.5E*03* ST WALL 8.7E-04 8.7E-04 
25/33/42 7/2/91 SI WALL 1.1E-03 1.1E-03 

LIVER 1.8E*Bl* 1.6E-Bl* 2.8E*03* 7.8E*02* UI WALL 2.2E-03 2.2E-03 2.7E-04 3.3E-04 

UI WALL 8.3E-02 UI WALL 1.5E-03 1.5E-03 1. BE-04 2.3E-04 

1.6t-04t l.4t-04 
UI . W A L L  2.0E-01 
t. E.D.E. 4.3E+00* 5.8t-02r S. lE42r 3.3t*02* t.t.D.E. 3.3E-04 3.3E-04 

1.8E-04 

25/33/42 6/2/92 78/17/7 67/27/6 

78/17/7 67/27/6 

241h 
Ingest ion Inha I at ion 

cuss 
01 ABSORP 1.8E-83 1.0E-05 1 .1E-13 1. BE-85 

41* 

GONADS 2.1E-02* 2.lE-04, 2. 6E*80* 1. 0E*00* 

R YARROW 1.3E-81* 1.3E-83* 1.6E*81* 6.3E*08* 

BONE suI(F 1.6E*88* 1.8E-82, . 1.9E*02* 7.8E*Bl* 

LIVER 3.2E-81* 3.2E-03* 3.7E*01* 1 .8E4 l *  

:;:;lee 
26/33/42 8/2/92 

25/33/42 6/2/92 

25/33/42 8/2/92 

25/33/42 8/2/92 
UI WALL 1 .0E-03 
t. E. D.E. 8. BE-021 9.2t-04r 1 .B t *B l *  5.7E40* 

Inha I at ion 
2uPu 

Ingestion 
Mss - 
GI A B S O R P  1.8E-03 1.8E-85 1. BE-03 1. BE-05 

l . l t 4 3 r  
e/e/1ea 

CONADS 9.3E-0lr 1.1E-02t 1.1E*82* 
25/33/42 

R MARROW 6.9E40t 6.9E-82* 7.0E42e 2.7E*02* 
26/33/42 7/2/91 

BONE !NE 7.0E*01* 7.8E-01t 8. SE43r 3.3E*03* 
25/33/42 7/2/91 

25/33/42 6/2/92 
LIVER 1.8E+81* 1.8E-01* 1. 9E432 7.4E.02~ 

. .  . . -  UI WALL 8. 9E-02 
UI WALL 3.1E-01 
m . E .  4.0t*00* 8.4E-021 4. 8E*02* 3.1E.a 

Inha Iat ion - Inhalation 2 4 h  
24% 

Ingest ion 
Ingest ion CUSS - 

GI ABSORP 1.0E-83 1.0E-05 1.BE-13 1.0E-86 Cuss 
01 ABSORP 1.0E-83 1.E-05 1. BE-03 1. BE-05 ;;E:: 4. BE-03 6.2t-03 . .  

GONADS 9.3E-81* 9.3E-83* l.lE*12* 1/6/96 8/8/82 

R W W  6.9E48* 5.9E-82* 7.1E42r 2.7E42t 74/14/12 67/23/10 

WNE,suIIF 7 . 4 E 4 h  7.4E-11* 8.6b138 a. BE+O~* 74/14/12 68/23/9 

UVw 1.6E-81* 1.6E-11* 1.9E43r 7.4E42r 

lu I L L  6.9E-1-12 

25/33/42 SI IAU 4.8E-83 4.8E-13 1. BE-83 1.3E-03 

.- 26/83/42 7/2/91 UI IAU 1.E-12 1.6E-12 3.3E-03 4.1E-03 

-- L 26/33/42 7/2/91 UI I L L  2.BE-82 2.8E-12 3.7E-83 4.4E-03 

25/33/42 6/2/92 . . . .  . .. -_-_- . 4t-83 

LLI W A L L  1. QE-81 
t.E.D.E. 4.1E401 5.8t-02r 4.8E*02* 3.1602r 

2.162 



6293 

50- Year Commi t ted Dose Ego i vu I en t Factors--rem/pCi I n  take (Con t inued) 

A M E R I C I U ~ ~ )  

