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ABSTRACT 

This publication contains 50-year committed dose equivalent factors,  i n  
tabular form. The document 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 r a d i a -  
tion dose equivalents f o r  members of  the public, resulting from ingestion or 
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 f o r  Hazardous Air Pollutants) requires otherwise. However, the 
calculated values may be equally applicable t o  unusua l  releases o r  t o  occupa- 
tional exposures. The use of these committed dose equivalent tables should  
ensure t h a t  doses t o  members of the p u b l i c  from internal exposures are calcu- 
lated i n  a consistent manner a t  a l l  DOE fac i l i t i es .  

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

The series of ICRP publications s tar t ing with Publication 26 provides the 
technical base used i n  calculating 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 i fe  i n  the body, the committed dose equivalent may be received over a 
period of  years following the intake; for radionuclides w i t h  short effective 
half-lives, the ent i re  dose equivalent may be received i n  the year fo l lowing  
i n t a k e .  
committed dose equivalent values were derived and how they are t o  be used. 
Consistent w i t h  ICRP recommendations, t h e  tables incorporate: 

For radionuclides w i t h  a long  effective 

Accompanying the tables i s  a discussion t h a t  explains how the 

0 the 50-year committed dose equivalent f o r  specific organs, and 

0 the effective dose equivalent, corresponding t o  a n  equivalent risk of  
health effects from uniform irradiation o f  the whole body, using the 
weighting factors given i n  ICRP Publication 26. 
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INTERNAL DOSE CONVERSION FACTORS 
FOR CALCULATION OF DOSE TO THE PUBLIC 

PART 1 

DISCUSS ION 



PART I 

DISCUSSION 

This po r t i on  o f  the document provides a discussion o f  how the  committed 
dose equivalent factors were derived and how they are t o  be used. 
provides d e f i n i t i o n s  o f  appl icable terms. 

It also 

1.1 B A S I S  FOR PUBLIC POPULATION DOSE CALCULATIONS ' 

The i n t e n t  o f  t h i s  document i s  t o  provide conanitted dose equivalent 
fac to rs  t o  be used by the U.S. Department o f  Energy (DOE) and i t s  contractors 
i n  performing dose equivalent ca lcu lat ions f o r  members of the publ ic ,  based on 
the most recent recommendations o f  the In te rna t iona l  Commission on Radiolog- 
i c a l  Protect ion (ICRP Publ icat ions 26, 30, and 48). It i s  expected t h a t  those 
ca lcu lat ions w i l l  be used f o r  comparison w i t h  the revised dose c r i t e r i a  f o r  
members o f  the pub l ic  h ich were. implemented f o r  rou t ine  DOE operations i n  
1985 by DOE memorandatay and incorporated i n  the DOE Order e n t i t l e d  "Radiation 
Protect ion o f  the Publ ic and Environment." The primary dose equivalent 
standard there in  i s  an annual l i m i t  o f  100 mrem e f f e c t i v e  dose equivalent t o  
any member o f  the pub l ic  from rou t ine  DOE operations. 

These tables provide conversion fac to rs  f o r  on ly  the i n t e r n a l  component 
o f  the e f f e c t i v e  dose equivalent. 
Conversion Factor Tables f o r  U.S. DOE Population Dose Calculations, provides 
comparable dose fac to rs  f o r  external  exposure from immersion o r  plane 
surfaces. 

A companion document, External Dose-Rate 

The U.S. Environmental Protect ion Agency (EPA) regu la t ion  40 CFR 61, 
Subpart H, implementing the Clean A i r  Act  f o r  DOE f a c i l i t i e s  spec i f ies  the use 
o f  the AIRDOS-EPA (Moore e t  a l .  1979) model (now ca l l ed  the Clean A i r  Act 
Code--CAAC) f o r  determination o f  compl iance, except where other  procedures 
have been found t o  be su i tab le  by the EPA. Ef fect ive dose equivalents 
ca lcu lated using these tab les w i l l  no t  correspond exac t ly  t o  s i m i l a r  doses 
obtained by AIRDOS-EPA ca lcu lat ion,  because the weight ing factors and other  
parameters do n o t  correspond exactly. Where a s ign i f i can t  discrepancy appears 
t o  e x i s t  i n  the  resul ts ,  the Environmental Guidance D iv i s ion  o f  the  DOE should 
be n o t i f i e d  f o r  resolut ion.  

~ ~ ~~ 

( a )  Memorandum from W. A. Vaughan, Assistant Secretary fo r  Environment, 
Safety and Health, U.S. Department o f  Energy, t o  D is t r i bu t i on ;  August 5, 
1985. Subject: Radiation Standards f o r  Protect ion o f  the Publ ic  i n  the 
V i c i n i t y  o f  DOE F a c i l i t i e s .  

Memorandum from D. R. Sheppard, Act ing D i rec to r  o f  the O f f i ce  o f  
Operational Safety, U.S. Department o f  Energy, t o  D is t r i bu t i on ;  
September 12, 1985. Subject: Radiation Standards f o r  Protect ion o f  the 
Publ ic  i n  the V i c i n i t y  o f  DOE F a c i l i t i e s .  
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1.1. I Appl i cab le De f in i t i ons  

The fo l lowing d e f i n i t i o n s  are taken f r o m  the DOE Order on "Radiation 
Protect ion o f  the Public and Environment": 

Absorbed Dose (D) i s  the energy imparted t o  matter by i o n i z i n g  rad ia t i on  per 
u n i t  mass o f  i r r a d i a t e d  mater ia l  a t  the place o f  i n t e r e s t  i n  t h a t  m a t e r i a l .  
The absorbed dose i s  expressed i n  u n i t s  o f  rad ( o r  Gy, where 1 rad = 0.01 Gy). 

Committed Dose Equivalent (H 
t issue o r  organ over a 50-ye@-period a f t e r  an intake o f  radionucl ide i n t o  the 
bodv. It does not  include contr ibut ions f r o m  external dose. Committed dose 
equivalent i s  expressed i n  u n i t s  o f  rem (o r  Sv). 

) i s  the predicted t o t a l  dose equivelent t o  a 

Committed E f f e c t i v e  Dose Equivalent (H, 
equivalents t o  various tissues- i n  the bdbk each m u l t i p l i e d  by the appropriate 
weighting fac to r .  
o f  rem ( o r  Sv) . 
Derived Concentration Guide (DCG) i s  the concentration o f  a radionucl ide i n  
a i r  o r  water which, under condit ions o f  continuous exposure by one exposure 
mode (i.e., ingest ion of w a t e r  o r  submersion o r  i nha la t i on  o f  a i r ) ,  for 
1 year, a "Reference Man" would receive the most r e s t r i c t i v e  of: 1) an 
e f fec t i ve  dose equivalent o f  100 mrem (1 mSv), o r  2) a dose equivalent o f  
5 rem (50 mSv) t o  any t issue, inc lud ing sk in  and lens o f  the eye. 
a r e  presented i n  Attachment 1 o f  the DOE Order, "Radiation Protect ion o f  the 
Publ ic and Environment," and are discussed i n  Section 1.1.2 o f  t h i s  document. 

Dose Equivalent (H) i s  the product o f  absorbed dose i n  rad (or Gy) i n  t issue, 
and i t  i s  a q u a l i t y  factor .  Dose equivalent i s  expressed i n  u n i t s  o f  rem ( o r  
S v ,  where 1 rem = 0.01 Sv) . The dose equivalent t o  an organ, t issue, o r  the 
whole body w i l l  be t h a t  received f rom the d i r e c t  exposure plus the 50-year 
committed dose equivalent received from the radionucl ides taken i n t o  the body 
during the year. 

) i s  the sum o f  the committed dose 

Committed e f f e c t i v e  dose equivalent i s  expressed i n  u n i t s  

(DCG values 

E f f e c t i v e  Dose Equivalent (H ) i s  the summation of the products o f  the dose 
equivalent received by speci+Ted t issues o f  the body and a t issue-speci f ic  
weighting factor .  This sum i s  a r isk-equivalent value and can be used t o  
estimate the heal th-ef fects r i s k  o f  the exposed ind iv idual .  The t issue- 
spec i f i c  weighting f a c t o r  represents the f ract ion o f  the t o t a l  heal th r i s k  
r e s u l t i n g  from uniform whole-body i r r a d i a t i o n  t h a t  would be contr ibuted by 
t h a t  p a r t i c u l a r  t issue. The e f f e c t i v e  dose equivalent includes the committed 
e f f e c t i v e  dose equivalent f r o m  i n t e r n a l  deposit ion o f  radionuclides, and the 
e f f e c t i v e  dose equivalent due t o  penetrat ing rad ia t i on  f rom sources external 
t o  the body. E f f e c t i v e  dose equivalent i s  expressed i n  u n i t s  o f  rem ( o r  Sv). 

Q u a l i t y  Factor (Q) i s  the p r inc ipa l  modifying fac to r  t h a t  i s  employed t o  
derive dose equivalent from absorbed dose. 
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Per ICRP P u b l i c a t i o n  30, the q u a l i t y  factors used here are: 

Rad ia t ion  Type Q u a l i t v  Factor 

X-rays, gama rays, 
pos i trons , el ectrons , 
( i n c l u d i n g  tritium) 

Protons and singly 
charged particles o f  
unknown energy w i t h  
rest  mass greater t h a n  
one atomic mass u n i t  

Alpha particles and  
mu1 t i p l y  charged 
particles (and particles 
of unknown charge) ' o f  
unknown energy 

1 

20 

Weighting Factor ( W  1 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 o r  Tissue 

Gonads 
Breasts 
Red Bone Marrow 
Lungs 
Thyroi d 
Bone Surf 
Rema i nder PUS 

Weighting Factor 

0.25 
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 o r  
upper and lower large intestine, but 
excluding skin, lens o f  the eye, 
and extremities). The weighting factor 
for each such organ is  0.06. 

1.1.2 Replacement of Concentration Guides 

i 

I 

The Concentration Guides for a i r  and  water i n  the Attachment t o  Chapter 
X I  of DOE Order 5480.1A (Table I1 for members of the public) were derived from 
older l u n g  and  ingestion models originally used for similar tables i n  the 
National Bureau of Standards Handbook No. 69 (NBS 1959); they were nearly ' i  
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i d e n t i c a l  w i th  s i m i l a r  tables included i n  10 CFR 20 (NRC). 
contractors have calculated annual doses t o  members o f  the pub l i c  i n  uncon- 
t r o l l e d  areas by simple r a t i o s  o f  observed concentrations o f  a i r  and water ( o r  
foods) t o  the Concentration Guides. For those few nuclides w i t h  long ef fec-  
t i v e  ha l f - l i ves ,  the Concentration Guides were based on continuing uniform 
in take f o r  50 years. A t  the end o f  t h i s  period, the annual dose r a t e  t o  the 
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). 
Calculat ing the concentration r a t i o s  f o r  those nucl ides a c t u a l l y  provided 
fract ions o f  the maximum permissible annual intakes, or, numerically, the 
equivalent f r a c t i o n  o f  the maximum allowable committed dose equivalents f o r  
the c r i t i c a l  organ f o r  each nuclide. Der ivat ion o f  the o l d  Concentration 
Guides from the basic dose equivalent standards also involved numerous assump- 
t i ons  as t o  the physical and physiological  parameters f o r  a "Standard Man" and 
the ingested quan t i t i es  and per iod o f  exposure. 

f o r  i nha la t i on  and ingest ion a t  DOE f a c i l i t i e s  be based on these committed 
dose equivalent tables. This w i l l  permit use o f  the more current physio- 
l o g i c a l  parameters and models (using ICRP recommendations) f o r  i n t e r n a l  
dosimetry, y e t  permit a desirable f l e x i b i l i t y  f o r  s i t e  contractors i n  applying 
l o c a l  exposure-pathway parameters. 

t i o n  o f  the Publ ic and Environment," de fau l t  values o f  annual a i r  and water 
consumption may s t i l l  be used t o  ca lcu late concentrations equivalent t o  the 
dose l i m i t s  spec i f i ed  i n  Section 1.1, using the committed e f f e c t i v e  dose 
equivalent ("C.E.D.E.") value shown fo r  each radionucl ide i n  the accompanying 
tables. L i m i t i n g  concentrations so derived are termed Derived Concentration 
Guides (DCGs), and for  DOE use they have been based on an annual consumption 
o f  8,400 m3 o f  a i r  and 730 L o f  water. 

Many DOE s i t e  

With the issue o f  t h i s  document, i t  i s  intended that dose ca lcu lat ions 

Subject t o  the const ra in ts  given i n  the DOE Order on "Radiation Protec- 

Use o f  the DCGs i s  approved f o r  d i r e c t  ca l cu la t i on  o f  populat ion doses by 
concentration r a t i o  provided the fo l l ow ing  condit ions are met: 

0 Only a s ing le mode o f  exposure ex i s t s . ( i nha la t i on  o r  l i q u i d  consumption), 
and year-round occupancy o r  exposure can be assumed. 

0 Dose equivalent concentrations are calculated f o r  i nd i v idua l  radionu- 
c l ides.  
may be summed t o  ca lcu late the t o t a l  e f f e c t i v e  dose equivalent. 

For known mixtures o f  radionuclides, f rac t i ons  o f  derived l i m i t s  

0 DCGs are appl ied a t  the po in t  o f  actual exposure. 

1.1.3 Physiological and Dosimetric Models 

For these tables, I C R P  dosimetric models have been used. Continuing 
biomedical research may, i n  the future,  provide improved values f o r  various 
parameters and give a t ten t i on  t o  the d e s i r a b i l i t y  o f  adjusting, as warranted, 
the tab le  values contained herein. Such adjustments should not  be undertaken 
by i nd i v idua l  s i t e  contractors without the approval o f  the DOE Environmental 
Guidance Divis ion.  
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1.2 USE OF THE 50-YEAR DOSE EQUIVALENT PER UNIT INTAKE TABLES 

The tables o f  committed dose equivalent and committed e f f e c t i v e  dose 
equivalent per u n i t  in take ( P a r t  2) are t o  be used i n  de r i v ing  dose equivalent 
estimates from radioact ive mater ia ls t h a t  may be inhaled o r  ingested by mem- 
bers o f  the pub l i c  as a r e s u l t  o f  rout ine DOE operations. The dose equiva- 
l e n t s  were derived f r o m  the tables i n  the supplements t o  P a r t s  1, 2, and 3 o f  
ICRP Publ icat ion 30. 

1.2.1 Units and Quan t i t i es  

have not adopted f o r  primary use the new Internat ional  Standards Organization 
(S.I.) u n i t s  f o r  r a d i a t i o n  dose, dose equivalent, o r  r a d i o a c t i v i t y ;  the values 
o f  Sv/Bq i n  the ICRP tables have, therefore, been converted t o  rem/vCi in take 
by m u l t i p l y i n g  by 3.7 x 106 (1 Sv = 100 rem, 1 pCi = 3.7 x IO4 Bq). The 
values i n  the tables herein can be reconverted t o  Sv/Bq by d i v i d i n g  by 3.7 x 
106 o f m u l t i p l y i n g  by 2.7 x loo7. Al ternat ive ly ,  the ICRP tables can be used 
d i r e c t l y ,  i f  avai lable. However, the conventional u n i t s  s h a l l  be used i n  a l l  
DOE documentation, w i t h  the equivalent S.I. u n i t  values i n  parentheses. 

Radiat ion protect ion agencies i n  the United States, inc lud ing the DOE, 

The e f f e c t i v e  dose equivalent i s  defined by the ICRP as the sum o f  the 
dose equivalents from external  sources plus the comnitted dose equivalents t o  
s p e c i f i c  organs of the body, each times a weighting factor appropriate f o r  
each organ. I n  these tables, the sum o f  the committed dose equivalents f o r  
i nd i v idua l  organs, m u l t i p l i e d  by the appropriate weighting factors, i s  l i s t e d  
a: the committed e f fec t i ve  dose equivalent ("C.E.D.E."). To obta in  a t o t a l  
e f f e c t i v e  dose equivalent f o r  comparison w i t h  the dose equivalent c r i t e r i a  
embodied i n  the DOE Order, any ef fect ive dose equivalent from external 
r a d i a t i o n  must be added. The organ weighting factors  have been defined by the 
ICRP as a proport ionate share o f  the whole-body r i s k  caused by i r r a d i a t i n g  the 
organ. These weighting factors  were given i n  Section 1.1.1. 

used several conventions. The higher value between ovary and testes was 
assigned t o  the "gonad." The breast was assumed t o  receive the same committed 
dose equivalent as muscle. A 10% r u l e  was appl ied i n  detennining the number 
of organs o r  t issues t h a t  were calculated and l i s t e d  (Le . ,  on ly  enough organs 
were summed t o  give about 90% o f  the t o t a l  dose equivalent).  The con t r i bu t i on  
t o  e f fec t i ve  dose equivalent from other organs was ignored. However, a 
"remainder" was included t o  a l low f o r  a sum o f  a number of d i f ferent  organs 

' 

required t o  meet the ru le ,  bu t  not  l i s t e d  i nd i v idua l l y .  This remainder may 
include up t o  f i v e  d i f f e r e n t  organs, each w i t h  a weighting factor o f  0.06. 
This feature has been retained i n  the dose tables, w i t h  the appropriate 
weighting f a c t o r  given as "W ." It i s  l i s t e d  only  f o r  those radionucl ides for 
which a remainder i s  require$ t o  meet the ru le .  For external  rad ia t i on  t o  the 
sk in  o f  the whole body, a separate weighting f a c t o r  of 0.01 was assigned; t h i s  
i s  not  included i n  the "C.E.D.E." values. 

I n  prov id ing the committed e f f e c t i v e  dose equivalent values, the ICRP 
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Noble gases are not included i n  the tables. Doses f r o m  external  expo- 
sures should be e i t h e r  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 Pooulation Dose ta l cu la t i ons .  

1.2.2 Adjustment f o r  P a r t i c l e  S i re  

The calculat ions f o r  i nha la t i on  were based on the ICRP lung model and a 
p a r t i c l e  s ize o f  I pm ( a c t i v i t y  median aerodynamic diameter--AMAD). The quan- 
t i t i e s  o f  rad ioact ive mater ia ls i n  the environments o f  DOE f a c i l i t i e s  are low 
enough t h a t  i t  i s  u n l i k e l y  there w i l l  be s u f f i c i e n t  v a l i d  f i e l d  data o r  incen- 
t i v e  t o  adjust  f o r  d i f f e r e n t  p a r t i c l e  s i res  rout ine ly .  
system f o r  correct ion o f  the values t o  other p a r t i c l e  sizes ( I C R P  Publica- 
t i o n  30) i s  included here. This consists o f  providing the f r a c t i o n  o f  the 
dose equivalent t o  an organ o r  t issue t h a t  resu l t s  by absorption i n  body 
f l u i d s  from each o f  the three port ions o f  the resp i ra to ry  t r a c t ,  as defined i n  
the ICRP lung model i l l u s t r a t e d  i n  Figure 1. These are the nasal passages and 
pharynx (N-P) region, the trachea and bronchi (T-B) region, and the deep lung 
o r  pulmonary (P)  region. These f rac t i ons  are given i n  the tables i n  Par t  2 o f  
t h i s  repor t  i n  the form A/B/C immediately under the 50-year committed ef fec-  
t i v e  dose equivalent from inhalat ion,  where "A" i s  the percentage o f  the dose 
equivalent t o  the organs as a r e s u l t  o f  deposit ion i n  the N-P region, "B" i s  
the percentage f r o m  deposit ion i n  the T-B region, and C i s  the percentage from 
deposit ion i n  the P region. 
funct ion o f  the a c t i v i t y  median aerodynamic diameter o f  the p a r t i c l e s  i s  given 
i n  Figure 2. 

However, the ICRP 

The deposit ion i n  each o f  these regions as a 

The correct ion f o r  other p a r t i c l e  sizes can then be made by use o f  the 
fo l lowing equation: 

where f 
the ref&&dBtissue, r e s u l t i n g  from deposit ion i n  the N-P, T-B, and P 
regions, resepct ively (see Figure I ) ;  and D 
p r o b a b i l i t i e s  i n  the resp i ra to ry  regions fopp; ,Teen AMAD (see Figure 2) 

f , and Fp are the f rac t i on  o f  the committed dose equivalent i n  

D , and Dp are the deposit ion 

No factors f o r  p a r t i c l e  s ize are given for  the "C.E.D.E." values herein. 
Any such correct ion must be made by correct ing each o f  the organ dose equiva- 
lents,  mu l t i p l y ing  by the appropriate weighting factor, and summing. 

1.2.3 Adjustment f o r  Chemical State 

a1 ternate gast ro in test ina l  ( G I )  absorption factors  and lung retent ion classes 
are shown. When experimental data have been documented t o  j u s t i f y  select ion 

For a number o f  radionucl ides l i s t e d  i n  the tables (Part 2), two o r  three - 
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k 

(a) C1 ass 
D W Y 

Region Compartment da~- - F d a ~ F d a y -  F 

N-P a 0.01 0.5 0.01 0.1 0.01 0.01 
(DN-P = 0.30) b 0.01 0.5 0.40 0.9 0.40 0.99 

T-8 C 0.01 0.95 0.01 0.5 0.01 0.01 
(DT-B = 0.08) d 0.2 0.05 0.2 0.5 0.2 0.99 

e 0.5 0.8 50 0.15 500 0.05 
P f n.a.(b) n.a. 1.0 0.4 1.0 0.4 
(DP = 0.25) 9 n.a. n.a. 50 0.4 500 0.4 

h 0.5 0.2 50 0.05 500 0.15 

0.5 1.0 50 1.0 1000 0.9 
n.a. n.a. n.a. n.a. B 0.1 

e i 
J 

(a) For the Task Croup Lung Model (TCLM), 0, W, and Y refer t o  lung- 
retention classes with clearance half-times of 0.5, 50, and 
500 days, respectively. 
defined for each compartment (a through i ) .  

Addftional clearance fractions (F) are 

n.a. = not applicable. 