"Am .- 
Ingest ion Inha I at ion 

QASS - 
GI ABSORP 1.OE-03 1. BE-03 

1. St-04 

GONADS 7.OE-06 
ST V U  3.3E-04 
SI WALL 2.6E-04 
UI V U  2.2E-04 
UI WALL 6.6E-05 
W I N D E R  7.4E-06 

8/13/87 

/ 

'IT 0.88 - . . . .  . 1.8t-06 

Inhalation 
2% 

Ingest ion 
M S S  - 
G I  ABSORP 1.0E-03 1.0E-03 

2.1E-04* -04r 
k;i3/41 

BREAST 4.4E-06* 
R NARROV J.4E-06* 1.4E-03* 

BONE SURF 1.7E-02r 

LIVER 3.7E-03* 

ST WALL A.4E-04 
SI VALL 4.1E-04 
UI VALL 4.4E-04 
UI WALL 1.3E-04 
WINDER 1.8E-04* 

WT 0.06 
E. E. D. E. 1.7t-04r 9. 6t-04* 

26/33/42 

26/33/42 

26/33/42 

Inhalation 
2% 

Ingest ion 
CLASS - 
G I  ABSORP 1.0E-03 1. BE-03 

1.7E-03 

GONADS 6.7E-04 
BONE SUE 

ST WALL 8.6E-04 
SI WALL 1.9E-03 

UI WALL 6.6E-03 

UI VALL 6.3E-03 

0/6/96 

7.8E-04 
31/48/29 

3.7E-04 

1.1E-03 

1.3E-03 

74/14/12 

74/14/12 

74/14/12 . . . .  . - 4.8E-84 

GONADS 6.2E-03 

R L U W M l  

BONE suT(F 

LIVER 

SI VALL 3.7E-03 

a1 WALL 8.1E-03 

UI WALL 1.4E-02 
69/11/20 

t.t.D.E. 2.9t-03 1.8E-03 

241h 
Ingest ion Inha I at ion 

M S S  - 
1. BE-03 GI ABSORP 1.0E-83 

Ds 1. BE401 42r 
:6%142 

R W O W  6.3E.001 

BONE SUE 8 .1E4 l r  

LIVER 1.7E*01* 

7.4E*02* 
26/33/42 
9.3E*03* 
26/33/42 
2. 0E43r  
26/33/42 

t . E.D.E. 4.St401 6.2E42r 

7 

242Mh 
- Ingestion Inha I at ion 

Mss D W Y -  
GI ABSORP 1.BE-03 1. BE-03 

9.6E-Blr 1 .2 t42 r  

R YARRm 8.3E*00* 

BONE SUE 7.4E*0lr 

LIVER 1.6E*01* 

26/33/42 

26/33/42 
9.3E*03* 
26/33/42 
2.0E*03* 

r . 4 ~ 4 2 1  

26/33/42 
E. t.D.E. 4.2E401 6.1E*02* 

2.163 0 0 0 18 3 



6293 
50-Year Committed Dose Equivalent  Factors--rem/&i I n t a k e  (Continued) 

242h 
Ingest ion Inhi Iation 

U S  w 
GI ABSORP 1.0E-03 1. BE-03 

82;:71:: 
- 

BONE S W  8.3E-03* 8.7E-01* 

R MRRm 6.2E-02* 

LIVER 1.7E-01* 

SI WALL 1.BE-03 
UI WALL 6.3E-03 
UI WALL 9.8E-03 
t.E.D. E. 1.2t-03* 6.1E-02* 

28/38/38 

28/38/38 

28/37/36 

Ingest ion Inhi lit ion 
Mss w 

1.0E*00* 1.2t*02* 
GI ABSORP l.0E-03 1. BE-03 

26/33/42 
R Wwm 6.3E*00* 7.4E*02* 
_-. . 26/33/42 
BONE & B.lE*Bl* 9.3E*03* 

26/93/42 
LIVER 1.7E*01* 2.0E*03* 

26/33/42 
t .E.D. E. 4 .St*00* 6.2t*02* 

Inhi lit ibn 
2% 

Ingestion 
Mss - 
at ABSORP L.BE-BJ 1.OE-03 

4.1E-04 

aowADs 
RWIRm 

019191 
1. BE-04 
26/33/42 

26/33/42 
BONE sua - 1.9E-02, 

26/33/42 uvw - e::, * ..-- L- I). S M 3 r  
.-. 't 26/33/42 

A I  IAU i2.EE-04 

1.0E-03, 

' SWU- 2a.SE-lu 

* y  - 8.OE-04* 
-- -* . . . .  . 

5 

Ingest ion Inha lit ion cuss - 
1.0E-03 
4.1E-03* 

GI ABSORP 1.0E-03 
1. BE-031 

R MARROW 

BONE SURF 

LIVER 

ST WALL 1.OE-03 
SI WALL 4.1E-03 
UI WALL 1.0E-02 

27/33/48 

26/33/42 

26/33/42 

26/33/42 

2.6E-02* 

3.1E-01* 

7. BE-021 

UI WALL 1.1E-02 . . . .  . 1.7t-02* 

2% 
Ingestion Inhi 1 it ion 

Mss - 
GI ABSORP 1.OE-03 1.OE-03 

4.8t-04 

BONE sm 
ST IAU 8.6E-04 
SI WALL 8.9E-04 
UI WALL 9.6E-04 

S/ 11/09 

26/3/40 
2. E-04  

U I  WALL 3.2E-04 - . . . .  . B.BE-06 

Inhi lit ion 
24% 

Ingest ion cuss - 
GI ABSORP 1.0E-03 1.0E-03 

2.l t-04 

BONE SURF 

ST IAU 9.BE-04 
SI WALL 3.1E-04 

S/17/83 
1.E-04 
26/33/42 

- 2. 9E-16 /f 
UI WALL 1.2E-04 . . . .  . 

Inhalation 
2% 

Ingestion 
Mss - 
GI ABSORP 1.OE-03 1. # E a 3  

4.1E-04 
1/16/84 

ST IAU 1.6E-03 
SI W A L L  7.BE-04 f 
$1 IKL 3I3E-e4 
. . . .  . -  4. QE-06 

2.164 

, . - .  
. .- . 

' ...- . , 



6293 
50- Year Corn i t t ed Dose Equ i vu Z en t Factors- - rem/& i In take . (Con t inued) 

Inhalation 
2% 

Ingest ion 
Mss D 1 Y 
GI ABSORP 1.0E-03 1.0E-03 

3.2E-02 
0/9/9l  

2. BE-82, 
28/33/30 

COW 4.1E-04, 
BONE SUE 

ST IAU 8.7E-04 
SI IAU 1.1E-03 
UI T U  1.7E-83 
UI IAU 7.8E-04 
t . t. D. E. 3.8E-841 4.7583, 

Inha tat ion 
2% 

Ingest ion 
U S  v 
GI ABSORP 1.8E-83 1. BE-83 

i jt;;: 
R YARROW 8.7E-02, 7.4E.881 

27/37/37 
BONE SUR 8.1E-01, . 9 .3E4 l r  

27/37/37 
LIVER 2.8E-01. 2 .2E4 l r  

28/38/38 
&I WALL 7.8E-82 
LLI WALL 2.3E-01 

8 3E-02, 8.3t.801 . . . .  . 

241b 

Ingest ion Inhalation 
CUSS v 
GI ABSORP 1.8E-03 1. BE-03 

3.3E-81 

GONADS 4,. 8E-03, 

R W O W  

BONE SW 1.9E-B2* 

LIVER 

SI WALL 3.7E-83 
UI WALL 1.2E-02 

e/e/100 
2.9E-02, 

1.8E-Blr / 
27/34/39 

28/35/39 
2.2E.081 
26/35/39 

28/35/39 
4.8E-81, 

UI WALL 3.1E-82 
t. E. D. t. 4.6E-03* 1.6E-81* 

‘Inhalation 
242th 

Ingest ion 
Mss - 
GI ABSORP 1.8E-03 1. BE-03 

5. 8t.81 

R MARRW 1.3E-81* 

BONE Sua 1.7E.00, 

LIVER 4.4E-01, 

-. . e/e/100 
1.6E410 
2 8 / 1 / 1 - -  . .. 
1.9E420 
28/36/30 
4.8E.010 
28/37/35 . .  

UI IAU 7.4E-02 1. 
UI I L L  2.3E-01 
~.E.D.E. i . i t - e i *  1.7E.010 

Inha tat ion 
2% 

Ingestion 
CUSS - 
GI ABSORP 1.0E-83 1.8E-03 

ADS 6 . 3 t - 8 1 ~  1.8E.012 
26/33/42 

R YARROW 4.1E.001 4.8E42, 
25/33/42 

BONE SUR S.PE*Blr 8.3E*03* 
26/33/42 

LIVER 1.2E.81, 1.4E.03, 
26/33/42 

t.t.D.E. 2.9t401 3.5t*02* 

Inha tat ion 
2% 

Ingest ion 
CUSS - 
GI ABSORP 1.0E-03 1. BE-03 

ADS 4.8t-01, 5.9t*01* 

R UARROV 3.3E.801 

BONE SUE 4.1E.81, 

LIVER 9.8E401 

26/33/42 
3.7E.82, 
25/33/42 
-4.8E*03* 
25/33/42 
1.1E*03* 
25/33/42 

t .E. D. E. 2.3t.881 2.7E.82, 

24Sh 
Ingest ion Inha I at ion 

CLASS - 
GI ABSORP 1.0E-03 1.8E-83 

ADS 1.3E.82, 
25/33/42 

R UARROT 8.3E*801 -7.8E.82, 
25/33/42 

BONE SUE 8.1E.Blt 9.8E*03* 
25/33/42 

LIVER 1.7E41t 2.1E*83* . 
25/33/42 

t.t.D.E. 4.5E.flflr 5.4t*02* 

1. flE*BB* 

2.165 
000185 



6 2 9’3 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

Ingest ion Inhalation 
Mss - 
GI A B O R P  1.0E-03 1. BE-03 

1. 0E*00* 1.2E*02* 
26/33/42 

R YAWMl 6.3E*00* 7.8E42r 
26/33/42 

BONE S l M  B.lE*Bl* 9.6E*03* 
26/33/42 

LIVER 1.7E*Bl* 2 . l E 4 3 t  
25/33/42 

t .E.  D. E. 4.6E*00* 6.4E*02* 

247c, 
Ingest ion Inhi lit ion 

Mss w ai &OW 1.0E-03 1. BE-03 
9.6E-01* *02* 

&42 
R W(R0I S.OE*BB* 7.0E*02* 

26/33/42 
BONESURF 7.4€*01* 8 .  9E*03* 

26/33/42 
LIVW l.OE*Bl* 1. QE*03r 

26/33/42 
t.t.D.E. 4.1t*00* 4. Vt*02* 

Ingest ion Inhs Irt ion cuss w 
PI ABSORP 1.OE-03 1.OE-03 

3.7b001 4.4E42t 

R WRRm 2.4E*01* 

BONE suI(F 2.9E*02* 

. Lnrw 6.3E*Olr 

26/33/42 
2.8E*03* 
26/33/42 
3.6E.W 
26/a3/42 
7.4E43t __ - . ._ - 

26/33/42 
c.E.D.t. 1.6E*01* l .OE43t 

d fm#ADs 4.4E-Bb 
26/34/41 

-R-WWOI 2.7E-041 
2 6 133 14 2 

BONE SUIF 3.4E-03* 
26/33/42 *- 7.4E-04* 
26/33/42 

Sf lU -7.4E-04 
SI V U  6.2E-04 
UI T U  ‘3.3E-04 

-__..-- --  - 

. . . .  - -  . 2.2E-04, 

I : :  

! 

2. i66 

000186 
~. . . .- I , . . . - .. ..- . . .  . 