’N-P 

n 

a b 

J 

I I  

- 

GI 
racl 

- 

The values for the removal half-times, Ta-i, and compartmental fractions, F a - j ,  ?re 
given i n  the tabular portion of the figure for each of the three classes of retained, 
materials. The values given for On- , Dt-b, and D ( l e f t  column) are the regional 

the various clearance pathways from compartments a through i i n  the four respiratory 
regions: N-P, T-B, P ,  and L. 

depositions for  an aerosol w i t h  an A R AD of I pm. The schematic drawing identifies 

FIGURE 1. Mathematical Model Used t o  Describe Clearance from the Respiratory System 
‘(from ICRP Publication 30, Par t  I )  
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5 -  

2 -  

1 -  

0.5 

0.2 

\ \  

\ 
DT-B 

1 

- 

- 

- 

I 
I 

1 \ 
b \ \ 1 

Percent Deposition 

The percentage o f  a c t i v i t y  o r  mass o f  an aerosol  depos i ted  
i n  the N-P, T-6, and P reg ions  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  the ae roso l  
d i s t r i b u t i o n .  The model is 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- 
metric s tandard  dev ia t ions  o f  less than 4 . 5 .  Provis iona l  
e s t ima tes  of depos i t ion  further extending the s i z e  range a r e  
given by the dashed lines. For an unusual d i s t r i b u t i o n  w i t h  
an AMAD o f  g r e a t e r  than 20 pm,.complete depos i t ion  i n  N-P 
can be assumed. The model does n o t  apply  t o  a e r o s o l s  w i t h  
AMADs o f  less than 0.1 pm. 

FIGURE 2. Deposition o f  Dust i n  the Respi ra tory  System 
(from ICRP Publ ica t ion  30, P a r t  I). 

o f  a s i n g l e  va lue ,  t h a t  should be used. 
nuclide is  known, fo l low the recommendations of ICRP Publ ica t ion  30, e x t r a c t e d  
and shown i n  Sec t ion  2.4 o f  P a r t  2 ( A l t e r n a t e  Absorption Fac tors ) .  Otherwise, 
use the most r e s t r i c t i v e  values .  

I f  the chemical state f o r  the rad io-  

1.2.4 Adjustment f o r  Age of Exposed Populat ion 

i s  b a s i c a l l y  an a d u l t  male. 
The ICRP Publ ica t ion  23 "Reference Man" da ta  used f o r  dose c a l c u l a t i o n s  

Children and a d u l t  females w i l l  be present i n  the 
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environment, hence the values f o r  adul t  males w i l l  not  be completely appro- 
p r i a te .  Currently, no general ly accepted models fo r  doses t o  ch i l d ren  o r  
fetuses ex i s t ,  although some e f f o r t s  t o  derive such models are under way. 
t h i s  reason, the present tables must be considered as i n t e r i m  values u n t i l  
such models are avai lable.  The I C R P  has issued a statement on annual l i m i t s  
o f  in take and derived a i r  concentrations ( ICRP Publ icat ion 39) f o r  members o f  
the publ ic.  I n  t h i s  statement, the ICRP claims t h a t  an exhaustive l i s t  o f  
factors f o r  every case would be a d i f f i c u l t  and possibly unrewarding task. 
The statement provides examples f o r  several radionuclides, i nc lud ing  lz9I, 1311 , 
137Cs, and 239Pu, f o r  which the annual l i m i t  o f  in take (ALI) f o r  a 6-month-old 
i n f a n t  would decrease t o  about 1/10 t o  1/1000 o f  the ALI f o r  workers. 
general guidance can be given a t  t h i s  t ime ,  but  any-DOE f a c i l i t y  w i t h  a unique 
release po ten t i a l  i s  encouraged t o  b r i n g  the po ten t i a l  problem t o  the at ten- 
t i o n  o f  the Environmental Guidance D iv i s ion  f o r  possible resolut ion.  

For 

No 

1.2.5 Conventions Used i n  the Tables 

For a number o f  radionucl ides, the committed dose equivalent f o r  a given 
t issue includes rad ia t i on  received over a per iod o f  years fo l lowing the 
exposure, whi le f o r  others the dose equivalent i s  del ivered i n  the year o f  
exposure. To d i s t i ngu ish  those radionucl ides f o r  which less than 90% o f  the 
committed dose equivalent i s  received i n  the f i r s t  year, an as te r i sk  (*) 
appears a f t e r  the value of the committed dose equivalent. 
nuclides, an as te r i sk  i s  not  shown because o f  the lack o f  data f o r  a complete 
analysis. 

For several 

The tables are arran ed so t h a t  the data f o r  each radionucl ide include 
the lung re ten t i on  class 9 D, W, Y )  f o r  use w i t h  the ICRP lung model and the 
absorption from the G I  t r a c t  (f1)used i n  the metabolic model. The removal 
half-t imes f o r  lung-retent ion classes 0, W ,  and Y are 0.5, 50, and 500 days, 
respect i vel y . 

The values o f  committed dose equivalent and committed e f f e c t i v e  dose 
equivalent i n  the tables a r e  given t o  two places. 
calculat ions.  However, major uncer ta in t ies e x i s t  i n  ca l cu la t i ng  these values 
and i n  applying them t o  populat ion exposures. 
f inal  e f fec t i ve  dose equivalent values should be reported t o  on ly  one 
s i gn i f i cant d i  g i  t . 

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

Because of these uncer ta in t ies,  

1.2.6 Summary Procedures f o r  Dose Equivalent Calculat ions 

For comparison against the publ ic  dose equivalent c r i t e r i a ,  three 
components must be calculated: 
f r o m  a l l  sources o f  ingestion, 2) the committed e f f e c t i v e  dose equivalent from 
inhalat ion,  and 3)  the e f f e c t i v e  dose equivalent f r o m  external rad iat ion.  For 
rout ine operations, t h i s  w i l l  normally be done t o  include the t o t a l  calendar 
year ’s exposures. Where mu1 t i p l e  nucl ides and sources of exposure ex i s t ,  suf- 
f i c i e n t  numbers o f  each should be included i n  the f i n a l  summation t o  ensure 
t h a t  a t  l e a s t  90% o f  the t o t a l  e f f e c t i v e  dose equivalent i s  re f lected.  

I) the c o m i t t e d  e f f e c t i v e  dose equivalent 
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Al te rna t i ve  A - Measurements are avai lab le f o r  a l l  s i g n i f i c a n t  radionucl ides 
and modes o t  exposure. 

1. 

2. 

3 .  

4. 

Calculate the t o t a l  quant i ty,  i n  microcuries , f o r  each radionucl ide 
ingested. M u l t i p l y  by the "C.E.D.E." value given i n  Part  2 f o r  
ingestion. Sum f o r  a l l  radionuclides. 
and more than one value i s  given f o r  GI absorption, use the l a rges t  
value. 

I f  the chemical s ta te  i s  unknown 

Calculate the t o t a l  quant i ty,  i n  microcuries, f o r  each radionucl ide 
inhaled. 
m u l t i p l y  the quant i ty  by the "C.E.D.E." value given f o r  inhalat ion.  
the class i s  unknown, use the l a rges t  value. 

Select the appropriate lung re ten t i on  class (0, W, o r  Y), and 
I f  

Sum f o r  a l l  radionucl ides. 

Calculate the e f f e c t i v e  dose equivalent (H 
using appropriate occupancy and sh ie ld ing ?&!tors. 

Sum these three components f o r  comparison w i t h  the e f f e c t i v e  dose 
equivalent c r i t e r i a .  .. 

) from external  sources, 

A l te rna t i ve  B - Measurements f o r  p o t e n t i a l l y  s i g n i f i c a n t  modes o f  exposure are 
not avai lable. 

1. Determine t o t a l  quan t i t i es  released o f  a l l  radionucl ides o f  po ten t i a l  
s igni f icance. 

2. Apply documented environmental t ransport  and pathway model 
ca lcu late environmental concentrations and exposure rates. 

t o  

3-6. Same as steps 1-4 f o r  A l te rna t i ve  A. 

A l te rna t i ve  C - Constraints o f  Section 1.2 are met. 

1-2. Same as steps 1-2 f o r  A l te rna t i ve  B. 

3 .  Same as step 3 f o r  A l te rna t i ve  A. . 

4. Calculate committed e f f e c t i v e  dose equivalents from inha la t i on  and 
ingest ion from the DCGs i n  the DOE Order on "Radiation Protect ion o f  the 
Publ ic and Environment." For each exposure mode: 

where Hi = committed e f f e c t i v e  dose equivalent f o r  radionucl ide i from a i r  
(Ha) o r  water (Hw) 

- 

(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 c a l l e d  CAAC) o r  an EPA-approved a l te rna t i ve  
sha l l  be used t o  demonstrate compliance w i t h  Subpart H o f  40 CFR 61. 
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Ci = average annual concentration o f  radionucl ide i, vCi/mL 

HE = annual e f f e c t i v e  dose equivalent l i m i t  used t o  ca lcu la te  DCG, 
mrem/yr . 

5. Calculate e f f e c t i v e  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 list of abbreviations used 
in the tables of committed dose equivalent factors; Section 2.2--a page index 
o f  elements in the tables; Section 2.3--the tables of 50-year committed dose 
equivalent factors; and Section 2.4--a 1 ist of a1 ternative absorption factors 
and lung retention classes for specific chemical compounds of the elements, 
in alphabetical order, as recommended in ICRP Publications 30 and 48. 

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

Where three isomers of the radionuclide are listed, 

2.1 ABBREVIATIONS 

The following abbreviations are used in the-Section 2.3 tables: 

D, w, y 

GI ABSORP 

BLAD WALL 

R MARROW 

BONE SURF 

ST WALL 

SI WALL 

ULI WALL 

LLI WALL 

wT 

(W 
(IN) 

C.E.D.E. 

Retention class for materials in the lung from inhalation 
(as per Figure 1 in 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 

L D )  - Half-life in days 

(-H 1 - Half-life in hours 

L M )  - Half-life in minutes 

L Y )  - Half-life in years 

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

ACT1 N I UM 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 

ASTAT I NE 2.151 DYSPROSIUM 2.106 

BAR1 UM 2.84 EINSTEINIUM 2.170 

BERKELIUM 2.167 ERB I UM 2.109 

BERYLLIUM 2.6 EUROPIUM 2.98 

B I SMUTH 2.147 FERMIUM 2.171 

BROMINE 2.39 FRANC I UM 2.152 

CADMIUM 2.64 

CALC I UM 2.17 

CALIFORNIUM 2.168 

CARBON 2.7 

CERIUM 2.89 

CESIUM 2.81 

2.2 

FLUORINE 2.8 

GADOLINIUM 2.101 

GALL I UM 2.31 

GERMAN I UM 2.33 

GOLD 2.135 

HAFNIUM 2.116 
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Element 

HOLM1 UM 

HYDROGEN 

INDIUM 

IODINE 

IRIDIUM 

I RON 

LANTHANUM 

LEAD 

LUTETIUM 

MAGNESIUM 

MANGANESE 

MENDELEVIUM 

MERCURY 

MOLYBDENUM 

N EODY M I UM 

NEPTUNIUM 

NICKEL 

NIOBIUM 

OSMIUM 

PALLAD I UM 

PHOSPHORUS 

PLAT1 NUM 

PLUTON I UM 

POLON I UM 

POTASS I UM 

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 

Element 

PRASEODYMIUM 

PROMETHIUM 

PROTACTINIUM 

RAD I UM 

RHENIUM 

RHOD I UM 

RUBIDIUM 

RUTHEN I UM 

SAMARIUM 

SCAND I UM 

SELENIUM 

SILICON 

SI LVER 

SOD1 UM 

STRONTIUM 

SULFUR 

TANTALUM 

TECHNETIUM 

TELLURIUM 

TERBIUM 

THALLIUM 

THORIUM 

THULIUM 

TIN 

TITAN I UM 

Paqe 

2.90 

2.94 

2.156 

2.153 

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 
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Element Page 

TUNGSTEN 2.122 

URANIUM 2.157 

VANAD I UM 2.20 

YTTERBIUM 2.112 

E l  emen t Page 

YTTRIUM 2.45 

Z I N C  2.30 

ZIRCON I UM 2.47 
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2 . 3  5 0 - Y E A R  COMMITTED DOSE EQUIVALENT FACTORS- - rem/uCi  I N T A K E  

HYDROGEN 

3H WATER) 
I npes t i on 

SOFT TISS 6.3E-05 6.3E -05 
C.E.D.E. 6.3E-05 6.3E-05 

Inhalation 

3H <ELEMENTAL) 
Dose equivalent in Lung per unit o f  elemental 
3H in air (rem m3/&Ci hr) 

I nsest i on Inhalation 
3.7E- 08 LUNG - -  

C.E.D.E. - -  4.4E-09 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

BERYLLIUM 

Inhalation - Ingest ion 
CLASS 
GI ABSORP 5.0E-03 5. BE-03 5.0E-03 

GONADS 2.1E-04 

R MARROW 4.4E-05 

BREAST 

SI WALL 2.0E-04 
I11 WALL 2.7E-04 

U I  WALL 4.4E-84 

RENAINDER 

- . - I  - 
1.4E-04 1: 2E-04 

1.7E-04 1.5E-04 

1.1E-04 1.4E-04 

48/17/35 54/14/32 

23/22/55 11/3/86 

15/14/71 6/2/92 

1.1E-04 
48/13/39 
2.5E-04 
54/13/33 
2.2E-04 3.6E-04 
4/6/91 0/0/108 

WT . 0.18 . 0.12 
. . . .  lt-04 2.3t-04 2.7t-04- 

-- 
Ingest ion Inhalation 

CtASs ' -  -- 
GI ABSORP 5.0E-03 5. BE-03 5.0E-03 

. .  
R YARROW '2. 7E-0B* 6: 7E-021 

28/33/41 
BONE SUR 2.0E-011, 

26/33/41 
UI WALL 1.6E-82 
LLI W U  4.8E-02 . . . .  4 . 2E-03* 3.3E-02* 3.6t-0lt 
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50- Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

CARBON 

llc @RG) 
Ingest ion Inhalation 

LUNGS 1.1E-06 1.1E-06 
GONADS 1. BE-05 1.3E-06 
BREAST 1.1E-05 1.1E-06 
R YARROW 1.2E-05 1.2E-06 
THYROID 1.1E-06 1.1E-05 
BONE SURF 1.1E-06 1.1E-06 
SI WALL 1.3E-06 1.3E-06 
UI WALL 1.3E-06 1.3E-06 
UI WALL 1.3E-06 1 JE-06 
W I N D E R  1.4E-06 1.4E-06 

t.E.D.t. 1.2E-05 1. 2E-05 
WT 0.12 0. 12 

Inha Iat ion 
’k (0) 

Ingest ion 

LUNGS 4.1E-06 
GONADS 4.4E-06 
BREAST 4.1E-00 
R YARROW 4.4E-00 
THYROID 4.lE-06 
BONE SURF 4.1E-00 
S I  WALL 4. BE-06 
UI WALL 4. BE-00 
LLI WALL 4.8E-86 
RWINDER 6.2E-06 

. . . .  4.5E-06 
WT 0.12 

LUNGS 
GONADS 
BREAST 
R MARROW 
THYROID 
BONE SURF 
S I  WALL 
UI WALL 
LLI WALL 
REMAINDER 

l 1 C  (co-2) 
Ingest ion Inha lation 

7.4E-06 
8.1E-06 
7. BE46 
7.  BE-06 
7 .  BE-06 
7.4E-06 
8.6E-06 
8.6E-06 
8.6E-06 
Q.3E-06 

UT 0.12 
B.0t-86 . . . .  

14c (ORG) 
Ingest ion Inhalation 

WNCS 2.1E-03 2.1E-03 
GONADS 2.1E-03 2.1E-03 
BREAST 2.1E-03 2.1E-03 
R NARROW 2.1E-03 2.1E-03 
THYROID 2.1E-03 2.1E-03 
BONE SUR 2.1E-03 2.1E-03 
ST WALL 2.1E-03 2.1E-03 
SI WALL 2.1E-83 2.lE-03 
UI WALL 2.1E-03 2.1E-03 
UI WALL 2.1E-03 2.1E-03 
RBUINDER 2.1E-03 2.1E-03 

WT 0.00 0.06 
. . . .  . 2.1 t-83 - 

l4C (co) 
Ingest ion Inha tat ion 

LUNGS 2. BE-06 
GONADS ’ 2. QE-06 
BREAST 2.9E-86 
R YARROW 2.QE-06 
THYROID 2.9E-06 
BONE S W  2. QE-06 
ST WALL 2. QE-06 
SI WALL 2.9E-06 
UI WALL 2. QE-06 
UI WALL 2.9E-86 
REMAINDER 2. BE-06 

. . . .  2.9E-06 
WT 0.06 

“c [CO-2) 
Ingest ion Inhalation 

LUNGS 
GONADS 
BREAST 
R YARROW 
THYROID 
BONE SURF 
ST WALL 
SI WALL 
UI WALL 
UI WALL 
REMAINDER 

2.4E-85 
2.4E-05 
2.4E-05 
2.4E-05 
2.4E-05 
2.4E-05 
2.4E-06 
2.4E-05 
2.4E-06 
2.4E-05 
2.4E-05 

I T  0.06 . . . .  2.4t-05 

2 . 9  



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

FLUORINE 

Ingest ion Inha tat ion 
U S  
GI ABSORP 1.0E.00 1. BE40 1 .  BE48 1. BE48 

R MARROW 2.2E-04 1.0E-84 

BONE SUS 2.2E-04 
ST WALL 1.1E-03 1.5E-04 

RWINDER 1.1E-84 
I T  0.00 

t . t . D . t .  1.0E-04 7 .k -06  5 .BE45 6.2t-05 

07/28/13 

931215 

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

SODIUM 

Inha lot ion 
%a 

Ingestion 
CLASS - 
GI ABSORP 1.8E+88 1. BE48 

UNCS 9 . 3 ~ 3  9.3t-83 
38/8/02 

GONADS 1. BE-82 0 .  7E-83 
47/13/48 

BREAST 9 . 6 - 8 3  5.9E-83 
47 112 J41 

R MARROW 1. 0E-82* 1.8E-822 
47/13/48 

BONE SURF 2.8E-82s 1.3E-82s 
47/13 148 

THYROID 9.3E-83 6.9E-83 

ST W A L L  . 1.1E-82 
SI W A L L  1.lE-02 

46/13/41 

7. BE-83 
47/13/48 

47 /13/48 
UI W A L L  1.lE-82 7.8E-83 

R a U I N D E R  1. SE-82 9. BE-83 ~- _ _  
47/12/41 

WT 8.12 8.18 
C,  t . D .  t. I. 2E-82t 8.8E-83* 

CLASS 

2'1h 
Ingest ion Inha Iat ion 

n W V 

1. eii+ea 
LUNGS 9.6t-84 4.4E-83 

I I 

GI ABSURP l.BE+BB 

6/3/91 

58/15/27 
GONADS 1.3E-83 0. 7E-04 

BREAST 1.8E-83 5.9E-84 
sa/l,/ie 

R MARROW 1.4E-83 7. BE-84 

BONE SURF 1.7E-83 
63/14/33 

~ _ _  
ST W A L L  4.4E-83 1.1E-83 

LLI W A L L  1.3E-83 
REMINDER 1.0E-83 

78/8/22 

'IT 8.18 
E.E.D.t .  1 . k - 8 3  9. !it-84 

2.9 



50- Year Commi t t ed Dose Equ i va 1 ent Factors- - rem/pC i I n  take (Con t inued) 

MAGNESIUM 

-- Ingestion Inha I at ion 
CLASS - 
GI ABSORP 5 . 6 0 1  5.0E-01 5.0E-Bl 
ISJNCS 1.lt-a2 2.2t-02 

3/2/95 1/4/96 

06 /12/22 

49/17/34 

49/17/34 

GONADS 3.2E-03 1.1E-03 

R MARROW 3.4E-83 3. BE-03 

BONE SURF 5.2E-03 

ST WALL 7.8E-03 
SI WALL 1.1E-02 2.2E-03 

82/7/11 
UI N U  3.4E-02 5.  SE-03 8.9E-03 

UI WALL 5.2E-02 8.5E-83 1.4E-82 

. . . .  7. SE-03 3.lt-03 4 .k -03  

92/41) 71/13/16 

941313 72/13/16 

=- 

2. lo  
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50-Year Committed Dose Equivalent Factors--rem/@ Intake (Continued) 

ALUMXNUM 

Ingestion Inhs lat ion 
CUSS - 
GI ABSORP 1.0E-02 1. BE-82 1. BE-82 
UNCS 6.3E-02 3.6E-01 

29/14/57 1/1/90 

33/16/61 31/26/43 

32/16/62 

32/16/52 23/27/68 

GONADS 1.1E-02 7. 8E-82 2.4E-02 

BREAST 6. QE-02 

R YARROW 1.6E-01 4.4E-02 

BONE SURF 1.4E-81 
32/16/62 

SI WALL 1.6E-02 6.7E-82 
34/15/61 

UI WALL 4.1E-82 7.  BE-82 

LLI WALL 1.1E-01 

RBUINDER 

38/16/47 
8. BE-02 7.4E-82 
44/13/43 46/14/40 
8.lE-82 
32/16/52 

WT - 0 . i 2  . . . .  3E-82 7.GE-02 6.W-82 

2.11 



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

SILICON 

Ingestion Inha lat ion 
CUSS 
GI ABSORP. 1.0E-02 1. BE-02 1.0E-02 1.0E-02 

Ingestion Inha lat ion 
CUSS 
GI ABSORP. 1.0E-02 1. BE-02 1.0E-02 1.0E-02 

ST WALL 2.0E-03 3: 0E-04 
961311 

SI WALL 2.4E-03 3.8E-04 
971211 

ULI WALL 3.2E-03 4.8E-04 3.1E-04 
971211 87/29/4 

LLI WALL 1.3E-03 
c.t.D.t. 5.4E-04 2. BE-04 1.6t-04 1.9k-04 

Inha I a t  i 
%i 

Ingest ion 

. - 
38/16/56 0/0/100 0/0/10e 

GONADS 

BRWT 

R WRROW 

BONE SURF 

THYROID 

ST WALL 

SI WALL 

2. iE-82 
32/16/52 
2.1E-02 
32/16/62 
2.1E-02 
32/16/62 
2.1E-02 
32/16/62 
2.1E-02 
32/16/62 
2.1E-02 
32/16/52 
2.lE-02 
32/16/52 

&I W A U  6.9E-03 2. iE-92 
34/15/61 

41/14/46 

32/16/62 

LLI WALL 2.3E-02 2.4E-82 

RWINDER 2.lE-02 

0.06 - 2.l t-02 4.4t-02 1.0t40*  
WT 

. . . .  . 