6293 

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

BERKEL I UM 

Inha lation 
2% 

Ingest ion 
CUSS v 
GI ABSORP 6.0E-04 6.0E-04 

Gs 1.8E-02 
0/1/99 

C O W  9.6E-04 
R YARROW 2. BE-03 

BONE SUlF 2.1E-02 

LIVER 6.6E-03 

31/37/32 

38/39/31 

31/40/29 
SI W A L L  2.4E-83 
U I  V U  9.3E-03 
U I  WALL 2.3E-02 8. SE-03 

Inhalation 
2% 

Ingestion 
C U S S  - 
GI ABSORP 6.0E-04 6. BE-04 

2.9t-03 

GONADS 2.4E-03 

BREAST 

R NARROW 

BONE SW 

LIVER 

SI WALL 3.3E-03 

UI WALL 6.7E-03 

U I  WALL 1.1E-02 

1/3/96 
9.3E-04 
61/16/23 
2.3E-04 
33/12/66 
1.2E-03 
38/29/41 
1.1E-82 
26/34/48 
2. 9E-03 
27/34/39 
1.lE-03 
67/12/21 
2.2E-03 
68/12/20 
3.6E-03 
70111119 

. . . .  . -  1.7E-03 

247& 
Ingest ion Inhalat ion 

U S  v 
GI ABSORP 6.0E-04 6. BE-04 

DS 6.2E-Blr 1 . 3 t 4 2 r  

R URROV 3.3E.001 

BONE SW 4.1E*Blr 

LIVER 8.9E401 

26/33/42 
7.8E42r 
26/33/42 
1.0E*04* 
26/33/42 
2.1E43r 
26/33/42 m.D.E. 2.3E401 6.6t*02* 

24981, 
Ingest ion Inha I at ion 

Mss - .. 
GI AESOW 6.0E-84 6. BE-04 

1.3E-03* 3.1t-01* 

R MMROV 8.lE-03r 

BONE SUW 1.0E-01* 

26/33/42 
1. 9E*00* 
25/33/42 
2.4E.Blt -.:? 
26/33/42 .- - 

LIVER 2.1E-02* 6.2E*00* 
26/33/42 

. . . .  6.0E-03* 1. It401 
UI WALL 6.3E-03 

2 % k  
Ingest ion Inhalation 

CUSS - 
GI ABSORP 
LUN[;S 

GONADS 

R W O W  

6. BE-04 6.  BE-04 
3. BE-03 

2.4E-04* 
8/3/97 

26/33/41 

26/33/42 

26/33/42 

26/33/42 

1.4E-03* 

9.3E-03* 

l . lE-0lr  

2.7E-02* 

BONE SullF 

LIVER 

ST IAli 
SI WALL 
UI WALL 

1.4E-03 
1.9E-03 
2.8E-03 

UI WALL 1.3E-03 
t .E.D.t .  6.0t-04* 6.9t-03* 

2.167 



\ 6293 
50-Year Committed Dose Equivalent Factors--rem/Ki Intake (Continued) 

CALIFORN I ud1)  

Inha Iat ion 
2UCf 

Ingest ion 
Mss w 
QI ABSORP 1.0E-03 1. BE-03 1. BE-03 - -02, :;Kg ;;El86 
BONE SUllF 4. 8E-02* 

S f  WALL 2.0E-63 
28/37/36 

SI WALL 6.2E-04 . . . .  . - 8.6E-031 8. 9t-03* 

Inha I at ion 
2'6Cf 

Ingest ion 
Mss w 

*eC 
QI ABSORP 1.0E-03 1. BE-03 1. BE-63 

:;gr ;;:797 
'BONE SUIF 2. BE*#* 

33/43/24 
SI WALL 1 . a ~ 4 2  
UI W A L L  6.9E-02 
UI WALL 1.8E-01 . . . .  . 4 .QE-Bl* 6.8E-01* 

Ingest ion Inha Iat ion 
CLASS w 
QI ABSORP 1.0E-03 1. BE-03 1. BE-03 

6.7E.01 3 .8E*02r 

R YARROl 4.1E-0lr 

BONE SW 4.8E*08* 

e/0/100 6/0/100 
4 .4E4 l r  
28/36/39 
6.8E*02* 
26136139 uvw 1.2E*001 1.4E*b2* 
26/36/39 . .  

UI WALL 2.4E-01 
t.t.P.t. 2.8t-0lr 3 . B t 4 l r  4.3t*01* 

fJUU l.OE*BB* 

R YARROl 8.7E*#* 

BONE SUIF B.lE*Blr 

LIVER 1 .8E4 l r  

24eCr 
_ _  I n m t  ion Inha tat ion 

.QAss w 
01 ' ABSORP 1. #E-63 1.6E-03 1 . 6 0 3  

*G 
:;:7106 

1.3E*62* 
26/33/42 
7.8E421 3.1E421 
26/33/42 7/2/91 
1. 6E*04* 3.7E*63* 
26/33/42 7/2/91 
2.1E.W 8.6E*02r 

2 9 C f  
Ingest ion Inha I r t  ion 

Mss - 
GI ABSORP 1.8E-03 1.0E-03 1. BE-83 

1.8t*03* 

CONADS 4.1E-01s 
R YARROW 2.7E.001 

BONE SWIF 3.4E*Blr 

LIVER 8.1E*08* 

8/0/108 

3.3E42r l. lE*82* 
26/33/42 8/2/98 
4.1E43r 1.4E*83* 

9.6E42r 3.3E*82* 
25/33/42 8/2/98 

25/33/42 8/2/98 
t . E. D. E. 1 . Q E ~ B *  2.2t*02* 1.9E*82* 

Ingestion Inha Iat ion 
cL;Ass - 
01 ABSORP 1.0E-03 1.0E-03 1. BE-83 

1. &03* 

(#lW 1.1&00* 

R YARROl 6.7E*06* 

BONE SUiF 8.1E*Bl* 

LIVER 1.8E*01* 

0/0/100 
1.3E*02* 
26/33/42 
8.1E.02, 3.lE*02* 
26/33/42 7/2/91 
1.0E*04* 4.1E*03* 
25/33/12 7/2/91 
2.2E43* 8.6E*02* 
25/33/42 7/2/91 

E. E.D. t. 4.6t.001 6.8E*82* 3.7E42r 

Inhalation 
252Cf 

Ingest ion 
Mss v 
QI ABSORP 1.0E-63 1. #E-03 1. BE-03 

1.4E.02 1.1E*03* 

OOW 1.9E-61* 
R MARROW '1.3E40c 

BONE SUIF 1.8E.61~ 

UVBI I.lE*#* 

6/0/100 0/8/100 

1.4E42r 
26/84/46 
1 . 8 E m r  
28/34/46 
4. 8E42r 
26134 148 I--. .- -- 

UI WALL 6.6E-61 
t . E. D. E. 9 .  4 ~ - 0 i *  1.2E*02r 1.3E*02* 

26/33/42 7/2/01 
t.t.P.E. 4.Bt*#t 6. SE*02r 3 . e m  

2.168 



6293 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inhr Irt ion 
2% 

Ingest ion 
Mss - 
GI ABSORP 1.0E-03 1. BE-03 1. IE-03 

.4 .Bit &:: 0;:;100 
R YARRm 1.4E-02, 
BONE SUIIF 1.7E-Blr 1.6E.Olr 

33/43/24 
LIVER 4.8E-03r 4.4E*00* 

33/43 J24 
UI WALL 7.OE-03 
UI WALL 2.8E-02 
t . E. D. E. Q.ZE-03r 2.Sb001 3 . 0 b 8 e i  

Inhr lit ion 
=cf 

Ingest ion 
Mss - 
GI ABSORP 6.0E-04 5. BE-04 5. BE-04 

:;:E:: :;$E 
C O N A S  2.1E.00 
R YARROT 1.6E.00 
BONE SW 1.6E.01 1. SE.03 

LIVER 4. BE40 4.1E.02 

SI TALL 1.6E.00 
UI WALL 4.1E.00 
UI WALL 1.1E.01 
C.E. D. E. 2.5E.00 2.2t.02 2.6E.02 

32/42/26 

32/42/26 

. 

2.169 



6293 
50-Year Committed Dose Equivalent Factors--rem/&i Intake (Continued) 

EINSTEINIUM 

Inhsl at ion 
2516 

Ingest ion 
C W S  v 
GI ABSORP 6.0E-04 6.0E-04 

7.4E-06* 9.3E-04* 
26/33/42 

R YARROW 4.4E-06* 6.9E-03* 
26/33/42 

BONE SUW 3.2E-04* 7 .4€-02* 
26/33/42 

LIVER 9.2E-06* 1.8E-02, 
25/33/42 

ST WALL 2.4E-04 
SI WALL 2.7E-04 
UI IU 3.2E-04 
UI WALL 1.lE-04 

.E.D. t. 9.6E-061 4.2€-03* 

Inhalation 
=1Ea 

Ingest ion 
Mss v 
QI ABSORP 6.0E-04 6. BE-04 

:;79Y 
- 

QONADS 2.8E-04 
R MUMW 3.7E-03 

BONE SUE 4. BE-02 

LIVER 1.0E-02 

SI WALL 9.3E-04 
UI WALL 3.2E-03 . 