2.12 



- _ _  - - ~~ ~ ~. 

. . ~. - . , _.- . .- r- .,/ . . ". : _ _  _. . . . . . .  . . .- :. . ,. . , _ _  . . . . -.. . . ... , . ,__. <,-. . .  . . . . . . . . . .  ~ .. - . . . .. . . - , .  ..._ . 

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

PHOSPHORUS 

Ingest ion Inhalation 
CLASS - 
GI ABSORP 8.0E-81 8. BE-01 8. BE-81 

NCS 9.3t-03 9.6t-02 
9/3/88 1/1/98 

GONADS 2.4E-83 1.8E-83 

BREAST 2.4E-83 
46/13/41 
1.8E-83 
46/13/41 

46/13/41 69/17/24 
R UARROW 3.  BE-82 2.2E-82 1. BE-02 

BONE SURF 2.9E-82 2.1E-82 

U I  WALL 1.1E-82 
LLI WALL 2.7E-82 

46/13/41 

6.6E-83 
81/6/13 . . . .  7E-03 5.6t-83 1.3E-82 

Inhalation 
33p 

Ingest ion 
CLASS D I V - 
GI ABSORP 8.0E-01 8. BE-01 8. BE-81 

3.5E-84 hjit;: ij!F9:2 
- - 

GONADS 3.  SE-04 2.6E-84 
46/13/41 

46/13/41 

46/13/41 

46/13/41 

64/12/34 

68/12/38 

65/9/26 

78/7/16 

BREAST 3.5E-84 2.6E-84 

R YARROW 1.9E-03 1.4E-83 

BONE S U E  4.8E-83 3.  BE-03 

S T  WALL 6.7E-04 3.1E-04 

SI WALL 5.2E-04 2.8E-04 

LllI WALL 1.3E-83 4.lE-84 

U I  WALL 3.1E-03 7. BE-84 

. . . .  8t-04 6.1E-04 1.9t-03 

2.13 

. 



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

SULFUR 

Inha lation 
56s 

Ingestion 
U S  
GI ABSORP 8.8E-81 1.8E-01 8.8E-81 8 .E -01  
mGs 2.8t-84 r . 4 t - i ~  i.9t-02 

GONADS 2.8E-84 

BREAST 2.8E-84 

R NARROW 2.8E-84 

ST WALL 4.8E-84 

SI WALL 3.7E-84 

UI !ALL 8.9E-84 

LLI WALL 2.1E-03 

RWAINDW 2.8E-84 

13/4/83 8/0/180 
2.1E-84 
46/13/42 
2.1E-04 
46/13/42 
2.1E-04 
46/13/42 
2.4E-04 
62/12/36 
2.3E-84 
48/13/39 

2.8IZ-83 3.86-84 
61/18/29 

8.1E-83 4.8€-04 

2.1E-84 
46113142 

rb/r/ia 

I T  8.86 -8.06 
E.t.D.E. 4.3t-84 6.5t-84 2.9t-84 2.3E-03 

. -  
Ingestion Inha I at ion 

Mss - 
GI. ABSORP 

NCS 3.6t-84 
3. 

BREAST 3. 
RMARRW 3. 
THYROID 3. 
BONE SUW 3. 
ST WALL 3. 
SI WALL 3. 
UI WALL 3. 
LLI WALL 3. 
WINOW 3. 

. . . .  3. 
WT 

E 
E 
E 
E 
1 
E 
E 
E 
E 
6 

1 

-04 
-04 
-84 -04 

-04 
-84 
-04 
-04 
-04 
4 4  
,86 
e4 

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

CHLORINE 

Inha 1st ion 
=c I 

Ingestion 
CLASS - 
GI AkORP l.OE+OO 1. oE*oo 1. oE*oo 

UNCS 3. BE-03 4. Et-03 1.7t-01 
18/5/77 i /o jss  

GONADS 3.OE-03 1.9E-03 

BREAST 3.OE-03 1.9E-03 
47/13/40 

R NARROW 

BONE SURF 
THYROID 
ST WALL 

SI WALL 

ULI WALL 

U I  WALL 

REMINDER 

3. BE-03 

3. BE-03 
3.OE-03 
4.1E-03 

3. BE-03 

3. BE-03 

3.OE-03 

3. BE-03 

47/13/40 
1.9E-03 
47/13/40 

2. BE-03 

1.9E-03 

1.9E-03 

1.9E-03 

1.9E-03 

52/12/36 

47/13/40 

47/13/40 

47/13/40 

47/13/40 
WT 0.06 0.06 . . . .  Ot-03 2.1E-03 2.k-02 

%I 
Ingestion Inha 1st ion 

CLASS v 
GI ABSORP 1.0E+00 1. OE+OO 1 .BE40 

!jti/:i : j E / : :  
- - 

ST WALL 3.3E-03 3.7E-04 
9 8 / l / l  

. . . .  Bt-04 1.2t-04 1. I t -04 

9 I 
Ingest ion Inha lation 

CLASS - 
GI ABSORP l.OE+OO 1. BE40 1. BE40 

LUHGS - 
ST WALL 2.3E-03 2.9E-04 

96/2/2 
. . . .  4E-04 9.7E-05 8 . ~ - 0 5  

2.15 



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

POTASS I UM 

Inha I at ion 
4'K 

Ingestion 
CUSS D U Y 
G I  ABSORP 1.8E.88 1. BE48 

1. 8t-82 1.7t-82 

GONADS 

BREAST 

R NARROW 

BONE SURF 

THYROID 

ST WALL 

SI WALL 

31/9/ 
1.9E-82 1.2E- 

47/13 
1.8E-82 1.1E- 

47/13 
1. BE-82 1.1E- 

47/13 
1.8E-82 1.1E- 

47/13 
1. BE-82 1.1E- 

47/13 
2.8E-82 1.2E- 

49/12 
1.9E-82 1.2E- 

47/13 

68 
82 

82 

82 

82 

82 

82 

82 

1 48 

1 48 

/4a 

1/48 

1/48 

1/39 

1/48 
LLI WALL 1.9E-82 1.2E-82 

47/13/48 
REMAINDER 2.8E-82 1.3E-82 

UT a. 12 8.12 
47/13/48 

t.t.D.E. 1.9t-82 1.2t-82 

M S S  
GI ABSORP 
LUNCS 

GONADS 

BREAST 
R NARROW 
ST W U  
SI WALL 
REMAINDER 

Inha Iat ion - 421r 
Ingest ion 

1. BE48 1. BE40 
7. 8t-84 8.lt-83 

7.8E-84 4.1E-84 
3/3/94 

88/16/24 
7. BE-84 
7.8E-84 
6.7E-83 
7.8E-84 
8.lE-84 

WT a. 18 
t . t .D.  t. 1.lt-83 1.lt-83 

Inhalation 
4% 

CUSS - Ingestion 

GI ABSORP 1.0E*88 1. BE48 
6.3E-84 2.8t-83 

GONADS 

BREAST 

R NARROW 

THYROID 
BONE SURF 
ST WALL 

SI WALL 
RENAINDER 

8.7E-84 

5.9E-84 

6.7E-84 

5.9E-04 
6.3E-84 
2.3E-83 

7.4E-84 
8.1E-84 

7/3/98 
3.6E-84 
56/15/29 
3.6E-84 

3.7E-84 
51/14/35 

52/14/34 

6.7E-84 
68/9/23 

WT 8.18 
E.t.D.t. 7.8t-84 5. 6t-84 

Ingestion Inha I at ion 
CUSS w 

1. BE48 
UNGS 5.2E-84 

1/12/87 

GI ABSORP 1.8E48 

ST WALL 2.4E-83 2:3E-84 
971112 

t.E.D.t. 1.5t-04 7. BE-85 

Ingest ion Inhalation 
M S S  - 
GI ABSORP 1.8E48 1. BE48 

3.l t-84 
1/13/86 

ST WALL 1.8E-83 1.4E-84 
971112 

T.E.D.t. 9.3t-85 4.6E-85 

2.16 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

CALCIUM 

Inha Iat ion 
41ca 

Ingestion 
CLASS - 
GI ABSORP 3.0E-01 3. BE-81 

N C S  1.7E-83 
8/8/108 

R YARROW 6.7E-83s 6. 9E-83t 
41/19/40 

BONE SURF 1.SE-82s 1.3E-82* 
41/19/48 

t . E. D.E. 1.2t-03r 1.3t-83* 

4sca 
Ingestion Inhalation 

CLASS v 
GI ABSORP 3.8E-81 3. BE-81 

3.6E-82 
e/e/1ee 

R YARROW 1.3E-82 1.lE-82 

BONE SURF 1.9E-82 1 .6E-82 

&I WALL 3.7E-83 
UI WALL 1.8E-82 
E .E .D . t .  3.8E-03 6.1E-83 

UNCS 
- 

44/21/36 

44/21/35 

4'ca 
Ingest ion Inha I at ion 

CUSS - 
GI ABSORP 3.8E-81 3. BE-81 

UNCS 2. 9t-82 
1/1/90 

GONADS 2.7E-03 
R YARROW 5 .  SE-83 3.7E-83 

BONE SURF 1. SE-82 
SI WALL 6.5E-83 
&I WALL 1.9E-82 7.8E-83 

LI-1 WALL 4.8E-82 1.9E-82 

62/26/23 

64/11/25 

. . . .  2E-83 

2.17 



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

SCANDIUM 

GONADS 4.4E-04 
ST W A L L  1.6E-03 
SI W A L L  2.5E-03 

UI W A L L  4.1E-03 

3.2E-04 

5.2E-04 
66/28/6 

66I28I0 
UI W A L L  2.1E-03 2.7E-04 

67/28/6 - 2.2t-04 . . . .  . 

- 
Inhalation 

'4ysc 
w Ingestion 

Mss 
GI ABSORP 1.0E-04 1.0E-04 mm - 
GONADS 6.3E-03 2.7E-03 

SI W A L L  9.3E-03 5.2E-03 

UI W A L L  3.7E-02 1.7E-02 

LLI W A L L  9-3E-82 3.7E-02 

04/18/18 

64/17/19 

64/18/18 

65/18/17 - . . . .  . 7.lt-03 

Inhil at ion v 
4sc 

Ingert i on 

GONADS 7.4E-04 
ST W A L L  3.E-03 
SI W A L L  4.8E-83 

UI W A L L  7.8E-03 

. .  

6.9E-04 

1. BE-03 
66 128 I0 

66/28/6 

UI W A U  4.1E-03 ST iE-8, 
67/28/5 

. . . .  . 4.2t-04 - 

Inhalation - Ingestion 
CUSS 1. BE-84 
GI ABSORP 1.0E-04 

-81 

GONADS 7.4E-03 
SI W A L L  8.6E-03 
UI W A L L  1.7E-02 
UI W A L L  3.7E-02 - . . . .  . 2. at-02 

Inha I at ion 
"SC 

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

:;:XP - 
U I  W A L L  9.3E-83 3.7E-83 

UI W A L L  2.3E-02 9.3E-03 
64/10/18 

. . . .  9E-03 

Inha I at ion 
485c 

Ingestion 
Mss - 
GI ARSORP 1.0E-04 1.8E-84 

4 - 
OOW 7.4603 2.6E-03 

SI W A L L  1.1E-02 4.1E-03 

UI W A L L  2.4E-82 8.9E-03 

LLI W A L L  4.1E-02 1. SE-02 

. . . .  . 3 3.6t-03 

64/19/17 

64/19/17 

64/19/17 

65/19/10 

Inhalation 
49% - Ingestion 

U S  
GI ABSORP 1.0E-04 1. BE-04 

7. BE-04 -~ ~~ 

ST W A L L  2.0E-83 
8/21/19 

SI W A L L  1.3E-03 
UI W A L L  7.4E-04 
t . t . D . t .  2.4t-84 9.3t-85 

2.18 



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

TITAN I UM 

CUSS 
Inha Iat ion - 4i 

Ingest ion 

GI ABSORP 1.8E-82 1.8E-82 1 .BE42 1. 8E-82 
UNGS 8. St-83s 4.lt-01s 5.6E-Blr 7.4E.001 

32/16/62 26/32/42 

32/16/52 25/38/46 
BREAST 9.3E-83* 4.1E-Olr 1.1E-Blr 

R MARROW 1.1E-82* 4.4E-blr 1.3E-01s 

THYROID 

BONE SUR 

32/16/52 25/31/44 

32/16/62 
4.1E-Blt 

4.1E-81+ 
32/16/62 

32/16/62 27/31/42 

33/16/51 38/28/42 

34/16/61 35/24/41 

32/16/52 24/38/46 

SI WALL 2.1E-82 4.8E-81 1.4E-81 

U.1 WALL 5.2E-82 4. BE-81 1. SE-81 

LLI WALL 1.4E-81 5.2E-81 2.8E-81 

W I N D E R  6.2E-81 1. SE-81 

WT 8.12 8.12 . . . .  1 . 9t-82+ 4.5E-81r 1.7t-81r 8.9t-Blr 

CLASS 
Inha lat ion v 

'%i 
Ingest ion 

GI ABSORP 1.8E-82 1. 8E-82 1. BE-82 1.0E-82 
9t-04 1.1E-83 1. lt-63 

2/4/94 8/18/90 8/16/04 
GONADS 2.6E-84 6.3E-86 

ST WALL 1.6E-83 2.7E-04 

SI WALL 2.2E-83 3.4E-84 2.4E-84 

U.1 VALL 3.2E-83 4.8E-84 2.8E-94 3. SE-84 

UI V U  1.4E-83 2.3E-84 

00/12/0 

98/4/6 

961312 66/29/6 

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

941412 . . . .  7t-84 2. Bt-84 1. SE-04 1.7t-64 

2.19 

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

VANADIUM 

Inhalation 
47v 

Ingestion 
CLASS w 
GI ABSORP 1.0E-02 1. BE02 1. BE-02 

Gs !;E/:: :;;:I:: 
- - 

ST WALL 1.7E-03 1.8E-84 

SI WALL 7.8E-84 7.8E-86 

UI WALL 2.8E-04 
E.t.D.t.  1.6t-04 8.0t-05 5.3E-05 

971112 

971211 

Inhalation 
4% 

U S  - Ingest ion 

GI ABSORP 1.0E-82 1. BE-02 1. BE-02 
LUNGS 4.8E-03 4.k-02 

131r i t~  e1119s 
GONADS 1.8E-02 3.6Eh3 4: 8E-03 

61/18/29 68/12/38 . .  
BREAST 2.4E-iB 

38/14/68 
R MARROW 8. SE-83 

34/16/61 
BONE SURF 8.9E-83 

33/16/61 
SI WALL 1.2E-82 3.7E-03 

64/9/27 
UI WALL 2.3E-02 6.2E-03 1.lE-02 

75/7/18 68/18/32 
UI WALL 4.8E-82 9.8E-83 2.lE-82 

REUAINDER 3.7E-83 

WT 8.12 

83/8/13 62/18/28 

32/16/53 

- . . . .  . 4.6t-03 8.5t-03 
.- 

CLASS 
GI ABSORP 
CONGS 

GONADS 

R UARROI 

BONE S W  

1111 WALL 
UI WALL 

Inha 1st ion - 4% 
Ingest ion 

1. BE-02 1.0E-02 I. BE-02 

- !i;i/;i ~ $ 1 ~ ~  
- - 

4.1E-06 
32/16/62 
6.9E-84 
32/16/62 
1.8E-03 
32/16/62 

2.3E-84 
6.7E-84 1.4E-04 

88/8/14 
E.E.D.t. 6.4t-06 1. St-04 2.8t-04 

2.20 



.. . 

50- Year Committed Dose Equ i va 1 ent Factors-- rem/pCi Intake (Continued) 

CHROMIUM 

CLASS 

4% 
Ingest ion Inha 1st ion - 

G I  ABSORP 1 .8E-81 1.8E-02 1. BE-81 1. BE-81 1. BE-81 m 
ir/a/rs i/i/se i/i/oe 

3r/i4/49 241121~ 

GONADS 1.2E-83 1.3E-83 4.4E-84 4.8E-84 6.2E-84 

BREAST 2.8E-84 2.4E-84 

R YARROW 3. SE-84 3.1E-84 4.1E-84 3.1E-84 

59/11/38 61/14/25 61/18/21 

48/14/48 32/14/64 
S I  WALL 1.3E-83 1.4E-83 5.2E-04 

59/11/38 
UI W A L L  2.2E-83 2.4E-83 6;3E-84 8.9E-84 9.8E-84 

46/14/48 
WT 8.86 8.88 8.12 

. . . .  2t-04 8.6t-04 4.4t-04 6.8t-04 7.lt-04 

4% 
Ingestion Inha I a t  ion 

CLASS - 
GI ABSORP 1. BE-81 1. 8E-82 1. BE-81 1. BE-81 1 .BE-81 

cs 
:;;;9r :;E/:: :;:it:: 

- - - 
GONADS 4.1E-06 4.1E-05 
ST WALL 1. SE-83 1.6E-83 1. BE-84 

961212 

96/3/1 
SI WALL 7.4E-84 7.8E-84 9.2E-85 

UI WALL 3.7E-84 4.1E-84 

Ingest ion Inha t a t  ion 
CLASS - 
G I  ABSORP 1.8E-81 1.8E-82 1.0E-81 1.0E-81 1.8E-81 

1.4t-84 1.4t-83 2.8t-83 

35/15/68 

361 15/49 

34/15/51 

R YARROW 4.4E-06 1.8E-84 

BONE SURF 1.8E-84 

S I  WALL 1.7E-84 1.7E-04 1.1E-84 
4r/i3/4e 

r4/r / i9  se/ie/ae 6i / i r /22 

UI W U  4.1E-84 4.1E-84 1.4E-84 

UI WALL 9.3E-04 1.8E-03 2.2E-04 4.E-84 4.4E-84 

W I N D E R  9.2E-86 

68/19/38 

34/16/51 
WT 0.12 . . . .  3t-04 1.3t-84 1.lt-84 2.1E-84 2.6E-84 

2.21 

........ d . 



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

MANGANESE 

Inha lat ion 
53H 

Inha I at i on Ingest ion 
5" 

1.0E-01 1.0E-01 
CLASS 

Ingestion 
CLASS 
GI ABSORP 1.0E-01 1 .BE41 1. BE-01 GI ABSORP 1.0E-01 - -0 !;$2 ;;::/:: ;;:;10; 
ST WALL 2.3E-03 2. BE-04 R MARROW 8.lE-05 4.1E-04 

SI WALL 1.2E-03 1.5E-04 BONE SUR 8.1E-04 4.lE-03 1.4E-03 

U I  WALL 6.3E-04 LIVER 1.4E-04 7 .  BE-04 

98 / l / l  34/16/50 

971211 34/16/50 33/26/41 

E.t.D.E. 2.5E-04 1. BE-04 8.4E-05 341 161 50 
U I  WALL 2.4E-04 

Inha 1st ion - Ingestion 
CUSS 
GI ABSORP 1.0E-01 1. BE-01 1. BE-01 
LUNGS 3.7t-04 4.k-04 

1/13/06 0/10/02 
ST WALL 1.9E-03 1.8E-04 

SI WALL 5.5E-04 
971112 

- . . . .  . 5.5E-05 4.9E-05 

Inhalation 
%n - Ingestion 

CLASS 
GI ABSORP 1.0E-01 1. BE-01 1. BE-01 :&:: :;"159:' - - 
CONADS 1.0E-02 3. BE-03 4.4E-03 

BREAST 2.4E-03 1.9E-03 
62/18/28 62/13/25 

38/14/48 29/13/58 

38/16/41 37/18/46 
R YARRM 2.8E-03 4.4503 2.6503 

BONE SURF 4.4E-03 

LIVER 1.2E-02 4. BE-03 

SI WALL 1.1E-02 4.lE-03 4. BE-03 

UI WALL 1.9E-02 5 .5503 7.8E-03 

U I  WALL 3 . 3 3 2  7. BE-03 1.3E-02 

W I N D E R  4.8E-03 4. E-03  3.4E-03 
3s/is/s0 r/e/8r rr 0.06 0.06 0.08 

. . . .  . 4.k-03  5.6t-03 

33/16/40 

35/16/49 33/23/44 

88/11/29 61/13/26 

67/9/24 62/12/26 

79/7/14 65/11/24 

- 

U I  WALL 7.0E-04 - . . . .  . 2.lt-04 4.3t-84 

Inha I at ion 
SSH 

Ingestion 
n ASS D w Y -- -- 
GI ABSORP 1.0E-01 1. BE-01 1. BE41 

8.5t-04 4.4t-03 2.5t-02 
38/14/56 2/2/96 

42/14/44 43/14/43 

34/15/51 15/18/75 

34/15/51 21/14/65 

GONADS 3.5E-03 3.3E-03 2. BE-03 

0REAST 1.0E-03 3.4E-03 3.2E-03 

R NARROW 1.8E-03 6.3E-03 4.1E-03 

BONE S U F  9. &E-03 
34/15/51 

LIVER 3.7E-03 1.7E-02 9.3E-03 

SI WALL 3 . 6 0 3  
ILI WALL 5.2E-03 4.8E-03 

UI WALL 8.1E-03 
W I N D E R  1.9E-03 6.7E-03 6.7E-03 

34/15/51 22/17/61 

42/14/44 

34/15/51 5/4/91 
. 0 . i e  0.18 IT. 0.06 

t . t . D . t .  2.7E-03 5.4t-03 6.4t-03 

Inhalation - Ingest ion 
CLASS __ .- - 
GI ABSORP 1.0E-01 1. BE-01 1. BE-01 

1.6t-83 2.0E-03 
1/6/94 0/11/89 . .  

GONADS 3.1504 7: 8E-05 
7811319 

ST WALL 3.3E-03 5.2E-04 
921315 

SI WALL 4.1E-03 5. bEk4 

&I WALL 5.2E-03 7.4E-04 

UI W U  2.0E-03 

951312 

971211 

. . . .  5t-04 3.3t-04 2.4t-04 

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

I RON 

6QF. 
Inha Iat ion Ingest ion Inha tat ion 

59% 
Ingest ion 

CLASS - CLASS v 
GI ABSORP 1.8E-81 1. BE-81 1. BE-81 GI ARSORP 1.8E-81 1.8E-81 1.8E-81 

UNCS 6.3t-83 9.3t-83 CS 2.4t-83 1.3t-82 5.2E-02 
2/3/96 8/6/94 29/14/67 3/2/95 

73/12/16 681211 11 37/15/48 46/23/31 

SI WAU 1.3E-82 2.2E-83 2.3E-83 34/16/61 38/22/48 

GONADS 2.4E-83 6.7E-84 4. BE-84 GONADS 6.3E-83 1.2E-82 6.2E-83 

BREAST 2.7E-83 1.1E-82 4.8E-83 ST WALL 5.2E-83 

98/5/6 74/16/18 R YARROW 3.1E-13 1.2E-82 
6.2E-83 5. SE-83 34/16/61 
961312 74/16/18 BONE SUF 1.1E-82 
4. BE-83 5.2E-83 34/16/68 
961312 74/18/18 THYROID 1.1E-82 

34/16/68 

34/16/68 

34/16/68 

1. BE-81 1. BE-81 41/14/46 

:27:6/53 Sj4/Ql 58/12/38 56/14/31 
1. QE-83; 6.7E-84; W I N D E R  1.7E-82 
34/16/68 34/26/40 34/16/50 

UI WALL 3.2E-82 

U I  WAU 3.8E-82 

4t-83 1.7t-83 2. BE-83 . . . .  
S P L W  6.7E-03 3.1E-02 1.1E-82 

LIVER 5.6E-83 2,  BE-82 

Inha lation SI WALL 7.8E-83 
66h 

Ingest ion 
&I WALL 1.4E-02 1. SE-82 CUSS 

NGS 
GI ABSORP 1.8E-81 

-83; 4 1E-03; UI WALL 3.1E-82 1.8E-82 1.7E-82 3.7E-84; 

GONADS 4.1E-04; 

BREAST 3.7E-84; 

R YARROW 4.1E-84s 1.9E-83; 6.7E-84; 

LIVER 1.3E-83; 6.3E-83; 2.1E-83; 

s m  2.1E-83; 1. BE-82; 3. SE-83; 

SI WALL 4.4E-84 

1. QE-83; 6.3E-84; WT 8.86 
34/16/50 34/26/48 . . . .  6t-03 1.5t-82 9 . 9t-83 

34/16/68 34/26/48 % 
34/16/69 34/26/48 CUSS - 34/16/60 34/28/48 

Inha tat ion Ingest ion 

GI ARSORP 1.8E-81 1. BE-81 1. BE-81 
UI WALL 6.3E-84 1. QE-83 cs l . l t4 ls  6.6t-01* 2.7t-81; 

36/16/68 34/16/68 24/19/57 

37/16/40 41/28/39 34/16/68 33/26/41 
5.8E-81; 2.0E-01; 

34/16/68 34/16/68 33/26/42 
R YARROW 1. 2E-81; 5. QE-81+ 2.1E-81; 

6.8t-04; 2.6t-83; 1.2t-83; 34/16/50 33/25/42 
THYROID 1.1E-81; 6. 6E-Blt 2.8E-81; 

34/16/58 33/25/42 
BONE S W  1.1E-81; 6.8E-81; 2. BE-81; 

34/16/68 33/25/42 
LIVER 2. 8E-Bh 1 . 4 E 4 h  4. BE-81; 

34/16/68 33/26/41 
SpLEDl 3.4E-Blr l.TE*BB* 6. QE-81; 

34/16/60 33/26/41 
UI VALL 1.6E-01 2. SE-81 

34/25/41 
W I N D E R  1. QE-81; Q.JE-Bl* 3.3E-81; 

34/16/68 33/26/42 
I T  8.12 8.18 8.12 . . . . .  1 SE-81; 7.6t-01; 2.7t-01; 

2. BE-03 1. BE-03 GONADS 1.3E-01+ 6.3E-01* 2.3E-01s U I  W A L L  1.1E-83 

W I N D E R  1. QE-83; BREAST 1.lE-81; 

WT 8.86 . . . .  

.- ..... ,._-: .-.- ....... 

I 

2.23 



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

COBALT 

Inhalation w 
58yco 

Ingestion Inhalation 
=Co 

Ingestion 
C U S S  Cuss 
GI ABSORP 5.0E-02 3.0E-01 5.0E-02 5.E-02 GI ABSORP 5.0E-02 3.0E-01 5. BE-02 5. BE-02 

-03s -64 4.at-84 :;:;z :;::93 :;:;96 8/4/96 
GONADS 2. BE-03 2.3E-03* 7.4E-04* 8.5€-04* GONADS 1.7E-05 2. BE-05 

78/15/15 66/21/13 ST WALL 9.6E-05 1.0E-04 
ST WALL 3.1E-03 3.1E-03 SI W A L L  1.9E-04 1.6E-04 
SI WALL 7.4E-03 5.5E-03 1.8E-03 2.1E-03 UI WALL 5.2E-04 4.1E-04 1.1E-04 1.3E-04 

U I  WALL 2.0E-02 1.5582 4.8E-03 5.5E-03 LLI WALL 5.9E-04 4.8E-04 1.3E-04 1.5E-04 

LLI WALL 2.7E-02 2.lE-02 6.7E-03 7.8E-03 E.t.D.t.  8 .k-05 7.4t-05 5.4t-05 7.5t-05 

*a 1.7 -03* 1.9 -03* 

71/14/15 66/21/13 69/14/17 64/22/14 

72/13/15 66/22/12 88/14/18 65/22/13 

73/13/14 66/22/12 

WCo 

Inha Iat ion 
%o 

Ingest ion 
CLASS - -- -- 
GI ABSORP 5.0E-02 3.0E-01 6. BE-02 5.0E-02 
LUNGS 5.2t-03 1.0t-01 2.2t-01 

1/1/98 0/0/100 - .  
CONADS 1.3E-02 1.4E-02 a: 5E-03 

BREAST 2 . 3 3 3  5.9E-03 
R MARROW 3.2E-03 7.0E-03 
LIVER 1.3E-02 
SI WALL 1.4E-02 1.6E-02 
ULI WALL 2.4E-02 2.3E-02 
LLI WALL 5.2E-02 4.1E-02 2.6E-02 

48/15/39 

54/11/36 
REMINDER 5.9583 1.0E-02 

WT 0.06 a.06 - . . . .  . 2t-02 1. BE-02 2.6t-02 

Inha lot ion 
=Co 

Ingestion 
CLMS - __ .- - 
GI ABSORP 5.0E-02 3.0E-01 5. BE-02 5 .BE42 

5.9E-04t 1.5E-02* 6.3t-02* 
i / i / g e  0/0/10a 

GONADS 6.7E-04s 1.1E-03* 
BREAST 5.9E-04* 
R MRROV 3.3E-041 1.0E-03* 
LIVER 1.7E-03* 
SI WALL 8.5E-04 1.3E-03 
UI WALL 2.0E-03 2.lE-03 
LLI W A U  4.8E-03 4.1E-03 
REWINDER 9.3E-04* 

t t  . -0 . -03* 
WT 0.06 

Ingestion Inhalation 
Cuss - 
GI ABSORP 5.0E-82 3.0E-01 5.0E-02 5 .  BE-02 
LUNGS 1.5t-03 2.9t-02 5.9t-02 

1/1/98 0/0/100 
GONADS 

BREAST 
R MARROW 
LIVER 
SI W A L L  
U I  VALL 
UI v u  
REMINDER 

-,-.-- . , 
3.7E-83 4.1E-03 2.4E-03 

6.7E-04 1.7E-03 
9.6E-04 2. BE-03 

3.7E-03 
4.1E-03 4.8E-03 
7.0E-03 7.OE-03 
1.5E-02 1.2E-02 7.4E-03 

1.8E-03 2.9E-03 

4a/i4/38 

55/11/34 

I T  0.06 0.06 - . . . .  . 5E-03 4.6t-03 7. lE-ET 

Ingestion % -  Inha I at ion 
U S  - -- -- 
GI ABSORP 5.E-02 3.0E-01 5.0E-02 5. BE-02 

Gs 1.l t-05 1.k-05 
a / u / e i  a/i6/a4 

ST W A L L  5.2E-05 5.2E-05 
SI WALL 7.4E-06 7.4E-06 
. . . .  6t-06 3.6t-06 1.3E-06 1.9t-06 

2.24 



I -  
r. 

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

Ingest ion Inha tat ion 
CLASS - 
GI ABSORP 5.8E-82 3.8E-81 5. BE-82 5. BE-82 

UNGS 3.2E-83t 1.9E-82s 1.3t-81t 1 . 3 t 4 8 t  

GONADS 1.2E-82t 2.7E-82t 
2/2/96 8/8/188 
1.5E-82s 
35/21/44 

BREAST 4.1E-83t 1.9E-82t 1.6E-82* 
19/17/64 

R YARROW 4.8E-83, 2. BE-82s 1.6E-82t 
28/17/63 

LIVER 8.5E-83t 4.8E-82s 3.4E-82s 
21/19/60 

SI WALL 1.3E-82 3.8E-82 
&I WALL 2.1E-82 3.6E-82 
LLI WALL 4.1E-82 5.2E-02 3.8E-82 

REUAINDER 7.8E-83t 3.2E-82t 
45/i5 j i e  
3. 8E-82t 

Ingest ion Inha tat ion 
CLASS n I V - I 

GI ABSORP 5.8E-82 3.8E-81 5.8002 6. 8E-82 Gs 6.7t-84 7.4t-84 
8/12/68 6/19/81 

ST WALL 1.4E-83 1.4E-83 
SI WALL 1.3E-83 1.1E-83 
LA1 WALL 1.2E-83 1 .E-83  
LLI WALL 3.3E-84 2.9E-84 
. . . .  . - 4E-84 0 et-85 8 gt-05 

CUSS Ingest ion Inha Iat ion n I Y 
I I 1 

G I  ABSORP 6.0E-02 3.0E-01 5.0E-02 6.0E-02 
2.5E-84 2.6E-84 

ST WALL 1.3E-83 1.3E-83 
8/19/61 6/23/77 

SI WALL 2.6E-84 2.6€-04 
. . . .  . -  st-05 3 e€-W 3 .2t- 86 

2.25 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

NICKEL 

Inhalation 
%i (IW) - Ingestion 

6. BE-82 6.0E-02 

GONADS 

BREAST 

R NARROW 

SI wAu 

UI ww 
UI ww 
RBUINDER 

21/18/09 1/1/98 

63/12/36 67/14/29 

36/16/60 21/11/00 

38/14/40 21/12/61 

62/12/30 66/14/31 

67/11/32 61/12/31 

06/9/20 08/12/28 

42/14/44 0/0/88 

6.9E-83 2.8~-03 2 . 9 ~ 4 3  

1.8E-03 1. BE-83 

1.4E-83 2.1E-83 1.8E-83 

6.9E-83 3.1E-83 3.1E-83 

0.6E-03 3.4E-83 4. IE-83 

1.4E-82 4.4E-03 0.3E-83 

2. I€-83 2.X-83 3.1E-83 

I T  0.86 '0.i2 8.86 
E.t.D.E. 3.6t-83 2.5E-83 3 .k-83  

Inhi I at ion 
%i PAP) 

Ingestion - 
3.6E-89 

BONE S W  3. BE43 

SI !ALL 4.4E-83 
LLX IAU 4.8583 
W I N D E R  6.2E-83 

. . . .  4.  2t-83 

R YARRMl 4 .1583 

M I D  3. 0~-a3 

rr a. 18 

m N i  (IN) 
Ingest ion Inhalation 

U S  w 
5.  BE42 5. BE42 - -83* 

cow 3 . r~ -a3*  8.6E-84* 1.2E-83* 

BREAST 3.5E-04* 

R YARROW 4.1E-84s 

ST lALL 0.X-84 

GI ABSORP 5 .E-82 

:;:g :i:;9t3 

18/1/16 60/13/19 

44/12/44 

58/11/39 

SI IAU 6.9E-83 
01/8/31 
1.1E-03 1.9E-83 
03/6/11 68/12/28 

UI IAU 1.3E-82 2.2E-83 4. iE-03 

3.5E-83 0.3E-83 LLI WALL 2.1E-82 

W I N D E R  6.5E-84 

~ a p p  89/12/19 

921414 16/12/18 

67 118 123 
I T  8.80 

t. t. D. t. 3.3t-83+ l.Ot-83* 1.7t-03* 

*Mi [VU) 
Ingestion Inha I at ion 

Mss - 
GI ABSORP 

2. 0t-83* 
6.9E-84* 

BEAST 6.2€-84* 
R YARROW 6. 9E-84* 
KIDNEYS 7.8E-84r 
RBUINDER 8.6E-84* 

. . . .  7.9t-84* 
rr 8.24 

2.26 



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

“Ni (IN) 
Ingest ion Inha lation 

= CLASS - 
GI ABSORP 5.OE-02 6.OE-02 5. BE-02 
UNCS 1.3E-042 1.3E-03t 4.4E-03* 

GONADS 

BREAST 

R MARROW 

BONE SURF 

THYROID 

ST W A L L  
SI WALL 
UI WALL 

UI WALL 

REMAINDER 

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

1.OE-03 

1.4E-04 

31/15/64 3/3/94 
1.3E-03* 4.1E-04s 
33/16/51 38/29/41 
1.3E-03* 4.1E-Oh 
33/16/61 38/29/41 
1.3E-03s 
33/16/51 
1.3E-03* 
33/16/51 
1.4E-03* 
33/16/61 

1.3E-03 
35/15/58 
1.4E-03 
39/16/46 
1.3E-03 
33/16/61 

WT 0.06 ‘o.ie 
. . . .  2. ot-04, 1.3E-03* 7.0E-04t 

“Ni PAP) 
Ingest ion Inha I a t  ion 

CLASS - 
GI ABSORP 

2.8E-03r - ._ ~ 

GONADS 2. 7E-O3* 
BREAST 2.6E-03* 
R MARROW 2.7E-03t 
BONE SURF 2.7E-035 
THYROID 2.9E-831 
UI WALL 2.7E-03 
RENAINDER 2. 8E-03t 

WT 8.24 
. . . .  2.7E-63; 

mNi (IN) 
Ingest ion Inha l a t  ion 

CLASS - 
GI ABSORP 5.OE-02 6 .BE42 5. BE-02 
NCS 3.1E-04* 3.2t-03, l.lt-02* 

GONADS 

BREAST 

R NARROW 

BONE SURF 

KIDNEYS 

THYROID 

ST W A L L  

SI WALL 

UI WALL 

31/15/64 2/2/96 
3.1E-84t 3. 0E-03t 9.3E-O4* 

33/16/51 38/29/41 
3.1E-048 3.OE-O3* 9.3E-04* 

33/16/51 38/29/41 
3.1E-84+ 3 .OE-O3* 

33/16/51 
3.0E-03* 
33/16/61 
3.0E-03t 
33/16/51 
3. BE-03 
33/16/61 

3.7E-84 3.1E-03 
33/16/61 

4.8E-04 3.1E-03 
33/16/61 

1.3E-83 3.2E-03 
36/16/49 

41/14/45 44/16/48 
UI WALL 3.4E-03 2.6E-03 2.6E-03 

E. t. D. E. 6.4t-04s 3.0t-O3* 1.9E-Ott 

%i (VAS) 
Ingest ion Inha lation 

CLASS - 
t 
GI ABSORP 

GONADS 6.3E-03; 
BREAST 6.3E-03s 
R MARROW 6.3E-03* 
BONE SW 6.3E-03* 
THYROID 6.3E-03* 
ST W U  6.3E-03* 
SI WALL 6.3E-OS.e 
&I WALL 6.3E-032 
KIDNEYS 6.3E-032 
REMAINDER 6.3E-03* 

. . . .  6.3E-03* 
WT 0.06 

=Ni (IN) 
Ingest ion Inhalation 

CLASS -* 

GI ABSORP 6.0E-82 5.OE-02 5.E-02 
1.lt-03 1.4E-03 UNCS 
1/4/95 0/11/69 

GONADS 8.  BE-05 
ST WALL 2.3E-03 3.4E-04 

SI WALL 2.7E-03 4.1E-04 

UI WALL 3.4E-03 4. BE-04 

961212 

971211 

971211 
LLI WALL 1.4E-03 
E.E.D.t. 6.1t-04 2.lt-04 1.7t-04 

2.27 
I 



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

%i PAPI 
v Inha I at ion Ingest ion 

CUSS 
GI ABSORP 

2. 5t-03 
3. 0t-04 . . . .  

Inha I at ion 
%i (W - Ingest ion 

CUSS 
GI ABSORP 5.0E-02 5. BE-02 5.0E-02 
LUNGS 1.0t-02* 3.5t-02 

2/2/98 8/2/98 

84/6/10 

961312 69/11/20 

SI W A L L  2.lE-03 

UI VALL 5.8E-02 8.9E-03 1.9E-02 

UI V U  1.3E-01 2. BE-02 4.4E-02 

E.E.D.E. 1.lt-02 3.1E-038 8.  0k-03 
961311 89/11/20 

Wni (VAP) 
Inhalation - Ingestion 

U S  
GI ABSORP 
LUNGS 8.9t-03 GONADS 1. BE-03 

1. BE-03 
1.0E-03 

BREAST 
R UARROI 

2.28 



a 

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

COPPER 

Ingestion Inhalation 
CLASS - 
GI A~SORP S.BE-~I  6. ei-81 6 .eE-el 6. eE-el 

UNCS 3.6t-84 3.7k-84 4.lk-84 
1/12/87 8/17/83 8/23/% 

941214 

GONADS 6.2E-86 
ST WALL l.9E-83 1.8E-84 

SI WALL 6.2E-84 
UI W A L L  2.3E-84 
. . . .  7t-84 6.4k-86 4.4E-86 4.9E-eb 

Ingestion Inha tat ion 
CLASS - 
GI ABSORP 6.8E-81 6.8E-81 6.8E-81 6.8E-81 

8.1E-84 1.8E-83 1. E-83 
2/4/94 1/18/09 9/16/04 

GONADS 2. BE-84 6. 2E-06 
77/13/10 

ST W A L L  1.4E-83 2.4E-04 

SI WALL 1.4E-83 
931413 

961312 66/26/8 
U I  W A L L  2.1E-83 3.2E-84 2.4E-84 

LLI WALL 1.8E-83 1.7E-84 
921513 

. . . .  1E-84 1.7t-84 1.2t-84 1.4t-84 

McU 
Ingest ion Inhr Iat ion 

CLASS - 
GI ABSORP 6.0E-Bi 6.0E-01 5.8E-01 5.0E-01 

K - - - 
GONADS 1.8E-84 6,9E-85 

ST WALL 6.3E-84 
67/13/20 

SI WALL 7.8E-84 1.6E-84 

UI WALL 2.3E-83 
841719 
3.7E-84 4. BE-84 6.6E-84 
921414 72/16/13 67/23/18 

LLI WALL 2.8E-83 4.4E-84 6.9E-04 7. BE-84 

6'cu 
Ingest ion Inhalation 

CLASS - 
GI ABSORP 6.8E-81 6.8E-81 6.8E-01 5.OE-81 

UNGS 1. 7t-83 6.6E-83 S.9E-03 
6/3/91 1/2/97 1/3/96 

61/14/36 
GONADS 4.4E-84 2.6E-84 

BREAST 2.3E-84 

R MARROW 

LIVER 

PANCREAS 

44/16/41 
2.7E-84 
46/16/48 
8.6E-84 
44/16/41 
8.9E-84 
44/16/41 

46/16/48 

83/6/11 87/12/21 66/18/17 

BRAIN 1. BE-83 

SI WALL 1.2E-83 
ULI WALL 4.8E-83 9.3E-84 1. BE-83 1.9E-83 

LLI W A U  1.BE-82 1. BE-83 3.8E-83 4.1E-83 

931413 741 141 12 671231 18 
t.t.D.E. 4.3t-84 1. 6t-84 2.2E-84 2.3E-84 

2.29 

91/4/6 68/11/21 65/18/17 
. . . .  1E-83 6.6E-84 9.8E-04 1.lt-83 



50- Year Commi t t ed Dose Equ i va E en t Factors-- rem/pC i In take (Con t inued) 

ZINC 

Inha I at ion 
%I - Ingest ion 

CUSS 
GI ABSORP 6.0E-01 6.0E-01 

;;E/: - 
GONADS 1.1E-03 
ST WALL 6.2E-03 
SI WALL 7.0E-03 
U I  WALL 1.9E-02 4.1E-03 

67/24/9 
U I  WALL 2.0E-02 4. iE-03 

8712419 
E.E. D. E. 3.4k-03 1.8t-03 

- Inhalation Ingest ion - 
6. BE-01 

Mss 
GI ABSORP 6.8E-01 
LUNGS 6.9E-04 

8/22/70 
ST WALL 2.1E-03 
SI WAU 8.1E-04 
&I WALL 3.7E-04 - 7.l t-06 . . . .  . 