27/36/38 

27/36/38 

27/38/37 

UI WALL 6.9E-03 - . . . .  . 4.3E-03 

Inhr lit ion 
2% 

Ingest ion 
CLASS - 
QI ABSORP 6.6E-04 6.6E-64 

:;:E:: 
BONE S l S  1.0E-61 1.7E.61 

LIVER 2.6E-02 
U T W U  8.1E-02 

38/47/17 

Inha Irt ion 
2% 

Ingest ion 
U S  - 
GI ABSORP 6.0E-04 6. BE-04 

cs .3t*  0 

BONE !UF 

UI WALL 7.4E-02 

8/1/98 
2.4E.001 
33/43/24 

UI W U  1.8E-01 . . . .  . - 4.7E-01* 

Inha I at ion 
*%3 

Ingest ion 
CUSS - 
GI ABSORP 6.0E-64 6. BE-04 

;;;E:; 
WADS 2.8E-02* 
R YAWMl 1.8E-0h 4 .1E4 l r  

BONE SUW 2.2E40r 

LIVER 6.6E-01* 

28/36/39 
6.2E42r 
28/36/39 
1.3E*02* 
28/36/39 

UI WALL 3.2E-01 
R . D . E .  1.6t-0lr  3 . 6 b 0 l r  

UI WALL 2.4E-01 . . . .  . - 3.3E40 

2.170 

000190 



629% 
50-Year Committed Dose Equivalent Factors--rem/Ki Intake (Continued) , 

FERMIUM 

Inha lit ion 
2% 

Ingestion 
Mss D I Y 
GI ABSORP 6.0E-04 6. #E-04 

:;:E? 
2.1E401 
31/49/30 
6.6E-llr 
38/41/29 

BONE SUlF 

LIVER 

SI IALL 1.3E-02 
UI ILL 6.6E-02 
UI IALL 9.6E-02 . . . .  . - 3.8E-01r 

Inhalation 
2% 

Ingest ion 
CUSS v 
GI ABSORP 5.0E-04 5. BE-04 

:;:E:: 
BONE SUE 1.4E-02 2.6E.W 

36/47/17 
LIVER . 4.1E-03* 
UI ILL 1.2E-02 
UI IALL 3.6E-02 
t. E.D.E. 3. 5E-03* 4.8t-01* 

Inha I at ion 
+a 

Ingestion 
Mss - 
GI ABSORP 6.0E-04 6. BE-04 

Gs 

ST WALL 6.2E-03 
SI IALL 6.7E-03 
UI I L L  1.0E-02 
UI IALL 6.2E-03 
t.E.D.E. 1.8E-03 4. Qt-02 

Inha I at ion 
2% 

Ingest ion 
CUSS v 
GI ABSORP 5.0E-04 6. BE-04 

1. QE.00 
0/4/96 

SI W A L L  1.4E-02 
UI ILL 5.6E-02 
UI ILL 9.3E-02 - . . . .  . 2.3t-01 

Inha Iat ion 
2% 

Ingest ion 
Mss v. 
GI ABSORP 6.0E-04 6.0E-84 --I- - *a* 

:;:;100 -I' - L  ' * 

R MWM 7.4E-02 1. 6581 

BONE SW 9.3E-0lr 2 . 6 8 2 *  *i -L 2%! 
29 lW33  

291w~ 
LIVER 2.6E-81* 6. S 0 1 *  

29138133 
at2 

- .  
. r 72 
' -2 1.2 ILI WALL 8.9E-02 

LLI ILL 2.7E-01 
t.t.D.E. 7.3E-02* 2 . 1 b 0 l r  + T' 

2.171 
000191 



- .  

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

MENDELEVIUM 

2% 
Ingestion Inha Iat ion 

Mss D .  V Y 
01 ABSORP 6.0E-81 6. IE-84 

;;:;Q:l 
- 

COW 6.QE-86* 
3.3E-82* 

BONE SUF 2.8E-83* 4.1E-81* 
29/39/32 

R W O V  1.8E-841 

LIVER 6.2E-84s 

ST V U  1.8E-84 
SI VALL l.lE-83 
UI VALL 2.6E-83 

29/39/32 
1.1E-el* 
29/39/32 

UI V U  2.4E-83 
t.E.D.E. 6.4E-04* 6.2E-82* 

Inhr I at ion 
2% 

Ingestion 
Mss - 
GI ABSORP 6.IE-04 6. #E-84 

6.2E*81* 

R W V  6.6E-82* 

BONE SW 7.0E-01* 

LIm 1.9E-I1* 

s/e/1ee 
1.2E*ll* 
28/37/36 
1.6E*82* 
26/37/36 
4.1E*Bl* 
26/37/36 

UI V U  9.3E-82 
UI V U  2.8E-81 
t. E.D. E. 6.lt-82* 1. 6t*Bl* 

2.172 
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6293 
50- Year Commi t t ed Dose Equ i vu 1 en t Factors-- rem/pCi I n  take (Con t inued) 

Endnotes 
* Indicates that  less t h a n  90% of the total  50-year committed dose equivalent 

i s  received i n  the year following intake. 

Includes new f l  values as reported i n  ICRP Publication 48. For Inqestjon, 
i t  is. assumed that individual organ doses, except for  the gastrointestinal 
t r a c t ,  change in proportion t o  f l  for  a l l  organs, including the "Remain- 
der." Gastrointestinal doses are unchanged because very 1 i t t l e  material 
is absorbed i n  the upper portions of the t ract .  For inhalation, i t  is.1, 
assumed that the effective dose equivalents are unchanged even though  
the f l  values have changed. This i s  because the contribution t o  organ 
dose from inhalation i s  mainly dependent on transfer from lung t o  blood 
when f l  values are small. Also, the gastrointestinal t rac t  dose would 
be unchanged because the fraction of act ivi ty  passing through the t r ac t  
i s  1.0 - f l .  

(1) 

2.173 



2.4 ALTERNATIVE ABSORPTION FACTORS AND LUNG RETENTION CLASSES 
FOR SPECIFIC COMPOUNDS 

Element/ 
Symbol 

Actinium 
( A d  

Berkel i um 
(Bk) 

Atomic 
Number 

89 

13 

95 

51 

33 

85 

56 

97 

4 

83 

35 

Compound 

Oxides, hydroxides 
Halides, nitrates 
All others 

Oxides, hydroxides, 
carbides, halides, 
nitrates, elemental 
form 

All others 

All forms 

Oxides, hydroxides, 

All others 

halides, sulphides, 
sulphates, nitrates 

All forms 

All (as a halide) 

All forms 

All forms 

Oxides, ha1 ides, 
nitrates 

All others 

All except nitrates 
Nitrates 

Bromides 

-- f 1 

1 E-3 
1E-3 
1E-3 

1E-2 

1E-2 

1E-3 

1E-1 

1 E-2 

5E-1 

1 E+O 

1E-1 

5E-4 

5E-3 

5E-3 

5E-2 
5E-2 . 

1 E+O 

Lung 
Retention Class 

D 

W 

D 

W 

W 

W or D; dependent 
upon associated 
element 

D 

W 

Y 

W 

W 
D 

W or D; dependent 
upon associated 
element 

1 

2.174 



Element/ 
Symbol 

Calcium 

Californium 

(Ca) 

(Cf) 

Chlorine 
(C1) 

Chromi urn 
(Cr) 

Atomi c 
Number 

4a 

20 

9a 

6 

58 

55 

17 

24 

27 

29 

Curium 96 
(Cm) 

Dysprosium 66 
(DY) 

E i  ns t ei n i um 99 
(Es) 

Compound 

Oxides , hydroxides 
Sulphates, halides 
All others 

All forms 

Oxides , hydroxides 
All others 

Oxides 
Organic (11~)  
Organic ( 1 4 ~ )  

Oxides , hydroxi des , 
f 1 uorides 

All others 

All forms 

Chloride 

Oxides , hydroxides 
Hal ides , nitrates 
All others 

;;ye;;;;; (b )  

Hexavalent 

Oxides, hydroxides, 
halides, nitrates 

All others 
Ingestion only 

Oxides, hydroxides 
Sulphites, ha1 ides, 
nitrates 

All others 

All forms 

All forms 

All forms 

-- f 1 

5E-2 
5E-2 
5E-2 

3E-1 

1E-3 
1 E-3 

--(a) 
1 E-2 
7E-5 

?E-4 

3E-4 

1 E+O 

1 E+O 

1E-1 
1E-1 
1E-1 

1E-2 
1E-1 

5E-2 

5E-2 
3E-1 

5E-1 
5E-1 

5E-1 

1 E-3 

3E-4 

5E-4 

Lung 
Retention Class 

Y 
W 
D 

W 

Y 
W 

D 
W 
W 

Y 

W 

D 

W or D; dependent 
upon associated 
element 

Y 
W 
D 

Y 

Y 
W 

D 

W 

W 

W 

2.175 



E l  emen t/ 
Symbol 

Erbi urn 

Europi urn 

Fermi urn 

F1 uori ne 

( E r )  

(Eu) 

(Fm) 

(F) 

Franci urn 
(Fr) 

L .  

-Gad01 i n i um 
(Gd) 

Gal 1 i urn 
(Ga) 

German i urn 
(Gel 

Hafnium 
(Hf) 

Hol mi urn 
(Ho) 

Hydrogen 
(HI 

Indi urn 
(In) 

J' 

Iodine 
(1) 

Atomic 
Number 

68 

63 

100 

9 

87 

64 

31 

32 

79 

72 

7 

67 

1 

49 

53 

Compound 

All forms 

All forms 

All forms 

F1 uoride 

All forms 

Oxides, hydroxides, 
fluorides 

All others 

Oxides, hydroxides, 
carbides, halides, 
nitrates 

All others 

Oxides, sulphides, 
ha1 ides 

All others 

Oxides, hydroxides 
Halides, nitrates 
All others 

Oxides, hydroxides 
ha1 ides, carbides, 
nitrates 

All others 

All forms 

Water (3H) 

Oxides, hydroxides, 
ha1 ides 

All others 

All forms 

2.176 

3 1 -  

3E-4 

1E-3 

5E-4 

1 Et0 

1 Et0 

3E-4 

3E-4 

1E-3 

1E-3 

1 E t O  

1 E t O  

1E-1 
1E-1 
1E-1 

2E-3 

2E-3 

3E-4 

1 Et0 

2E-2 

2E-2 

1 Et0 

) 

Lung 
Retention Class 

W 

W 

W 

Y, W, or D; 
dependent upon 
associated el ement 

D 

W 

D 

D 

D 

W 

D 

Y 
W 
D 

W 

D 

W 

- -  

W 

D .  

D 

000196 



Element/ 
Symbol 

Iron 
(W 

Lanthanum 
(La) 

Lead 
(Pb) 

Manganese 
(Mn) 

Mendel evi um 
(Md) 

Mercury 
(Hg) 

Molybdenum 
(W 

Neodymi um 
(Nd) 

Atomic 
Number 

77 

26 

57 

82 

71 

12 

25 

101 

80 

42 

60 

Compound 

Oxides, hydroxides 
Halides, nitrates, 

All others 
metallic form 

0x1 des, hydroxides, 
ha1 ides 

All others 

Oxides, hydroxi des 
All others 

All forms 

Oxides, hydroxides, 
f 1 uori des 

All others 

Oxides, hydroxides, 
carbides, ha1 ides, 
nitrates 

All others 

Oxides, hydroxides, 
halides, nitrates 

All others 

All forms 

Oxides , hydroxi des , 
halides, nitrates, 
sulphites 

Sulphates, elemental 
form 

Organic forms 
Vapor 

Oxides, hydroxides, 

All others 
MoS2 

Inqestion(b1 
MoS2 
All others 

Oxides, hydroxides, 
carbides , f 1 uori des 

All others 

-- fl 

1E-2 
1E-2 

1E-2 

- 1E-1 

1E-1 

1 E-3 
1E-3 

2E-1 

3E-4 

3E-4 

5E-1 

5E-1 

1E-1 

1E-1 

5E-4 

2E-2 

2E-2 

1 E+O -- 
5E-2 

8E- 1 

5E-2 
8E- 1 

3E-4 

3E-4 

6298 

Lung 
Retention Class 

Y 
W 

D 

W 

D 

W 
D 

D 

. . .  - . .  
. -  

-3 . -  

Y 

W 

W 

D .  