Inha I at ion - Ingestion 
U S  
GI ABSORP 6.0E-01 5. BE41 

;;::9823 
- 

. .  
GONADS 4.4E-04 
ST WAU 1.0E-03 
SI WE 1.8E-03 
U I  WALL 6.7E-03 1.8E-03 

67/22/11 
UI WALL 8.9E-03 2.3E-03 

t.t.D.E. 1.2E-03 6.9E-04 
871231 10 

Inhalation 
%I 

Ingestion 
CUSS - 

8/21/79 

GI ABSORP 6.8E-01 5.0E-01 
3.0k-04 

ST WALL 7.8E-84 
SI IAU 4.1E-04 _ _  
U I  WAU 2.3E-04 - . . . .  . 3.6t-06 

Ingestion Inha Iat ion 

6. BE-01 
CUSS - 
GI ABSORP 6.0E-01 6.0E-01 QI ABSORP 6.0E-01 

1. I t -02t  m m  

Inhalation 
7% 

Ingestion 
CUSS - 

GONADS 1.3E-02s 

BREAST 

RYARRm 

THYROID 
BONE SUF 
SI WALL 
UI WAU 
UI WAU 
RBUINDW 

1.2E-02* 

1.7E-02t 

1.2E-02t 
1.7E-02* 
1. 6E-02 
1. BE-02 
1.9E-02 
1.0E-02t 

7: 4€-03t 
62/14/34 
1.1E-02r 
32/9/69 
1.3E-02* 
38/18/52 

2.2E-02t 
16/4/80 

0.12 . 0: 18 
1.8t-02s 

rr 
t. t.D. t. 1.4t-02s 

. .  
OONm 4.4E-04 
ST WALL 2.7E-03 
SI TAU 2.6E-03 
UI WALL 4.4E-03 5.5E-04 

UI WAU 2.3E-03 
86/28/6 

. . . .  3t-84 3. BE-04 

Ingestion Inha I at ion 
Mss w 
GI ABSORP 6.E-01 6. BE-01 

1.9E-02 

CONADS 4.lE-03 

BREAST 1.7503 
R YARRM 3.3E-03 
SI WAU 4.4E-03 
U I  WAU 1.3E-02 

2/2/96 

63/17/20 
1.9E-03 

7.BE-03 -- 
63/16/21 
1.6E-02 LLI WALL 3.7E-02 
64/18/18 

P.t.D.t. 4.9t-03 4.2t-03 

2.30 



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

GALLIUM 

ah 
Ingest ion Inha I at ion 

CLASS v 
GI ABSORP 1.8E-83 1 .BE-83 1. BE-83 

UNCS 2. Ut-84 2.lE-84 
1/14/06 6/19/01 

971112 
ST WALL 1.1E-83 0.6E-86 

SI WALL 2.3E-84 
. . . .  0t-86 2.9E-86 2.6t-85 

%l 
Ingestion Inhalation 

CLASS - 
GI ABSORP 1.8E-03 1. BE-83 1 .8E-83 - 

:;:;9F :;:;J3 - 
GONADS 2. BE-83 6.2E-04 4.1E-84 

R YARROW 
76/11/14 69/19/12 
6.6E-84 
49/19/32 

ST WALL 6.2E-83 1. 8E-83 

SI W A L L  1.8E-82 1.7E-83 1. 9E-83 

UI WALL 2.7E-82 4. IE-83 4.0E-83 

LLI WALL 2.7E-82 4.4E-83 4.0E-83 

02/6/12 

921414 73/16/11 

961312 74/15/11 

961312 
. . . .  7E-83 1.6t-83 

% 
Ingest ion Inha Iat ion 

CUSS v 
GI ABSORP 1.8E-83 1. BE-83 1. 8E-83 

6. 6t-04 2. et-03 
6/4/98 a12 /os- 

CONADS 6.9E-84 1.E-04 2.3E-84 
66/18/26 66/14/21 

BREAST 1.E-84 

R NARROW 

BONE SURF 

LIVER 

SPLEEN 

38/16/47 
3. BE-84 
38/16/40 
1. SE-83 
34/17/49 
3. BE-84 
34/18/68 
2.6E-84 
36/16/49 

SI WALL 9.3E-84 2.6E-84 
78/9/21 

06/6/18 07/11/22 
UI WALL 2.7E-83 6.2E-84 1. BE-83 

LLI WALL 6.9E-83 1. BE-83 2.1E-83 
911416 07/11/22 

. . . .  2E-84 3.6t-84 4 .  BE-04 

U M S  
Ingest ion Inhalation - 

GI ABSORP 1.8E-83 1. fli-83 1.0E-83 
7.E-84 7.0t-04 
1/7/92 8/14/86 

CONADS 7.4E-86 
ST WALL 2.2E-83 2.9E-84 

SI WALL 1.6E-83 2.1E-84 
961212 

UI WALL 1.1E-83 
971211 

96/3/1 
1.6E-84 
, ,- 

LLI WALL 2.4E-84 
t .E .D. t .  3.3E-84 1.2t-84 9.3E-85 

Ingestion Inha tat ion 
CUSS - 
GI ABSORP 1.8E-83 1.8E-83 1. BE-83 cs 2.8t-84 2.lt-84 

8/13/07 8/10/02 
ST W A L L  9.3E-04 8.6E-86 

SI WALL 2.6E-84 
QQ/1/e 

. . . .  . - 2.Bt-86 2.5t-86 

Inhalation 
'2Q 

Ingest ion 
CLASS - 
GI ABSORP 1.8E-83 1.8E-83 1. BE-83 

3.7E-83 0.3t-83 

OONADS 3.1E-83 

BREAST 

R NARROW 

LIVER 

ST WALL 3.0E-83 

SI W A L L  8.6E-83 

UI W A L L  2.1E-82 

LLI W A L L  2.6E-82 

3/3/94 1/6/94 
7.4E-84 7.4E-84 
77/9/14 78/16/14 
3.E-04 
46/16/48 
6.7E-84 
47/17/36 
7.4E-84 
42/17/41 
0.9E-84 
73/7/28 
1.6E-83 1. BE-83 
88/6/7 71/16/14 
3.6E-83 4.0E-83 
941313 72/14/14 
4.1E-83 6.9E-83 
961312 73/14/13 . . . .  4t-83 1.4t-83 1.7t-83 

2.31 



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

Ingest ion Inha lation 
CUSS - 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 
LUNGS 1.5t-03 2.0t-83 

1/3/98 8/8/92 
GONADS 1.7E-04 
ST WALL 2.0E-83 3.3E-84 

SI WALL 3.3E-03 6.2E-04 

UI WALL 8.7E-03 1. BE-83 8.1E-04 

UI WALL 4.4E-83 6.7E-04 6. SE-04 
961311 7811717 

. . . .  . 3.3t-84 3.3t-84 

921414 

961312 

97/2/i n/ii/r 

- 

2.32 



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

GERMAN I UM 

Ihha I a t  ion 
%E 

Ingest ion 
C U S S  - ._ _ _  
G I  ABSORP 1.0E40 1. BE40 1. BE40 

NCS 1.3E-04 1.3E-03 2.1E-03 
3/2/95 1/5/84 

GONADS 1.4E-04 6.7E-05 

BREAST 1.2E-04 
R MARROW 1.3E-04 
KIDNEYS 5.2E-04 2.7E-04 

ST WALL 9.3E-04 
REMINDER 2.2E-04 

'IT 0.18 

68/18/24 

59/15/26 

. . . .  l t -04  1.9t-04 2.5t-04 

wfh 
Ingest ion Inha 1st ion 

CLASS - 
G I  ABSORP 1.0E40 1. BE40 1. BE40 

jE/:: t $1:: 
- - 

ST W A L L  1.9E-03 1.7E-04 
9 8 / l / l  

. . . .  1E-04 5.4t-05 4.9E-05 

CLASS 

%a 
Ingestion Inhalat ion - 

G I  ABSORP 1.0E40 1. BE40 1. BE40 
cs 8.k-04 8.9E-83 4.l t-81 

GONADS 

BRUST 
R MARROW 
BONE SUR 
THYROID 
KIDNFfS 

ST W A L L  
S I  WALL 
REMINDER 

3/1/96 0/0/100 

47/12/41 
8.9E-04 5.5E-04 

8.1E-04 
8.5E-04 
8. SE-04 
8.1E-04 
2.7E-03 1. BE-03 

2.3E-03 
9.3E-04 
1.0E-03 

46/12/42 

WT 0.12 
. . . .  1E-03 1.3t-03 4.9E-02 

Ingestion Inha ta t  ion 
CLASS - 
G I  ABSORP 1.0E40 1. BE40 1. BE40 

2. 6t-04 2.0E-03 5.2t-03 
4/2/94 1/3/96 

53/14/33 

43/12/45 

51/13/36 

GONADS 2.7E-04 1.6E-04 

BREAST 2.5E-04 1.7E-04 

R MARROW 2.7E-04 
KIDNEYS 7.8E-04 4.4E-04 

ST W A L L  1.3E-03 
REMINDER 3.7E-04 

t t  3. -04 8.2 -04 
WT 0.18 

Inhalat ion 
74b 

Ingest ion 
U S  - __ _ _  
G I  ABSORP 1.0E40 1.0E.00 1.0E.00 -, 

LUNCS 6.3E-06 9.2t-05 1.0E-03 
2/2/96 0/1/99 

GONADS 7.0E-06 
BREAST 6.7E-06 
R MARROW 7.0E-06 
THYROID 7.6E-06 
BONE SURF 7.0E-06 
KIDNEYS 2.8E-0s 
ST W A L L  3.0E-0s 
W I N D E R  7.4E-06 

I T  0.18 
. . . .  Bt-08 l . l t - 0 5  1.2t-04 

2.33 

c 

Ingest ion Inha I a t  ion 
CLASS - 
G I  ABSORP 1.0E40 1. BE40 1. BE40 

4.4t-04 5.2E-04 
1/6/93 0113187 

98/2/0 
. . . .  3E-05 8.3t-05 8.2E-05 

ST W A L L  1.2E-03 1. BE-04 



50-Year Committed Dose Equivalent Factors--rem/pCi 

%a 
Ingestion Inha I a t  i on 

CLASS w ._ ~~ 

G I  ABSORP 1.0E40 1.0E48 1. B E 4 0  
3.lt-04 4.lt-03 7.4t-03 

2/2/96 1/5/94 
GONADS 3.2E-04 
BREAST 3.0E-04 
R NARROW 3.2E-04 
K I D N M S  1.4E-03 
ST WALL 3.3E-03 
REMAINDER 4.4E-04 

I T  0.18 
E.t .D.t .  5.6t-04 4.9t-04 8.9t-04 

Inha I a t  ion 
7 8 0  

Ingest ion 
CLASS - 
G I  ARSORP 1.0E48 1.0E48 1. BE48 
mcs 1.k-03 2.0t-03 -~ ~ 

2/3/96 #/l0/9# 
GONADS 1. BE-04 
BREAST 1.8E-84 
KIDNEYS 6.3E-84 
ST WALL 2.2E-83 4.1E-84 

941313 
. . . .  1E-04 2.2t-84 2.4t-04 

Intake (Continued) 

2.34 



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

ARSENIC 

% 
Ingestion Inhalation 

CLASS - 
GI ABSORP 6.8E-81 6. BE-81 
UNGS 3.5t-84 

e/i7/a3 
ST WALL 1.6E-83 
SI WALL 3.2E-84 
E. t .D. t .  1.1E-04 4.2E-06 

?’& 
Ingestion Inhalation 

CLASS - 
GI ABSORP 6.8E-81 6. BE-81 
UNCS 8.1E-84 

ST WALL 2.9E-03 
8/16/86 

SI WALL 1.6E-83 
ULI WALL 1.8E-83 
REMAINDER 3.8E-84 

. . . .  4t-84 
WT 0.06 

9.6E-06 

Ingest ion Inha tat ion cuss - 
GI ABSORP 6.8E-81 ~ . B E - ~ I  

Gs 6. St-83 

GONADS 1.1E-83 

ST WALL 1.1E-83 
SI WALL 1.8E-03 
&I WALL 4.8E-83 

U I  WALL 9.6E-03 

1/2/97 

64/14/22 
4.4E-84 

1.7E-83 

3.4E-03 
06/12/22 

68/11/21 
.It- . . . .  . -  

Ingest ion Inhalation 
CLASS D W Y 
GI ABSORP 6.0E-01 6. BE-81 

1.9t-82 cs 
GONADS 2.4E-83 
ST WALL 6.9E-83 
SI WALL 7.8E-83 
&I WALL 2.6E-82 

LLI WALL 4.4E-82 

1/3/96 

7.4E-03 

72/12/16 
t . t . D . t .  5.8k-03 3.6E-83 

%s 
Ingestion Inhalation 

CLASS D W Y 

LUNGS 
GI ABSORP 6.8E-81 5.  BE-81 

2.6k-82 

GONADS 1.8E-84 
KIDNEYS 7.4E-84 
LIVER 6. 9E-84 
&I WALL 2.1E-83 

8/8/188 

LLI WALL 6.E-83 
. . . .  . -  3.1E-83 

Ingest ion Inha Iat ion 
cuss - 
GI ABSORP 6.8E-81 6.BE-81 

4.0t-82 cs 
1/1/90 

GONADS 2.3E-03 
KIDNEYS 3.1E-83 
SI WALL 3.7E-83 
LLI W A l L  1.1E-82 
LLI WAU 2.8E-82 1.2E-82 

6.6t-83 
82/18/28 

. . . .  . -  

’% 
Ingest ion Inhalation 

CLASS - GI ABSORP 6.8E-81 

ST WALL 6.2E-83 
SI W U  6.3E-03 
LLI WALL 2.4E-02 

LLI WAU 4.4E-82 

6.7E-83 

1.2E-82 
701 131 17 

71/12/17 
a t 4 3  3.4t-83 

Ingestion Inhalation 
CLASS - 
NCS 

5. BE-81 
6 .  St-83 

GI ABSORP 6.8E-81 
~ _ _  

8/3/97 
SI WALL 1.3E-83 
ULI W A L l  6.6E-83 1. BE-83 

LLI WAlL 1.2E-82 3.7E-83 
69/12/19 

69/12/19 
t.E.D.E. 1.1E-83 9.9k-e4 

2.35 



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

Inha lation 
Y 

5. BE-81 
1.9t-83 
8/13/07 

Ingest ion 
cuss 
GI ABSORP 5.8E-01 

Inha lation 
Y 

Ingest ion 
P I  ACC 
C L W J  

5.  BE-81 
1.9t-83 
8/13/07 

GI ABSORP 5.8E-01 

GONADS 1.1E-84 
ST WALL 4.4E-83 
SI WALL 2.6E-03 
UI WALL 2.5E-03 
UI WALL 6.7E-84 
E.E. D. t. 6.5t-84 2.3t-84 

2.36 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

SELENIUM 
- 

7's. 
Ingest ion Inha I at ion 

CLASS v 
GI ABSORP 8.8E-81 5.BE-82 8.BE-81 8.8E-81 

UNCS 8.5k-04 9.6k-04 
2/6/92 8/13/87 

GONADS 1.5E-84 2.4E-84 4.1E-85 
76/16/8 

921315 
ST WALL 2.4E-83 2.4E-83 3.7E-84 

, .  
SI WALL l.1E-83 2.3E-83 
111 WALL 9.3E-04 1.9E-83 
LLI WALL 4.1E-04 
. . . .  0t-04 4.E-04 1.3E-84 1.2E-84 

Inhalation 
7% 

Ingest ion 
CLASS - 
GI ABSORP 8.8E-81 6.E-82 8.0E-01 8.8E-81 

NCS It-04 2.8t-04 
3/6/91 1/16/89 

GONADS 3.3E-86 6.7E-86 1.2E-86 
69/15/16 

KIDNEYS 7.4E-85 
ST WALL 4.8E-04 4.8E-84 7.8E-85 

SI WALL 1.8E-84 4.4E-84 
UI WALL 2.3E-84 7.4E-04 
U I  WALL 1.6E-84 5.5E-84 

981416 

. . . .  6t-85 1.5t-84 3.3E-85 3.4E-85 

Inha lation 
%a 

Ingest ion 
CLASS - 
GI ABSORP 8.0E-81 5.0E-02 6.0E-01 8.0E-01 

Gs 1. Bt-04 

GONADS 4.1E-04 8. SE-84 1.4E-84 
69/14/17 

BREAST 2.0E-84 ~ ~~ 

R UARROW 2.4E-84 
KIDNEB 8.9E-84 5.2E-84 

LIVER 
58/17/25 
3.7E-84 
65/16/29 

ST WALL 2.1E-83 2.1E-83 4.lE-84 

SI WALL 1.3E-83 4.1E-83 
111 WALL 2.6E-83 8.6E-83 4.8E-04 

U I  WALL 2.1E-83 7.4E-83 4.1E-84 

E . t . D . t .  7.2E-04 1.5E-03 3.6t-04 3.2E-84 

82/6/12 

68/6/6 

88/6/6 

Inhalation 
7% 

Ingest ion 
CUSS - 
GI ABSORP 8.8E-81 5.8E-82 8.8E-81 8.8E-81 

UNCS 5.2t-63 2. 0t-02 
41/12/47 9/3/88 

46/13/41 58/14/36 

45/13/42 41/12/47 

45/13/42 42/12/46 

45/13/42 

45/13/42 49/14/37 

45/13/42 46/13/41 

46/13/42 43/13/44 

45/13/42 43/13/44 

GONADS 6.7E-83 2.2E-83 4.8E-83 4.1E-83 

BREAST 6.6E-83 5.2E-84 4.1E-83 4.E-83 

R NARROW 7.8E-83 8. QE-84 5.5E-83 5.6E-83 

BONE SlW 6.3E-83 4. BE-83 

KIDNEYS 2.7E-82 1.9E-83 2. @E-82 1.7E-82 

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

PANCREAS 1. SE-02 1.1E-82 1. BE-82 

SPLEEW 1.3E-82 1.8E-82 Q.6E-83 

SI WALL 2.2E-83 
111 WALL 3.6E-03 
UI WALL 6.7E-03 
RENAINDER 1. BE-82 7.8E-03 7.M-03 

45/13/42 41/12/47 
'IT 8.86 8.88 8.86 

E . t . D . t .  8.8E-83 1.7t-83 7.l t-83 8.2E-03 

%a 
Ingest ion Inha 1st ion 

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

UNCS 3.4t-83; 3.1E-83* 3.6t-82; 
36/11/63 3/1/96 

45/13/42 46/14/40 
BREAST 3.4E-03, 2. SE-83; 

45/13/42 
R NARROW 3.4E-83; 2. SE-83; 

45/13/42 
KIDNEB 4.8E-82; 2.9E-83* 3. SE-82; 3.1E-82; 

46/13/12 46/14/40 
LIVER 2.4E-82; 1.6E-83* 1. BE-82; 1.6E-1-82; 

45/13/42 46/14/48 
PANCREAS 1. 4E-82; 1.1E-82; 9. BE-83; 

46/13/42 46/14/40 
S P L W  1.6E-82; 1.2E-82; 1.lE-82; 

45/13/42 46/14/48 
111 WALL 3.8E-83 
UI WALL 1. BE-82 
E . t . D . t .  8.3t-03; 1.lt-03; 8.2t-83; 8.9E-031 

GONADS 3.4E-03* 2.SE-03; 2.2E-63; 

2.37 

F 



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

Inhalation 
8% 

Ingestion 
CUSS 
GI ABSORP 8.0E-01 5.0E-02 8.0E-01 8.0E-01 

!;$9? :;;:I:; 
- - 

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

SI WALL 5.9E-04 1.3E-03 
U.1 WALL 4.1E-04 8.1E-04 

901210 

UI WALL 1.4E-04 
E . t . D . t .  1.4t-04 2.lt-04 7.4E-06 7.lt-06 

Ingest ion Inha I at ion 
CUSS 
GI ARSORP 8.0E-01 6.0E-02 8.0E-01 8.0E-01 

UN& 1.6E-84 1.8t-04 I 

8/13/87 0118102 

991110 
ST WALL 8.1E-04 8.1E-04 7. BE-06 

. .  
SI WALL 1.4E-04 2.BE-04 
. . . .  7t-05 6.1E-05 2.4t-05 2.k-85 

Inhr lation - 5 9  
Ingestion 

CUSS 
GI ABSORP 8.0E-01 6.0E-82 8.0E-01 8.0E-01 

:;g :;:!I:: 
- - 

GONADS 3.1E-86 3.6E-05 
ST WALL l . i G 0 3  1.S-83 1.3E-04 

SI WALL 3.BE-84 6.6E-84 
U.1 WALL 2.2E-84 4.8E-04 

841214 

UI WALL 1. BE-84 
. . . .  It-04 1.5t-04 4.3k-05 4. Bt-06 

2.38 



.. .. . 

50- Year Comm i t t ed Dose Equ i va 1 en t Factors-- rem/FCi Intake (Con t inued) 

BROMINE 

Inha lation 
'%r 

Ingest ion 
CLASS - 
GI ABSORP 1.0E40 1. BE40 1. BE40 
LUNGS 9.X-04 1. 0t-03 

2/9/89 6/16/04 

951213 
ST W A L L  3.7E-03 4.4E-04 

t.t.D.t. 2.2t-04 1.4t-04 1.2t-04 

Inha lation 
"er 

Ingest ion 
CLASS v 
GI ABSORP 1.0E.00 1.0E+00 1. B E 4 0  

UNCS 4. 8t-04 5.2t-04 
2/12/86 8/17/83 

ST W A L L  2.3E-83 2.4E-04 

ZT.E.D.t. 1.4t-04 7.2E-05 6.2t-05 
961213 

Inha I at ion 
'be, 

Ingest ion 
CLASS v 
GI ABSORP 1.0E40 1. BE40 1 .BE40 
UNCS 7.4€-04 8.  SE-04 

2/6/92 1/12/87 
GONADS 6.6E-05 
ST W A L L  2.0E-03 2.8E-04 

931314 . . . .  3t-04 1.lt-04 1.0t-04 

Inha I at ion 
'Ser 

Ingest ion 
CLASS - 
GI ABSDRP 1.0E.00 1. BE40 1. BE40 

1.0t-03 
:;:;9:3 :;:;9r 

- - 
GONADS 1.2E-03 6.3E-04 

BREAST 1.0E-03 6. 9E-04 

R M A R R O W  1.1E-03 6.9E-04 

THYROID 1.0E-03 
BONE SURF 1.0E-03 
ST WALL 4.8E-03 1.2E-03 

SI W A L L  1.2E-03 
UI W A L L  1.3E-03 
RWINDER 1. SE-03 

68/16/27 

62/14/34 

62/14/34 

72/8/20 

W T  0.12 
. . . .  4t-03 1.l t-03 1.2t-03 

Inhalation 
%r 

Ingest ion 
CLASS - 
GI ABSORP 1.0E40 1. 0E.00 1. BE40 
UNCS 2.6t-04 4. It-04 1.0t-03 

19/6/76 7/4/89 
CONADS 

BREAST 

R MARROW 

BONE SURF 
THYROID 
ST W A L L  

SI W A L L  
ULI W A L L  
RWINDER 

2.QE-04 

2.6E-04 

3. BE-04 

2.7E-04 
2. SE-04 
4.8E-04 

3.4E-04 
3.3E-04 
3.6E-04 

1.7E-04 1: 3E-04 
61/14/36 61/18/21 

41/13/40 44/14/42 

48/14/39 47/13/49 

1.6E-04 1.6E-04 

1.8E-04 1.7E-04 

2.2E-04 2.4E-84 
63/11/38 48/13/39 

2.3E-04 2. 6E-84 
47/12/41 31/18/59 

WT 0.12 0.24 0.18 . . . .  . 2.lt-84 2.6t-64 - 

Inha Iat ion 
%r 

Ingest ion 
CLASS - 
GI ABSORP 1.0E40 1. BE40 1. BE40 

1.4E-04 

GONADS 1.4E-04 
BREAST 1.4E-04 
R M A R R O W  1. SE-04 
ST W A L L  2.3E-03 4.4E-04 

:;$f :j&? - - 

931413 
. . . .  2.3t-04 2.6t-04 3.5t-64 

Ingest ion Inha Iat ion 
CLASS - 
GI ABSORP 1.0E.00 1. B E 4 0  1. BE40 

UNCS 1. BE-04 2.0t-04 
1/14/86 8/18/02 

99/1/0 
ST W A L L  9.3E-04 7.8E-06 

6. St-05 2.7t-05 2.4t-05 . . . .  

2.39 



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

Inha l a t  ion 
828, 

Ingestion 
CLMS - __ 
G I  ABSORP 1.0E40 1. BE40 1. BE40 

1.4t-83 2.9E-03 0.3E-83 
15/5/80 8/4/90 

54/14/32 04/28/16 

48/13/39 44/14/42 

49/13/38 48/15/39 

GONADS 1.7E-83 9.X-04 8.3E-04 

BREAST 1.4E-83 8.9E-84 7. BE-84 

R MARROW 1. SE-83 9.3E-84 8.1E-04 

BONE SURF 1.4E-03 
ST WALL 3.1E-83 1.3E-03 1.4E-03 

S I  WALL 1.9E-03 
W I N D E R  2.1E-83 1.3E-03 1.3E-83 

58/11/33 58/13/31 

47/13/48 27/18/83 
WT 0.18 0.24 0.88 

E .  E. D. E. 1.7t-83 1.2k-83 1.3t-83 

Inhalation 
BSBr 

Ingest ion cuss - 
GI ABSORP 1.0E40 1.8E*00 1. BE40 
LUNGS 5.5E-84 0.7t-84 

2/5/93 8/11/09 
GONADS 2.7E-06 
ST WALL 1.1E-03 1.0E-04 

9712 f 1 . . . .  3t-85 7 .k -86  8.8t-85 

Inha I a t  ion 
%r 

Ingestion cuss w 
G I  ABSORP 1.8E40 I .  OE4B 1. BE40 

GS :;::/:: :;::/r4 - - 
ST WALL 2.E-83 2.7E-04 

97/1/2 - . . . .  . 8.7t-86 7.St-85 

n 

2.40 



_._ -_ _ _  __.-I - - ~ - - ”  .- _. . I - J _ . - -  -.-_ - 

i 

1 
i 
1 
i 50-Year Committed Dose Equivalent Factors--rem/&i I n take  (Continued) 

RUB ID1 UM 

inha lation 
%b 

Ingestion 
CLASS - 
GI ABSORP 1.0E*88 1. B E 4 8  

1/12/87 
RINGS 2.9E-84 

ST WALL 1.4E-83 1.4E-84 

inha lation 
%b 

Ingestion 
CLASS - 
GI ABSORP 1.0E*88 1. B E 4 8  

1/12/87 
RINGS 2.9E-84 

ST WALL 1.4E-83 1.4E-84 
i 7 / i / i  

E . t . D . t .  8.7t-05 4.3E-85 

Inha Iat ion 
8% 

Ingest ion 
CLASS - 
G I  ABSORP 1.8E48 1. eE4e  

UNGS 1.lt-84 
3/5/92 

GONADS 1 .BE-BS 
BRWT 9.BE-88 
R MARROW 1.3E-85 
ST WALL 2.1E-84 3. 2E-85 

. . . .  BE-85 1. SE-85 
98/4/8 

81Rb 
Ingestion Inhalation 

CLASS v 
G I  ABSORP l .BE*BB 1. 8E48 

7.8E-05 t j$QY - 
GONADS 7.8E-85 3.6E-86 

BREAST 7.4E-85 
R MARROW 9.BE-86 
ST WALL 1.BE-83 1.8E-84 

66/18/17 

06/6 /9  
REYAINDW 1.6E-84 

WT 8.12 
. . . .  3E-04 I. Bt-84 

Inha I at ion -- 
G I  ABSORP 1.0E+08 1. BE*BB 

UNGS 2. BE-04 9.E-04 
9/4/87 

GONADS 3. BE-14 1: 4E-04 
64/18/18 

BREAST 2.8E-14 1.7E-84 

R YARROW 3.4E-84 1. BE-84 

BONE SUW 3.3E-84 
ST WALL 1.6E-83 3.7E-04 

III WALL 3.7E-84 
RBUINDER 5.9E-84 2. BE-84 

49/13/38 

52/14/34 

71/7/22 

47/13/48 
WT 0.18 8.24 . . . .  2E-84 2. 8t-84 

Inhalation 
83Rb 

Ingest ion 
CLASS - 
GI ABSORP 1.8E48 1. BE48 

6.7t-83 

GONADS 7.4E-83 4. iE-03 
47/13/48 

47/13/48 

47/13/48 

47/13/48 

41/13/48 

BREAST 6.3E-83 4.1E-83 

R YARROW 9.8E-83 6. BE-83 

BONE SURF 1.1E-82 7. 8E-83 

THYROID 8.3E-83 4.1E-83 

ST VALL 7.4E-83 
SI W U  7.8E-83 4. BE-83 

III WALL 7.8E-83 4. BE-83 

UI WALL 7.8E-83 4.8E-83 

RBUINDER 9.3E-83 S.9E-83 

. . . .  7t-83 4.  9t-03 

47/13/48 

47/13/48 

47/13/48 

47/13/48 
‘IT 8.86 8 .  12 

2.41 



1 

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

Inha l a t  ion 
84Rb 

Ingestion 
CLASS - 
G I  ABSORP 1.0E.00 1. BE40 
mcs 8.5t-03 3;%$ - 
GONADS 9.3E-03 5.9E-03 

48/13/39 
BREAST 8.5E-03 6. 2 ~ - i 3  

47/13/40 
R NARROW 1.3E-02 8.lE-83 

BONE SUR 1.6E-02 1. BE-02 

THYROID 8.5E-03 5.2E-03 

ST WALL 1.0E-82 
S I  WALL 1.0E-02 8.3E-03 

47/13/40 

48/13/39 

41/13/40 

48/13/39 
UI WALL 6 I ilE-93 ~ 

48113139 
LLI WALL 1.0E-02 8.3E-03 

R W I N D E R  1.lE-02 7. BE-03 

WT 0.12 0.12 
. . . .  Ot-02 8. SE-83 

48/13/39 

47/13/48 

Inha I a t  ion 
%b - Ingest ion 

GONADS 8.1E-03 4. bEh3 
48/13/30 

48/13/39 

48/13/39 

48/13/39 

48/13/39 

62/12/38 

481 13 139 

48/13/39 

BREAST 7.8803 4.8E-03 

R NARROW l.4E-02 8.5E-03 

BONE SW 2 . 6 0 2  1. BE-02 

THYROID 7.8E-03 4.8E-83 

ST WALL 1.1E-02 5. 5E-03 

LLI WALL 8.1E-03 5.2E-03 

RBUINDER 8.1E-03 6.2E-03 

WT 0.18 0.18 
E.t.D.t. 9.4t-83 6.k-03 

Ingestion Inha l a t  ion 
CLASS - 
G I  ABSORP 1.0E40 1. BE40 

4.lk-03 4.k-03 -~ 
32/9/59 

GONADS 4.1E-03 2.7E-03 
47113148 

BREAST 4.lE-03 

R YARROW 7.4E-03 

BONE SUE 1.4E-02 

THYROID 4.1E-03 

ST WALL 4.8E-03 

S I  WALL 4.lE-03 

UI TALL 4.1E-03 

UI WALL 4.1E-03 

WINDER 4.1E-03 

2.iE-i3 
41/13/40 
4. BE-03 
47/13/40 
8.9E-03 
47/13/40 
2.7E-83 
47/13/40 
2.7E-03 
481 12/39 
2.7E-03 
47/13/ 40 
2.7E-03 
47/13/40 
2.7E-03 
47/13/40 
2. E-83  
47 113 I40 

WT 0.08 'e.is 
E.t.D.t.  4.8t-83 3.3E-03 

Inha I a t  ion 
%J 

Ingest ion 
M S S  - 
G I  ABSORP 1.0€*00 1. BE40 

UNGS -04 
:&88 

99/1/0 
ST WALL 2.7E-03 2.3E-04 

t . t . D . t .  1.6t-04 8. BE-85 

Ingest ion Inhalat ion cuss w 
G I  ABSORP 1.0E*00 1. BE40 

2.5t-04 
1/14/85 

98/1/3 
1.lE-04 

3.7t-05 

ST WALL 1.3E-03 

. . . .  . - 

2.42 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

1 
STRONTIUM i 

U S t  
Ingest ion Inha Iat ion 

CLASS - ._ .. - 

GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1.0E-02 
UNGS 1.4t-06 1.7E-06 

1/6/93 6/19/01 
GONADS 7.0E-07 
ST WALL 2.4E-06 2.4E-06 3.4E-06 

SI WALL 2.4E-06 2.8E-06 3.4E-06 

UI WALL 2.SE-06 2.8E-06 3.SE-06 

96/3/l 

96/3/1 

961311 . .  
LLI WALL 6.6E-06 6.9E-06 
t . t . D . t .  4.9E-06 6.2E-06 2.3t-06 2.1E-06 

Ingest ion Inha Iat ion 
CUSS - 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1.0E-82 

GS 4.4t-04 6. SE-04 
11 10 189 ~/21/79  

CONADS 4. BE-06 6.6E-06 
ST WALL 1.9E-03 1.9E-03 2.0E-64 

SI WALL 7.0E-04 7.8E-04 
UI WALL 4.4E-04 6.2E-04 
LLI WALL 2.1E-04 
E.E.D.t. 1.9t-04 2.2t-04 6.SE-06 6.7E-06 

961212 

Inha I at ion 
Bsr 

Ingestion 
U S  - 
GI ABSORP nmcs 
GONADS 

BREAST 

R YARROW 

BONE SURF 

ST WALL 

SI WALL 

3. BE-01 1.0E-02 3.0E-01 1.0E-02 
1.7t-03 
6/3/92 E%? 

i . 4 ~ - 0 3  i . e ~ - 0 3  4: iE-04 6:?E-84 
69/18/21 66/19/16 
2.4E-04 
43/14/43 
6.6E-04 
44/16/41 
1.4E-03 
46/18/44 

1.3E-03 4.1E-04 
63/9/28 

2.7E-03 3. SE-03 6.3E-84 1.3E-03 
n / 8 / i s  

ULI WALL 7.4E-03 1.0E-02 1.3E-03 
881617 

66/19/16 
3. SE-03 
66 120 I1 6 

LLI WALL 1.2E-02 1.7E-02 2.lE-03 6.9E-03 

E.t.D.E. 1.8t-03 2.3t-83 7.2t-04 1.4t-03 
921414 66/28/16 

Inha lat ion 
85ysr 

Ingestion 
U S  D W Y ._ _ _  
GI ABSORP 3.0E-01 1.0E-02 3 .k -01  1. BE-82 
UNCS 2.4E-06 4.4E-05 

CONADS 

BREAST 

R NARROW 

ST WALL 

SI WALL 

UI W A L L  

U I  WALL 
WINDER 

1. BE-06 

4. EE-06 

8.1E-06 

9.2E-06 

6.7E-06 

6.3E-06 

2. BE-BS 
2.3E-06 

2.1E-06 

4.4E-06 

7.8E-06 

9.2E-06 

7.4E-06 

7. BE-06 

2.lE-06 
2. 2E-06 

6/8/87 8/12/00 
4.8E-06 
74/11/16 
3.3E-06 
44/14/42 
6.6E-06 
46/14/41 
1. SE-06 9.3E-86 
84/4/12 33/19/40 
1.lE-06 
881617 
1. BE-06 
801617 

-. 

6.7E-00 
67/18/33 

WT 8.68 0.06 '@. in  - . . . . .  6 2.4t-05 8.2E-06 6.9E-06 

Inha lation 
86sr 

Ingest ion 
CLASS - 
GI ARSORP 3. BE41 1. BE-02 3. BE-01 1. BE42 

7.4t-04 1. r t -03 2.7E-82 
28/11/61 0/8/188 

GONADS 2.3E-03 2.1E-03 1.6E-03 

BREAST 9.3E-04 1.4E-83 

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

BONE SURF 2.3E-13 3.7E-83 

SI W A L L  2.3E-03 2.2E-83 l.6E-03 

&I WALL 3.2E-03 3.6E-03 1.6E-03 

LLI WALL 6.SE-03 6.7E-03 2.1E-03 

46/13/41 

38/14/48 

38/16/47 

38/16/47 

46/13/41 

61/12/37 

W I N D E R  1.3E-03 
68 jiilii 
2.1E-03 
37/14/49 

0.12 t 0.12 . . . . .  I T  - 3t-03 1.9E-03 3.2E-03 

2.43 



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

Ingestion Inha I at ion 
cuss 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 

GONADS 7.4E-05 8.5E-05 1; 7E-05 

ST WALL 3.5E-04 3.8E-04 5.9E-05 
82/11/7 

881418 
SI WALL 4 . 1 ~ 4 4  4.8~-04 i 3 E - i 5  4. BE-05 

931413 88/ 29 15 
UI WALL 5.2E-04 8.3E-04 8.iE-05 

951312 
UI WALL 2.1E-04 2.5E-04 3.6E-05 

8.3E-05 
86/29/5 

91/8/3 
3.2t-06 . . . .  l t -04  1.2E-04 3. 8E-05 

Inhalation 
gosr 

Ingest ion 
CUSS 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 - ;;:g ;;;;1:; 

- 

GONADS 1. BE-03 
38/15/47 

R MARROW 1.2E-02 2.1E-02 
38/15/47 

BONE SUR 1.8E-02 3.1E-02 
38/15/47 

UI WALL 2.7E-02 3.7E-02 5.5E-03 
81/8/13 

UI W A L L  7.8E-02 1.lE-01 1.3E-02 
90/4/8 

. . . .  . 7t-03 6.9t-03 - 3.7t-02 

Ingestion Inhalation 
CLASS v ._ ._ 

GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 

R MARROW 7. BE-01s 2.4E-02*- 1.2E.001 

BONE SUR 1.8E40t 5.2E-02* 2.7E*00+ 

LllI WALL 2.3E-02 

37/15/48 

37/15/48 

U I  W A L i  9. BE-02 . . . .  1 . 3t-01t 1.2t-02r 2.3t-012 1.3E.m 

Ingestion Inhalation 
cuss 
GI ABSORP 3.0E-01 1.0E-02 3.0E-01 1. BE-02 

3.4t-03 7.8t-03 
2/3/95 8/7/93 . .  

GONADS 7. ~ ~ - 0 4  9. ~ E - U  2'. iE-04 
71/12/17 

R MARROW 4. iE-e4 
45/18/39 

ST WALL 3.2E-03 3.1E-03 
SI WALL 5.2E-03 8.7E-03 8.9E-04 

981515 _ _  
UI WALL 1.4E-02 1.8E-02 2.iE-03 4.1E-03 

951312 6712419 
UI WAU 1.4E-02 1.9E-02 2.3E-03 4.4E-03 

t . t . D . t .  2.4t-03 3.0E-03 8.4t-04 1.4E-03 
87/23/10 95/3/2 

Inhalation 
%r 

Ingest ion 
CLMS - 
nlNcrS 2. Et-03 4.1E-03 

2/2/96 0/12/88 

GI ABSORP 3.0E-01 1.0E-@2 3 . 6 0 1  1.0E-02 

GONADS 3.0E-04 
ST WALL 2.0E-03 1.9E-03 
SI WALL 4.E-03 5.2E-03 7.0E-04 1.0E-0%- 

U-I WALL 1.1E-02 1.4E-02 1.7E-03 . 931413 6" 

971211 6 A  
UI WALL 7.8E-03 1.0E-02 1.2E-03 1.4 

t.t.D.t. 1.6t-03 1.9t-03 5.4t-04 7.7 t-. 
98/3/1 8 7 / i  

2.44 



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

YTTRIUM 

Ihha I at i on 
88u, 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-04 1. BE-04 1 .BE-04 
LUNGS 2.4t-04 2.6t-04 

GONADS 2. BE-84 5.9E-05 7.0E-05 

R MARROW 5.6E-05 2.7E-05 

ST WALL 2.1E-04 5.6E-05 6. BE-05 

SI WALL 4.8E-04 1.1E-04 1.3E-04 

&I WAU 9.3E-04 2.1E-04 2.5E-04 

UI WAU 1.0E-03 2.3E-04 2.7E-04 

REMINDER 1.3E-04 

E . t .D . t .  2.4k-04 6.4t-05 9. l t-05 

1/6/93 1/9/90 

71/15/14 66/22/12 

42/21/37 

55/13/32 52/19/29 

71/14/15 66/22/12 

72/14/14 66/22/12 

73/14/13 67/22/11 

WT 8.06 

Inha tat ion 
8B,r 

CLASS - Ingest ion 

GI ABSORP 1.0E-04 1. BE-04 1.0E-84 
LUNGS 4.1E-03 4.4k-03 

1/5/94 1/8/91 

71/15/14 66/22/12 

35/16/58 

43/21/36 

55/13/32 52/19/29 

71/14/15 66/22/12 

72/14/14 66/22/12 

73/14/13 67/22/11 

GONADS 4.4E-03 1.1E-83 1.2E-03 

BREAST 3.4E-04 

R YARROW 9. BE-04 4. 6E-04 

ST W A U  3.1E-03 9.6E-04 1.1E-03 

SI W A L L  8.1E-03 1. QE-03 2.2E-03 

ULI WAu 1.6E-02 3.7E-03 4.4E-03 

U I  WALL 1.8E-02 4.1E-03 4.8E-03 

RWINDER 2.2E-03 

E .  E.D.E. 4.lt-03 1.5t-03 1.6t-03 
WT 0.06 

87Y 

CLASS - Ingest ion Inha tat ion 

GI ABSORP 1.0E-04 1. BE-04 1.0E-04 
UNCS 5.2E-03 5.2t-03 

1/2/97 8/2/98 I. 

65/12/23 63/18/19 

39/25/36 

64/12/24 63/17/20 

66/11/23 63/18/19 

67/11/22 64/18/18 

GONADS 2.6E-03 1. BE-03 1.1E-03 

R MARROW 5.2E-04 

SI WALL 3.8E-03 1.3E-03 1.4E-03 

UI WALL 7.4E-83 2.9E-03 3.3E-03 

5.9E-03 6 .?E43 UI WAU 1.0-82 

E.t.D.E. 2.2E-03 1.5E-03 1.6k-03 

Inhalation 
% 

CLASS - Ingestion 

GI ABSORP 1.0E-04 1. BE-04 1. RE-04 
LUNGS 5.9E-02 1.3E-01 

GONADS 9.6E-03 1. BE-02 6.7E-03 

1.1E-02 1.2E-02 BREAST 

R MARROW 1.E-02 

LIVER 3.6E-02 

SI WALL 9.3E-03 
UI WALL 1.3E-02 
UI WALL 2.3E-02 1.7E-02 

REYAINDER 1.9E-02 3. BE-02 

3/5/92 0/0/100 

39/24/37 45/12/43 

19/22/59 4/1/95 

24/29/47 

24/31/45 

47/18/35 

7/18/83 0/0/100 
WT 0.18 0.06 

2t-03 2.0t-02 2.1t-02 . . . .  

Ingestion Inhalation 
CLASS -- 
GI ABSORP 1.0E-04 1.0E-04 1.0E-04 

1.8t-03 I.%-83 GS 

GONADS 2. BE-04 
SI W A U  8.9E-04 
&I WALL 3.0E-03 

8/2/98 8/4/98 

9.3E-04 1. E-03 
69/11/20 64/19/17 

UI WAU 6.3E-03 2.1E-03 2.4E-03 
68/11/21 65/18/17 . . . .  6t-04 4. 0t-04 4.4t-04 

2.45 



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

91, 9% 
I 

Ingest ion Inha tat ion 
cuss 
GI ABSORP 1.0E-84 1. BE-84 1. BE-04 

Gs 

UI WALL 4.8E-02 l;fE-02 2:0E-82 
68/11/21 66/18/17 

LLI WALL 1.2E-81 4.lE-02 4. BE-02 

7.4t-83 8.2t-03 
68/11/21 65/18/17 - . . . .  . 