W 

D 

Y 

W 

2.177 



6298 - 
Element/ 
Symbo 1 

Neptunium 
(NP) 

Palladium 
(Pd) 

Phos horus 
(PP 

P1 at i num 
(Pt) 

(pu) 
Plutonium 

Pol oni um 
(Po) 

Potassium 
(K) 

Praesodymi urn 
(Pr) 

um 

ni um 

Atomic 
Number 

93 

28 

41 

76 

46 

15 

78 

94 

84 

19 

59 

61  

91 

88 

Compound 

All forms 

Oxides, hydroxides 
All others (vapor) 

Oxides , hydroxides 
All others 

Oxides, hydroxides 
Halides, nitrates 
All others 

Oxides, hydroxides 
Nitrates 
All others 

Phosphates 

All forms 

Oxides, hydroxides 
Nitrates 
All other 
[Note: Use same 
values for ingestion] 

Oxides, hydroxides, 
nitrates 

All others 

All forms 

Oxides, hydroxides, 

All others 
carbides, fluorides 

Oxides, hydroxides, 

All others 
carbides, fluorides 

Oxides, hydroxides 
All others 

All forms 

2.178 

-- f l  

1E-3 

5E-2 -- 
1E-2 
1E-2 

1E-2 
1E-2 
1E-2 

5E-3 
5E-3 
5E-3 

8E- 1 

1E-2 

1E-5 
1E-4 
1E-3 

1E-1 

1E-1 

1 E+O 

3E-4 

3E-4 

3E-4 

3E-4 

1E-3 
1 E-3 

2E-1 

Lung 
Retent ion C1 ass 

W 

W 
D 

Y 
W 

Y 
W 
D- 

Y 
W 
D 

W or D; dependent 
upon associated 
element 

D 

D/  

Y 

W 

Y 

W 

Y 
W 

W 

. .  



Element/ 
Symbol 

Rheni urn 
(Re) 

Rhodi urn 
(Rh) 

Rubidium 

Rut hen i urn 
(Rb) 

(Ru) 

Samari urn 

Scandi urn 

Sel eni um 

(Sm) 

(SC) 

64 

Silver 
(A91 

Atomic 
Number 

75 

45 

37. 

44 

62 

21 

34 

14 

47 

11 

38 

16 

Compound 

Oxides, hydroxi des, 
ha1 ides , nitrates 

All others 

Oxides, hydroxides 
Hal ides 
All others 

All forms. 

Oxides, hydroxides 
Hal ides 
All others 

All forms 

All forms 

Oxides, hydroxides, 
carbides 

All others 
Ingestion only 

Ceramic forms 
Oxides, hydroxi des, 
carbides, nitrates 

All others 

Oxides , hydroxides 
Ni trates , sul phi des 
All others, 
elemental form 

All forms 

SrTi03 
A1 1 others (soluble) 

Sulphates, sulphides 

A1 1 Inorganic 
Elemental Form 
Gases 

2.179 

2 1 -  
8E-1 

8E-1 

5E-2 
5E-2 
5E-2 

1 E+O 

5E-2 
5E-2 
5E-2 

3E-4 

1E-4 

8E- 1 

8E- 1 
5E-2 

1E-2 
1E-2 

1E-2 

5E-2 
5E-2 
5E-2 

1 E+O 

1 E-2 
3E-1 

1E-1 

8E- 1 
1E-1 
1 E+O 

6293 . _  

. 1  

Lung. 
Ret en t i on-. C1 aFs 

W 

0001.39 

D 

. . -. -. - . . Y 
W 
D 

W 

Y 

W 

Y 
W 

D 

Y 
W 
D 

D 

Y 
D 

W or D; dependent 
upon associated 
element 



E 1 emen t / 
Symbol 

Tantalum 
(Tal 

Technetium 
(Tc) 

Tungsten 
(w) 

Atomic 
Number 

73 

43 

52 

65 

81  

90 

69 

50 

22 

74 

92 

23 

Compound 

Oxides, hydroxides, 
halides, carbides, 
nitrates, nitrides 

All others 

Oxides, hydroxides, 
halides, nitrates 

All others 

Oxides, hydroxides, 
nitrates 

All others 

All forms 

All forms 

Oxides, hydroxides 
All others 

All forms 

Oxides, hydroxides, 
halides, nitrates, 
sulphides, 
Sn3(P04)4 

All others 

SrTi03 
Oxides, hydroxides, 
carbides, halides, 
nitrates 

All others 

Ingestjon (b) 
Tungstic acid 
All others 

u02, u308 
UO3, tetravalent 
compounds 

UF6, uranyl 
compounds 

Oxides, hydroxides, 
carbides , ha1 ides 

All others 

2.180 

6293 

Lung 
-- f 1 Retention Class 

1E-3 

1E-3Y 

8E- 1 

8E- 1 

2E-1 

2E-1 

3E-4 

1 E+O 

2E-4 
2E-4 

3E-4 

2E-2 

2E-2 

1 E-2 
1E-2 

1E-2 

1E-2 
3E-1 

2E-3 
5E-2 

5E-2 

1 E-2 

1E-2 

Y 

W 

W 

D 

W 

D 

W 

D 

Y 
W 

W 

W 

D 

Y 
W 

D 

-- -- 
Y 
W 

D 

W 

D 

000200 



El emen t / 
Symbol 

Ytterbi um 
(Yb) 

Yttrium 

Zinc 

Zi rconi um 

(y) 

(Zn) 

(Zr) 

Atomi c 
Number Compound 

70 Oxi des , hydroxi des , 
f 1 uori des 

All others 

39 Oxides , hydroxides 
. All others 

30 All forms 

40 Carbides 
Oxides , hydroxi des , 
halides, nitrates 

All others 

2 1 -  

3E-4 

3E-4 

1E-4 
1 E-4 

5E-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 

6298 - 

Lung 
Retention Class 

Y 

W 

y -  
W 

Y 

Y 
w 
D 

( 
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