91% 
Ingest ion Inha 1st ion 

CUSS 
GI ABSORP 1.0E-04 1. 0E-84 1. BE-84 

GONADS 2.6E-86 
ST WALL 1.8E-84 
SI WALL 1.E-84 
UI WALL 1.1E-84 
UI IAU 8.9E-06 

R W I N O E R  4.1E-86 

3.2E-86 
58/18/32 

WT 0.06 - . . . .  . 2. I t -05 3.lt-05 

Inhr I at ion - Ingestion 

1. BE-84 1.0E-84 
cuss . 
GI ABSORP 1.8E-84 

Inhr I at ion - Ingestion 

1. BE-84 1.0E-84 
2 .k -81  3.7t-81 

cuss . 
GI ABSORP 1.8E-84 

0 l 0 l l 0 0  0l81180 
R MARROW 

UI WALL 3.7E-82 

. .  
2: lE-a2 
32/43/26 

UI WAU 1.lE-01 6.2E-82 
68/9/33 

t.t .D.t.  8.9t-83 2.9E-82 4.4E-02 

Ingest ion Inhalation 
U S  - 
GI ABSORP 1.0E-84 1. BE-84 1. BE-04 
LUNGS 4.4t-83 4.4t-83 

8/10/90 8/18/84 
ST WAU 6.2E-03 
SI WAU 1.4583 
UI WAU 1.2E-82 1.2E-83 1.4E-83 

7611816 6712816 . .  ~. 
UI WALL 6.3E-83 . . . .  . 3 6.k-84 6.2t-84 

Ingest ion Inha I at i on 

1. BE-04 I .  0E704 
-0 

GI AESORP 1.0E-04 

. I - -  . .  
ST WALL ).BE-03 
SI WALL 9.3E-03 2.1E-03 

6712419 
UI WALL 2.9E-02 5. SE-03 6.7E-k 

74/15/11 6112419 
UI WALL 3.3E-82 5.9E-83 7.4E-03 

74/15/11 6712419 
E.t.D.t.  4.5t-03 1.8t-83 2.1E-03 

ST WALL 2.4E-03 
SI W A L L  6.3E-84 
t.t.D.E. 1.BE-04 6.2t-05 6.7t-05 

9% 
Inhalation 

D W . Y  
Ingest ion 

GI ABSORP 1.8E-04 1. BE-04 1. BE-84 
2.X-84 3. BE-04 
. .  -, - - 

ST WALL 1.4E-83 
SI WALL 2.1584 
E.t.D.t. 9.7t-86 3.3E-85 3.6E-05 

2.46 



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

2 I RCON I UM 

Inhalat ion 
%r 

Ingest ion 
CLASS - 
G I  ABSORP 2.0E-03 2. BE-03 2.0E-03 2.0E-03 
LUNGS 1.9t-03 4 .k -03  4.8E-03 

7/4/89 1/2/97 1/3/98 

75/8/17 88/13/19 65/19/16 

42/14/44 38/14/48 37/12/51 

42/16/42 45/21/34 46/14/40 

39/18/43 

GONADS 4.4E-03 1.0E-03 1.6E-03 1.7E-03 

BREAST 4.8E-04 4.1E-04 3.7E-04 

R MARROW 1.2E-03 8.3E-04 6.2E-04 

BONE SURF 1.4E-03 

ST WALL - 9.3E-04 

S I  WALL 4.8E-03 l.lE-03 2.0E-03 2.3E-03 

ULI WALL 1.1E-02 2.2E-03 4.4E-03 5.2E-03 

UI W U  2.3E-02 4. IE-03 7.4E-03 8.5E-03 

REMAINDER 6.7E-04 

- - -  48/13/39 

75/8/17 68/12/20 64/10/18 

861519 68/12/20 60/18/16 

911415 71/12/17 66/28/14 

59/12/29 
I T  0.12 

. . . .  5t-03 1.3t-03 1.9t-03 2.1E-03 

%r 
Ingest ion Inhalat ion 

CLASS - 
G I  ABSORP 2.0E-03 2. BE-03 2. BE-03 2. BE-03 

1. SE-02 3. SE-02 1.3t-01 
31/15/64 3/4/93 0/0/100 

33/16/51 38/27/43 
GONADS 2.0E-03 1.4E-02 4.4E-03 

BREAST 1. BE-02 5.9E-03 
32/16/52 18/23/59 

R MARROW 5.9E-04 4.8E-02 1.4E-02 
32/16/52 24/31/45 

32/16/52 26/34/40 
BONE SURF 8.SE-02 2.1E-02 

S I  WALL 2.0E-03 
ULI 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 39/28/41 

32/16/52 8/18/62 0/0/100 
I T  0.24 0.18 0.06 

t . t .D.E.  1.3E-03 2.2t-02 1. 0t-02 1.7E-02 

"2 r 
Ingest ion Inha i a t  ion 

CLASS - __ 
G I  ABSORP 2.0E-03 2.0E-03 2. BE-03 2.0E-03 
LUNGS 2.0t-03 6.7E-03 7.0E-03 

9/5/86 1/2/97 8/3/97 

66/18/24 65/13/22 63/18/19 

38/15/47 

37/16/47 48/25/35 

35/17/40 

70/9/2l 64/13/23 62/18/20 

82/6/12 66/11/23 63/18/19 

881517 67/11/22 64/18/18 

33/15/52 

GONADS 3.4E-03 1. BE-03 1.3E-03 1.4E-03 

BREAST 6.3E-04 

1.9E-03 7.4E-04 R MARROW 

BONE SURF 2.2E-03 

S I  WALL 4.8E-03 1.3E-03 1. BE-03 2. BE-03 

LA-I  WALL 1.1E-02 2.2E-03 4.1E-03 4.4E-03 

UI WALL 2.1E-02 3.7E-03 7. BE-03 8.9E-03 

RWINDER 8.5E-04 

WT 0.12 
. . . .  1E-03 1.4t-03 2.0E-03 2 .k -03  

'% 
Ingestion Inhalat ion 

cuss  - 
G I  ABSORP 2.0E-03 2. BE-03 2.0E-03 2.0E-03 

3.2t-01* 

R MARROW 2.7E-03* 6.7E-01t 1.7E-01r 7.0E-02* 

BONE SURF 3.4E-02t 8.1E40t 2.0E.001 8.9E-01* 

0/0/100 

32/16/52 25/33/42 7/2/91 

32/16/52 25/33/42 7/2/91 
UI WALL 3.7E-03 
E. k. D.k. 1.6t-03* 3.2E-01* 8.1E-02; 7.4k-02* 

cuss 
G I  ABSORP 
LUNCS 

GONADS 

R MARROW 

BONE SURF 

SI WALL 
&I WALL 
UI WALL 

"2r 
Ingestion Inhalat ion 

D W Y 
2. BE-03 2.0E-03 2.0E-03 2.0E-03 

7. 0t-02 1.5E-01 
1/1/98 0/0/100 

3. BE-03 7. BE-03 
36/15/49 

32/16/52 27/34/39 
4.8E-02 1.2E-02 

3.7E-01 8.1E-02 
32/18/52 31/39/30 

4.1E-03 
1.1E-02 
2.9E-02 1. BE-02 

53/11/36 
E.t.D.E. 3.4t-03 1.9E-02 1.3E-02 1.8t-02 

2.47 



1 
I 

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

972, 
Ingestion Inha I at ion 

cuss - 
GI ABSORP 2.8E-83 2. BE-83 2.8E-83 2.  BE-83 

7.  BE43 1.5E-82 1.5t-82 
212 j96 i / 4  j96 ipjw 
78/11/19 

42pn/3a 

GONADS 2.3E-83 6.7E-84 

R MARROW 1.9E-83 

SI WALL 1.3E-82 2.3E-83 3.3E-03 3.7E-83 

ULI WALL 4.4E-82 7.  BE-83 1.1E-82 1.3E-82 

LLI WALL 6.7E-82 1.8E-82 1.6E-82 1.9E-82 

691516 72/14/14 66/22/12 

951312 73/13/14 66/22/12 

961311 73/13/14 67/22/11 
. . . .  BE-83 2.5t-83 3.6E-03 4. 8t-83 

2.48 



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

NIOBIUM 

Inha I at ion 
=Nb 

Ingestion 
CLASS D W Y 
GI ABSORP 1.0E-02 1.0E-02 1.0E-02 
LUNGS 1.8t-04 2. BE-04 

0/20/80 8/23/77 
ST WALL 1.1E-03 
SI WALL 1.3E-04 
t t  .2 -05 .4 -05 

Inha lat ion 
8gNb (ssu) 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-02 I. BE-02 1. BE-02 
LUNG 1. BE-03 1.lt-03 

GONADS 1.9E-04 
ST WALL 2.7E-03 
SI WALL 2.0E-03 
ULI WALL 1.6E-03 

8/13/87 0/19/8l 

~ - ~. UI WAZ 5.9~-04 
t.E.D.t. 4.6E-04 1.2t-04 1.3E-04 

89% (122M) 
Ingest ion Inha lat ion 

cuss  - 
GI ABSORP 1.0E-02 1. BE42 1. BE-02 

2.3t-03 2.4E-03 

GONADS , 3.0E-04 
ST WALL ' 4.1E-03 
SI WALL 4.4E-03 
ULI WALL 4.8E-03 4. BE-04 

6812717 . -  , 
LLI WALL 2.1E-03 

%b 
Ingestion Inha I at i on 

CLASS - 
GI ABSORP 1.0E-02 1. BE-02 1.0E-02 

5.9t-03 6 . 3 E - K  

GONADS 4. BE-03 

ST WALL 4.1E-03 

SI WALL 1.0E-02 

ULI WALL 2.2E-02 

LLI WALL 2.6E-02 

1/5/94 1/6/91 

78/16/14 66/22/12 

56/14/30 54/19/27 

78/15/16 66/22/12 

72/14/14 68/22/12 

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 7.0E-03 
73/14/13 67/22/11 

T . t . D . t .  4.9t-03 1.9E-03 2.1t-03 

Inhalation 
9% 

Ingestion 
cuss 0 W Y 
GI ABSORP 1.0E-02 1. BE-02 1.0E-02 
LUNGS 1.8E-02 2.4E-01 

GONADS 

R MARROW 

BONE SURF 3. BE-03 

ULI WALL 1.8E-03 

e/a/iae 0/0/100 
1.6E-03 

3.3E-03 

3.7E-02 

26/32/42 

26/32/42 

26/32/42 

UI WALL 6.5E-03 
t.E.D.E. 5.3E-04 4 .k -03  2. BE-02 

9)Nb 
Ingest ion Inhalation 

cuss - 
GI ABSORP 1.0E-02 1 .0E-02 1. BE-02 
LUNGS 1.6t-01 2.8t+00* 

GONADS 1,9E-03+ 

R MARROW 2.7E-03* 

SI WALL 8.1E-03 
MI WALL 1.9E-02 

1/1/98 0j'3/100 

26/32/42 

22/26/52 

1. BE-BPt 

2.3E-02s 

U I  WE 4.4E-02 
. . . .  6,1E-03* 2.6t-02* 3.3E-01* 

Inhalation 
95% 

Ingestion 
CLASS v 
GI ABSORP 1.0E-02 1. BE-02 1 .BE42 

:;:;9r ;;;79r 
- - 

UI WALL 9.6E-03 3.5E-03 4.1E-03 

UI WALL 2.4E-02 
65/11/24 63/18/19 
8. BE-03 1.0E-02 ~ ~- _ _  
66/i1/23 64/18/16 

. . . .  BE-03 1.9t-03 2.2t-03 

t -  - 

2.49 



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

Ingestion Inho i at ion 
CUSS - 
G I  ABSORP 1.0E-02 1.0E-02 1. BE-02 

GONADS 3.0E-03 

R YAm 

BONE SURF 

SI W A L L  3.4E-03 

1: BE-03 1: 6E-03 
61/16/33 66/16/30 
2.6E-03 
27/26/47 
8.9E-03 
33/41/20 

UI WALL 6.7E-03 
UI WALL 1.6E-02 7.OE-03 7. BE-03 

. . . .  . -  3.9t-83 4.6t-  

Ingest ion Inha tat ion 
QASS - 
GI ABSORP 1.E-02 l.OG02 1. 0502  z:3 :;:E 
GONADS 4.4E-03 

R YARROW 

ST WALL 2.9E-83 
SI WALL 7.8E-03 

UI W A L L  1 .8582 

i. 3k-03 1: 4603  
69/14/17 68/28/14 

44/26/31 

2.lE-03 2. 55-83 
78/13/11 68/28/14 

78/13/17 66/21114 

6 .3-04  

4. 8E-03 6. 6E-03 

UI WKL 2.8E-02 7. irGiai 8 .  i 5 0 3  
71/13/16 88/21/13 

E . t . D . t .  4.E-03 1.9E-03 2. et-03 

Inhalation 
e7# 

Ingestion cuss - 
01 ABSORP 1 .0502 1. BE-02 1.0502 

GONADS 6.6E-05 
ST WALL l.4E-03 
SI V U  1.1E-03 
UI T U  8.1504 

Gs iiE$ :iKijt 

UI W A L L  1.7584 . -  . . . .  . - 1E-06- 

Inhalation 
% 

Ingestion cuss - 
01 ABSORP 1.0E-02 1.0E-02 1. BE-02 

. -  St-04 
8/15/86 8/21/79 

GONADS 1.2E-04 
ST W A L L  2.7E-03 
SI WALL 1.6E-03 

2.50 



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

MOLYBDENUM 

Inha lation 
9 b  

Ingest ion 
CLMS - 

NCS 2. BE-03 -03 
GI ABSORP 8.0E-01 6.0E-02 8.0E-01 6.E-02 

7/3/90 $;792 

64/12/24 66/21/13 

49/13/38 

62/14/34 

63/16/31 

64/16/36 
ST W L  1.7E-03 1.7E-03 6.2E-04 

66/9/26 
SI WALL 4.4E-03 1.4E-03 

UI W A L L  3.0E-03 1.1E-02 7.0E-04 3.3E-03 

GONADS 8.9E-04 2.3E-03 3.3E-04 7. BE-04 

BREAST 4.1E-04 2.7E-04 

R MAm 4.1E-04 

LIVER 2.4E-03 1.6E-03 

KIDNEYS 1.9E-1-83 1.2E-03 

, 66/21/13 

78/8/14 66/22/12 
U I  W A L L  3.7E-03 1.4E-02 7.8E-04 4.1E-03 . . _ _  _ _  

as/ i / ie  67/22/11 
Z.E.D.E. 1.0t-03 2.6t-03 6.9E-04 1.lt-03 

CLASS 
Inha Irt ion 

n 1 V 

03YuD 
Ingestion 

GI AkORP 8.0E-01 6.0E-02 8.0i-01 6.0E-02 
8 .k-04  1.1E-03 
8/4/88 1/12/87 

GONADS 6.2E-04 1.2063 1.6E-04 2.4E-04 
71/13/16 86/26/10 

BREAST 2.2E-04 2.1E-64 1.4E-84 9.2E-06 
4a/13/39 29/18/63 

R MARROW 1. BE-84 
62/14/34 

LIVER 7.4E-BI 4.4E-04 

KIDNEYS 3.4E-04 

ST WALL 1.3E-03 1.4E-03 3.2E-04 3.4E-04 

SI WALL 1.0E-03 2.9E-03 6.6E-04 
66/26/9 

1LI WALL 1.6E-03 4.8E-03 3.3E-04 9.3E-04 
81/8/11 66/26/9 

UI WALL 1.1E-03 3.3E-03 6.3E-04 
6712618 

W I N D E R  7. BE-04 2.7E-04 

64/18/30 

671 17/26 

71/7/22 62/22/26 

49/16/36 
WT 0.06 0.06 . . . .  . - 1E-03 2.8E-04 3.8t-04 

Inha I at i on 
OSVD 

Ingest ion 
CUSS - 
GI ABSORP 8.0E-01 6.0E-02 8.0E-01 6.0E-02 

4.lt-04 4.4E-04 2.3t-01 
31/9/60 0/0/100 

46/13/41 

46/13/42 

46/13/42 

46/13/42 

46/13/42 

46/13/42 

GONADS 4.8E-04 9.2E-06 3.4E-04 

BREAST 3.7E-04 2.8E-04 

R YARROW 1.0E-03 7. BE-04 

BONE SUW 4.1E-03 3.2E-03 

LIVER 6.7E-03 4.1E-04 4.8E-03 

KIDNEYS 6.9E-03 3.7E-04 4.4E-03 

SI W A L L  1.7E-04 
UI W A L L  6.3E-04 
UI WALL 6.7E-04 1.6E-03 . . . .  3t-03 2.2E-04 9.2t-04 2. 8t-02 

%D 
Ingestion Inhalation 

U S  - 
GI ABSORP 8.0E-01 6.0E-02 8 .E-01 6.0E-02 - 

:;:79? :;::9;2 
- 

GONADS 8.1E-04 4. BE-04 

BREAST 8.7E-04 4. BE-04 

R YARROW 2.0E-03 1.4E-03 

BONE Sva 2.8E-03 2. BE-03 

LIVER 1. 0E-02 7 .  BE-03 

KIDNEYS 9.3E-03 6.3E-03 

ST WALL 2.6E-03 
ILI W A L L  6.2E-03 2.1E-02 1.2E-03 

LLI WALL 1.1E-02 6.2E-02 2.1E-03 

66/14/30 

48/14/38 

48/14/38 

48/14/38 

49/14/37 

48/14/97 

8.6E-03 

2.0E-02 

. . . .  9t-03 4 .4t-03 2 .k -03  3.8k-03 

66/18/17 77/7/16 

87/6/8 65/18/17. 

Inha I a t  ion 
u4b 

Ingestion 
cuss - 
NCS 2.4t-04 2. 8t-84 

6 .  BE-82 GI ABSORP 8.0E-01 6.0E-02 8 .E-01 

1/12/87 8/23/77 
ST WALL 1.2E-03 1.2E-03 1.2E-04 - __ - 

971112 
SI W A L L  2.6E-04 3.6E-04 
. . . .  Bt-06 9.2E-06 3.6t-06 3 .3 t -0b  

2.51 



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

TECHNETIUM 

Inhalation 
D W Y 

Qsyrc 
Ingest ion 

8. BE-01 8.  BE-01 
CLASS 
GI ABSORP 8.0E-01 

$78: :;E/:: - - 
GONADS 4.4E-06 1.3E-06 6.  BE-06 

BREAST 1.9E-06 1.1E-06 

R MARROW 2.lE-06 1.1E-06 

THYROID 1.6E-04 1.1E-04 

ST WALL 4.lE-04 9.6E-05 3.7E-06 

76/14/11 57/29/14 

47/14/39 

58/14/30 

64/24/12 

77/12/11 53/28/19 

86/8/7 

861718 

68/12/30 

SI WALL 1.5E-04 2.7E-06 

U I  WALL 1.4E-04 2.7E-06 

LLI W U  5.2E-06 
W I N D E R  7.4E-06 2. BE-06 

WT 0.06 0.08 - . . . .  . 3.2t-06 1.7E-05 

Inhalation 
=-re 

Ingestion 

8. BE-01 8. BE-01 
cuss 
GI ABSORP 8.0E-01 

4.4t-06 :;:;it ;;E/: - 
GONADS 1.3E-04 3. BE-06 1. BE-06 

76/14/11 68/28/14 
BREAST 6.6E-06 3.2E-96 2.2E-06 

R MARROW 6.9E-06 3.2E-06 2.1E-06 
47/13/40 22/28/68 

49/14/37 24/28/66 
THYROID 3.6E-04 2.3E-iJ4 8. iE-0s 

04/21/16 49/38/13 

71/13/18 61/26/23 
ST WALL 8.3E-04 1. BE-04 8.9E-06 

Inha I at ion 
9% 

Ingest ion 
CLASS 
GI ABSORP 8.0E-01 8. BE01 8. BE-01 
ma 
CONADS 6.3E-06 
THYROID 7. BE-04 6.9E-04 

ST WALL 2.4E-03 4. BE-04 1.3E-04 

SI WALL 7.0E-04 
U I  WALL 4.4E-04 
E.E.D.t. 2.5E-04 1.2t-04 8.8E-05 

;;:;9: :;;:I:: 
- - 

66/27/7 

8411214 5813517 

.- 
Inha lat ion - Ingestion 

8. BE-01 8. BE-01 

016101 319100 

Mss 
GI ABSORP 8.0E-01 
LUNGS 1. BE-84 5. QE-84 7.4k-84 

- I  -. - -  
COW 4.8E-04 I. 2 ~ 4 4  i: i ~ - - a s  

77/11/12 65/22/13 
BREAST 1.9E-04 1. i c e 4  8. iE-as 

47/13/40 27/18/65 

68/13/31 38/19/51 

62/19/19 54/33/13 

87/16/18 56/26/19 

R YARROW 2.1E-04 1.2E-04 8.1E-06 

THYROID 1.8E-03 1.1E-03 4.4E-04 

ST WALL 2.1E-03 7.4E-04 4.1E-04 

SI WALL 9.3E-04 2. iE-e4 
79/18/11 

U I  WALL 1.3E-03 

LLI W A L L  7.0E-04 
W I N D E R  6. SE-04 

2 1 bE-84 1.8E-04 
82/8/10 81/28/13 

2. 5E-04 1.8E-04 
64/12/34 36/18/47 

0.06 ' 0 . i 2 -  .0.12 
2.7t-04 2.0t-04 

WT 
t . t . D . t .  6.8t-04 

. .  
SI W A L L  2.9E-04 6.9E-96 

UI WALL 3.6E-04 7. BE-06 3.7E-06 
821919 

831819 63/22/16 
U I  WALL 1.SE-04 
REMINDER 2.0E-04 

. .  
7.4E-06 6.2E-06 
67/11/32 8/lb/TI/ 

2.52 
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50-Year Committed Dose Equivalent Fact 

Inha I at ion 
osyrc 

Ingestion 
CLASS - 
GI ABSORP 8.8E-81 8. BE-81 8.  BE-81 

UNGS 1. BE-05 4.1E-85 8. St-86 
8/7/86 3/6/91 

GONADS 2.3E-86 8.1E-86 9.3E-86 
61/11/28 68/14/26 

44/12/44 38/16/68 
BREAST 1.1E-85 7.8E-86 9.6E-86 

R MARROW 1.3E-86 8.1E-88 9.6E-66 
46/12/42 34/18/66 

64/19/27 

68/13/29 62/17/31 

THYROID 7.4E-86 6.6E-86 

S T  WALL 1.6E-84 6.3E-85 4.4E-86 

SI WALL 4.8E-86 1.4E-86 

UI WALL 4.8E-86 1.4E-86 

U-1 WALL 4.4E-86 1.3E-86 1.7E-86 

R W I N D E R  2.6E-86 1. BE-06 1.9E-86 

. . . .  1E-05 1.8E-86 2.1E-85 

, 65/18/26 

64/18/26 

67/18/23 64/13/23 

46/12/42 33/11/66 
WT 0.86 8.86 8.12 

Inha Iat ion 
=Tc 

Ingest ion cuss n 1 V 

GI ABSORP 8.8E-81 8. eE-01 8. ei-01 
1.1E-83 

:$I;: :;:x:" - - 
GONADS 2.6E-83 9.3E-84 1.1E-83 

68/11/29 61/13/26 

43/12/46 31/9/68 

46/12/43 34/18/68 

46/14/48 51/18/33 

48/13/39 61/16/34 

69/11/38 

BREAST 1.3E-83 8.9E-84 1.1E-83 

R W O W  1.4E-83 9.3E-84 1.1E-83 

THYROID 6.5E-03 4.1E-83 3.2E-83 

ST IAU 8.5E-83 5. SE-03 4.4E-83 

SI WALL 3.1E-83 
UI WALL 4.1E-83 1.4E-83 

UI W A U  6.2E-83 1. BE-83 2.1E-83 
67/9/24 64/13/23 

WT 0.86 8.12 8.18 

R W I N D E R  2.7E-83 1.9E-83 2.2E-83 
44/12/44 33/18/57 

. . . .  7E-03 1.6t-83 2.4t-83 

'0 rs - - rem/& i In take (Con t in u ed) 

9% _ _  
Ingest ion Inhalation 

CLASS - 
GI ABSORP 8.8E-81 8. BE-81 8. BE-81 

UNGS 1. l t -83  3.5E-82 
6/3/91 8/8/188 

THYROID 6.2E-83 4.1E-83 

ST WALL 1.8E-82 
46/13/42 
7.4E-83 
46/13/41 

&I WALL 1.3E-83 
UI WALL 3.6E-03 
E . t . D . t .  1. l t-03 7 .@€-e4 4.2t-03 

Mss 

"Tc 
Ingest ion Inha lation 

n I V 

GI ABSORP 8.8E-81 8.  ei-81 8. BE-e1 

8/3/89 e/e/iea 
1.6k-04 7.4t-83 

CONADS 8.3E-86 3.7E-86 
49/12/39 

f 46/13/42 

4611314 1 

THYROID 6.7E-84 4.8E-84 

ST WALL 1.3E-83 9.6E-84 

U I  WALL 1.7E-84 
UI WALL 3.7E-84 
t.t.D.t. 1.6E-04 1 .k-84  8.9t-84 

Ingestion Inha I at ion 
U S  - 
GI ABSORP 8.8E-81 8. BE-01 8.  BE-81 
4 3. -03 1.4 -01 

GONADS 2.7E-83 1.3E-83 
15/6/88 elellea 

BREAST 

R MARROW 

THYROID 

S T  WALL 

SI WALL 
U I  WALL 

UI WALL 

W I N D E R  

1.7E-83 

1.9E-83 

1.3E-82 

2. BE-82 

3. SE-83 
6. SE-83 

1.1E-82 

3.4E-83 

61/12/37 
1.3E-03 
43/12/46 
1.3E-83 
45/12/43 
1. @E-82 
46/13/42 
2.8E-82 
45/13/42 

2.1E-83 

2.8E-83 

2. SE-83 

58/18/32 

78/8/22 

43/12/46 
'IT 8.86 8.06 

E .  E. D. E. 4.8t-03 3.lE-83 1.7t-82 

2.53 

r 



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

Ingestion Inha I at i on 

8. BE-01 8 ~ E - 8 1  
cuss 
GI ABSORP 8.0E-01 

Inha I at i on - Ingestion 
M L C C  
Luua 
GI ABSORP 8.0E-01 8.0E-01 8 .BE-81 

8.  SE-BS 1. i t 4 4  
4/4/92 1/8/91 

L Y 8 . W  

GONADS 3.6E-06 1'. 0E-06 8.3E-08 
74/13/13 87/23/10 . .  BREAST 1.3E-06 7.0E-00 
48/14/38 

61113130 
R YARROW 2.3E-06 1. BE-86 

THYROID 3.1E-04 i3E-04 7 .8~-06 
62/19/19 8013317 

08118118 81/27/12 
ST WALL 2.7E-04 1.1E-04 5. BE-06 

~. SI WALL 8.1E-06 i. E E - ~  
821919 

801717 

88/7/1 

54113133 

U I  WALL 1.4E-04 2.6E-06 

U I  WALL 9.2E-86 1.9E-06 

RDUINDER 4.E-86 1.9E-06 

0.96 '0.00 
3.2E-06 2.1E-86 

w 
E.t.D.E. 6.0t-86 

Ingest ion Inha I at ion 
D W Y 

8. BE-01 8. BE-81 
1.3t-83 8 .3t-82 
8/3/91 #/#/le@ 

U S  
GI ABSORP 8.0E-81 

THYROID 6.9E-03 4: 4E-83 

ST WALL 1.3E-02 9.3E-03 
46/13/42 

48/13/41 
UI WAU 1.SE-03 
UI WALL 4.1E-03 
m.t. 1.3t-03 8.4t-04 7.6E-m 

.- 
Ingestion Inha I at ion 

8. BE-81 8. OE-01 
cuss 
GI ABSORP 8.0E-81 r r  0 $~~ 
ST WALL 6.SE-84 6.2E-06 

93/6/l . .  
SI WALL 8.5E-06 - . . . .  . 1. BE-86 1.3t-06 

Ingest ion Inhr Iat ion 
D W Y 

8. BE-01 8. BE-81 
Mss 
GI ABSORP 8.0E-81 

ST W A L L  2.3583 2: SE-84 
911712 

SI WALL 4.1504 
P . t . D . t .  1.8t-84 8.8t-06 6.k-86 

2.54 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

RUTHENIUM 

Inha Iat ion 
5 

Inhr 1st ion Ingestion 
% 

Ingest ion 
Mss -cuss - 
GI ABSORP 6.0E-02 6.0E-02 6.0E-02 6.0E-02 GI ABSORP 6.0E-82 6. BE-02 6.0E-02 6. BE-02 

NGS os ij$Z' :jZj:i ijEi;: k;z;h :;:;1:; 
- - 

OONADS 1.0E-04 3.0E-86 OONADS 2.1E-03 2.7E-03 

ST WALL 1.1E-03 2.2E-04 BIWST 2.3E-03 

SI WALL 1.-03 2.6E-04 R Y A R R M  2.6E-03 

UI WALL 1.6E-83 2.3E-84 BONE SW 2.3E-83 

ST WALL 2.7E-03 LLI WALL 3.7E-04 

SI WALL 3.1E-83 3.1E-03 

81/13/0 48/14/40 

921316 33/16/61 

~ 3 1 1  34/16/61 

961312 33/16/61 

. . . .  . - .2t-0 0 .k -0  4t-06 36/16/40 

071h1 
Ingestion Inhr I at i on 

U S  - 
GI ABSORP 6.0E-02 6. BE-02 6.0E-02 6.0E-82 

Gs 4.lt-04 1.2t-03 1.3t-03 
l0/0/04 1/2/07 1/3/90 

00/10/24 06/14/21 64/18/18 

43/14/43 41/16/44 41/13/40 

30/14/47 

47/13/48 

47/13/40 66/13/22 63/18/10 

78/7/16 66/12/22 04/18/18 

88/6/0 08/11/21 06/18/17 

62/13/36 

GONADS 8.QE-04 2.7E-04 3.3E-04 3.0E-84 

R MARROW 1.QE-04 1.7E-04 1.3E-04 1. BE-04 

BREAST 1.3E-04 

ST WALL 2. BE-04 

SI WALL l.8E-03 2.0E-04 3.7E-84 4.1E-M 

W WALL 2.8E-83 4.4E-M 7.4E-04 8.1E-04 

L L I  WALL 3.0E-83 0.7E-04 1.3E-03 1.4E-03 

m N D W  2.0E-04 

UT 0.00 . . . .  . - 2. 0t-04 3.0t-04 4.2t-04 

42/14/44 

66/11/34 

78/8/22 59/18/31 02/16/22 

33/16/61 

UI WALL 9.3E-63 4.1E-03 

UI WALL 2.4E-12 0.3E-03 1.1E-02 1.1E-02 

W I N D E R  3.0E-03 

0.00 - 3. t-0 6.1 3 7 . at-03 
W '  

Inha lation 
Ingest ion u%.u 

cuss - 
Gs - .0 -03 .1 -03 

GI ABSORP 6.1E-02 6. BE-02 6. BE-02 5. BE-02 

:;:F0:3 S217Fw &as 
WADS 3.0E-M 1. OE-M 

74/12/14 
ST WALL 1.9E-0 a. BE-M 

87/6/8 
4.8E-M I .  I€-04 

UI V U  6.9E-03 9.3E-04 8. SE-04 1.0E-03 

LU WALL 4.8E-03 7.8E-04 Q.6E-04 1.1E-03 

. . . .  . t- 3.4t-84 3 .6t-04 4.1t-04 

SI W U  2.E-99 
031413 00/20/0 

951312 73/16/11 66/26/0 

061312 72/14/14 07/22/11 

2.55 



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

Inha I a t  ion v 
- - .m 

Ingest ion 
CLASS 

UNGb 
GI ABSORP 6.E-82 6.0E-02 6.0E-82 6. BE-02 

:$2% $;9:' 
CONADS 

BREAST 

R YARROW 

BONE SUU 

THYROID 

ST WALL 

SI WALL 

6.2E-02t 

6.2E-02* 
33/18/51 
6.2E-82s 
33/16/61 
6.2E-02t 
33/16/61 
6.2E-02* 

6.2E-02 
341 16/68 
6.6502 , 
33/16/50 

33/16/61 

33/18/61 

UI W A L L  9.3602 6.3592 

UI !ALL 2.6501 9.3E-82 

RBUINDW 6.2E-02 

46/13/41 

6l/l0/29 

33/18/61 
0.08 

5.7t-82, 9.3E-82 4.4E-Olr 
w 

E.t.D.t. 2.lt-82 
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50- Year Commi t t ed Dose Equ i va 1 en t Factors-- rem/pCi In take (Continued) 

RHODIUM 

Inhalation 
% 

Ingestion 
CLASS - 
GI ABSORP 5.0E-02 6.0E-02 6.8E-02 5.0E-02 

UNCS 2.2E-04 -04 2.9t-84 
6/4/91 $$90 1/14/06 

861817 7612119 0612718 

47/14/39 

64/13/33 

77/6/17 67/17/28 53/24/23 

91/6/4 72/19/9 66/27/7 

931413 7311819 8812717 

90/8/4 7311918 67/27/8 

62/16/38 

GONADS 3.0E-04 8.3E-06 4.1E-06 4.4E-06 

BREAST 3. BE-06 

R NARROW 7 . 4 ~ 4  3.  BE-06 

ST W U  4.4E-04 9 . 2 ~ - 0 6  7.  BE-N 8. I E - ~ I ~  

SI W A L L  7.8E-04 1.3E-04 9.6E-06 1.1E-04 

U I  WALL 1.2E-03 1. QE-04 1.6E-04 1.8E-04 

w WAU 8.3E-04 1.1E-04 7.  BE-06 9.2E-06 

RBUINDER 1.7E-84 6 .  2E-86 -.-~.-- 
WT 0.08 0.88 . . . .  ~ € 4 4  8.6t-06 6.7t-85 7.4t-06 

Q@lh 
Ingestion Inha I at ion cuss v 

GI ABSORF' 6.0E-02 6.0E-02 6. IE-02 6. BE-02 
Gs 2.0E-03 1 . 2 t- 82 l.4t-82 

19/16/71 1/1/98 6/1/99 
GONADS 2.8E-03 1.7E-03 1.3E-03 1.3E-03 

BREAST 
48/13/39 68/18/28 66/18/24 
1.2€-03 
isjis/se 

R YARROW 8.7E-04 1.6E-03 

SI W U  2.9E-03 1.9E-03 
36/16/49 

48/13/39 

68/11/31 59/12/29 68/16/24 

71/8/21 82/11/27 82/17/21 

33/16/62 

UI W U  6.9E-03 2.3E-03 2.8E-03 2.  9E-03 

UI BALL 1.3E-02 3.4E-03 6. SE-03 6.9E-03 

REMINDER 1. BE-83 

WT 0.12 
t . E . D . t .  2.8t-83 1-7t-83 2.3t-03 2.6E-03 

Inhalation 
%I 

Ingest ion 
CLASS - 
GI ABSORP 6.E-02 6 .0E-02 6.  BE-02 6.0E-82 

NOS l.6E-03 2.8t-83 2.9t-03 
8/6/87 2/6/93 1/7/S 

78/9/16 89/16/16 86/21 

46/13/42 38/15/49 36/16 

49/13/38 44/16/41 42/18 

88/9/31 68/13/37 48/17 

88/7/13 89/14/17 86/21 

87/6/8 89/14/17 66/21 

GONADS 4.1E-03 1.0E-03 1.1E-03 1.3E- 

BREAST 4.4E-84 3.6E-04 3.4E- 

R NARROW 8.9E-$4 6.2E-04 4.4E-04 4.1E- 

ST W A L L  2.1E-03 7.4E-04 8.6E-04 8.9E- 

SI WALL 6.6E-03 1.3E-03 1.  BE-03 1.8E- 

&I WALL 1.0E-02 1.  QE-03 2.7E-03 3.2E- 

UI W A L L  1.2E-02 2.2E-03 3.2E-03 3.7E- 
881517 71/14/16 66/21/13 

65/12/23 68/17/17 64/21/16 
R W I N D W  1. 9E-03 8.7E-04 6. 9E-04 8.3E-84 

, -  . - ~  
'IT 0.08 '0.08 '0.08 0.06 . . . .  . - 9.8t-04 1.3t-03 1.4t-03 

Inha I a t  ion 
U'YRh 

Ingest ion 
CUSS v 
GI ABSORP 5.8E-02 6.  BE-02 6. BE42 6.  BE-02 - - -83r 

GONADS 1.2E-03+ 4.1E-84* 4.8E-04s 6.2E-04r 
:2;:/:: :;;;97 :i:;97 

BREMT 

R NARRm 

ST W A L L  

81/11/28 63/14/23 82/18/21 
2.3E-04* 
37/16/48 
3.  BE-84s 
41/14/46 
3 . s - 8 4  ~ ~ . .  

46/13/42 

82/18/28 64/13/23 83/17/20 

74/8/18 66/12/23 82/18/20 

SI WAU. 1.3E-03 4.  BE-04 6.6E-04 6.9E-04 

UJ WAU 2.8E-03 0.7E-84 1.E-03 1.2E-83 

LLI W A L L  6.6E-03 1.1E-03 2.1E-03 2.3E-03 

RBUINDER 
47/14/39 88/11/23 63/18/19 
3.3E-04 
47114139 

I T  -6.08 
E.  t. D. t. 8.8E-04* 4.2t-84* 6.1t-04* 6.7E-B4+ 

2.57 



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

Ingestion Inhalation 
D W Y 

6. BE-02 6. BE-02 6. BE-02 
cuss 
GI ABSORP 6.0E-02 

8.9t-045 -831 3 35021 2 7t-011 
:&66 2/2/96 0;8/180 

34/16/61 34/26/41 
BREAST 9.6E-641 8.1E-831 3.3E-031 

33/16/61 24/22/64 

33/16/61 26/23/62 

33/16/61 

GONADS 2.4E-03* 1.8E-021 3.7E-031 

R MARROW 1.5E-031 1.1E-021 4.45831 

1.0E-021 BONE S W  

ST W U  1.6E-03 
SI W U  2.6E-83 1.1E-02 

UI W U  4.6E-03 U I  W U  1.8E-82 1.1502 7.4E-83 

34/16/61 

41/14/46 44/18/48 

32/16/62 
WINDW 1.7E-03 1.1E-02 

a. 18 n 1.00 w 
1. 0E-021 6.4t-831 3.2t-021 t . E . D . t .  2.3t-031 

Inha Iat ion 
l%l 

Ingestion 
D 1 Y 

6. BE-02 6. BE-02 6. BE-02 
cuss 
GI ABSORP 6.0E-02 

NCS . -0 -02 3.5t-BlS 
k f F 3 / k  :/$98 0/8/18@ cow 1.1603r 9.3E-031 
33/18/61 

33/18/61 
BREAST 8.6E-03* 

RWWOI 9.3E-031 
33/16/61 

THYROID 8.6E-031 

36/16/49 

43/14/43 

58/11/33 62/11/37 

BONE S W  8.6E-03 
33/16/61 

33/18/51 
SI W A L L  4.4E-83 1.0602 

U I  W U  1.4E-02 1.2502 

W I N D E R  1.1E-82 
33/16/61 

1.Bt-021 1.3t-02 4 .2t-02* 

UI WALL 3.6E-02 1.6E-82 2.0682 

8.12 w 
t.t.D.E. 3.5t-031 

Ingestion Inhalation 
Mss 
GI ABSORP 6.0E-02 6. BE-02 5. BE-02 5. BE-02 

D W Y 

4. 8E-03* 

COWADS 6.3E-031 

BREAST 6.6E-031 4.4E-82* 1.9E-02s 5.2E-021 

.8t-02* 8 l t -02*  5 9t-01* 
:2/15/53 6. BE-021 6;6/90 1.7E-021 0;0/100 

33/16/61 31/29/40 

33/16/61 22/28/58 4/1/95 
R WOW 6.7E-031 6.2E-821 2.1E-021 

33/16/61 24/21/66 . .  iI i ~ - 0 2 1  
33/16/61 
4.4E-021 
33/16/61 

BONE S W  

THYROID 

SI W A L L  1.4E-02 6.9E-02 

UJ W U  1.6E-02 6.9E-02 
34/16/61 

36/16/60 
LLI WALL 2.7E-02 6.3E-02 2.6E-02 

36/16/49 39/21/48 

33/16/61 14/13/73 l /0/99 
RBUINDBI 9. 6E-83* 6.3E-02r 3.06821 1.45811 

0.12 0.12 0.24 0.06 
5.4E-82 2.k-821 8.7E-02r 

w 
E.E.D.E. 8.St-031 

Ingest ion Inhalation 
QASS 
GI ABSORP 6.0E-02 6. BE-02 6. BE-02 6.0E-02 

-06 3.5t-05 .9 -85 

ST WALL 9.6E-06 1. 2E-05 
QQ/l/@ SI W A L L  6.9E-06 7.4E-06 

:/a791 :& 8/21/79 

98/2/1 

_-- 
Ingest ion Inhalation 

Mss 
GI ABSORP 6.0E-02 6.0E-02 6 .BE42 5 .  BE-02 
oms 
OONADS 

62/15/33 
SI W U  1.6E-03 3.5E-04 

8817113 

:;:Fir 1.3E-04 :;:;i7 

.UJ WALL 7.0683 il iE-ii 2. ~E-M 2. SE-M 
921414 70/12/18 66/20/16 

LLI WALL 1.4E-02 2.2G83 4.4E-03 6.2E-03 
961312 78/12/10 66/28/15 . . . .  . 3 4.2t-04 8. l t -04 8.9t-04 

2.58 



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

Ingest ion Inha Iat ion cuss - 
GI ABSORP 6.0E-02 6.0E-02 6.0k02 6.0E-02 
4 

3/6/92 1/12/87 fijiijin 
83 / io j r  B ~ / ~ B / Q  

GONADS 4.8E-04 1. BE-04 4.4E--86 

BREAST 6.9E-BL 
48/16 137 

66/4/10 08/19/21 64/28/18 
ST WALL 2.0E-03 3.3E-84 1.7E-04 2. BE-04 

SI W A L L  2.3E-83 3.6E-84 1.9E-04 
931413 ii4/30/0 

- UI WALL 2.7E-83 4.1E-M 1. QE-M 2.3E-04 
941313 72 12117 6413018 

UI WALL 8.9E-84 1. BE-04 
89 1714 

RBUINDER 3.6E-04 
I T  1.06 

. . . .  6.lE-04 2. 0t-04 1.3E-04 1.6E-84 

Ingestion Inha I at i on 
Cuss - 
GI ABSORP 6.0E-02 6.0E-12 6.0E-02 6. BE-12 4 

1/12/87 9/18/02 8/23/77 
ST W A L L  7.BE-84 6.3E-16 

98/1/1 
SI W A L L  2.0E-04 
. . . .  . - 2.1E-06 1.Mt-06 2.0E-Bb 

2.59 

t 



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

PALLADIUM 

GONADS 6.2E-03 

BREAST 

R NARROW 

KIDNEM 

LIVER 

SI WALL 4.0E-03 

UI WALL 1.0E-02 

Lu IAU 2.7E-02 

W I N D E R  

79/8/22 02/11/27 61/18/23 

37/14/49 26/18/84 

39/14/47 34/13/63 

33/18/61 39/44/17 

33/18/51 32/38/32 

9.3E-04 9.3E-04 

1.4E-03 1.2E-03 

1.0E-02 3.3E-03 

1.3E-02 3.2E-03 

2.9E-03 3. BE-03 

3.0E-03 6.6E-03 6.9E-03 

4.4E-03 1.1E-02 1.3E-02 

68/11/29 69/16/20 

86/9/26 01/11/20 01/16/24 

911416 05/18/26 03/17/20 
3.7E-03 
33110/61 v -0.90 

. . . -  Et-03 3.4t-03 3.9t-03 3.4€-ab 

Ingestion Inhi I at ion 
QASS - 
GI ABSORP 6.0E-03 6.0E-03 6 . BE-03 6.0E-03 

3.-04 6.9t-04 0.3t-04 

GONADS 

BREAST 

RYAWIOl 

KIDNEYS 

LIVER 

ST WALL 
SI WALL 

UI WALL 

4/4/92 1/6/94 8/8/92 

06/0/9 09/14/17 06/21/14 
3. 6E-06 
44/13/43 
6.2E-66 
48/14/30 
4.4504 
41/1%/41 
3.2E-04 
39/19/42 

07/6/0 71/16/14 06/23/12 

911416 71116/14 M l 2 3 l l l  

3.E-04 7.4E-06 9.2E-06 1. BE-04 

3 .l€-04 
0.8E-04 1.6E-04 1.6E-04 2.1E-84 

1.0E-03 3.0664 3.0E-04 4.E-04 

LLI WALL 1.7603 2. &04 4.lE-04 4.8E-A 
96/3/2 71/13/10 6/22/13 

t . t . D . t .  3.0t-04 1. Bt-04 1. St-04 1.7E-04 

Inha lation 
1% 

Ingestion 
CLASS - __ .- - 
GI ABSORP 6.BE-03 6. BE-03 6 .  BE-03 5.  BE-03 

6.St-04 7.Et-03 1.0E-02 
2/2/96 0/0/1#0 011199 

KIDNEYS 7.  BE-03 

LIVER 3.7E-03 

UI WALL 3.1E-03 
UI WALL 8.6E-03 1.3E-03 3. BE-03 4.1E-03 

32/16/52 

32/16/52 

w p / i  03/912~ 62/17/21 
. . . .  BE-04 7.9t-04 1 .k -03  1.4t-03 

. -  
Ingestion Inhalation 

CUSS - 
GI ABSORP 5.8E-03 5.  BE-83 5.8E-03 5.  BE-03 

6 .k-03  1. l t -01 
0/0/100 0/0/100 

KIDNEYS 2.4E-03 

LIVER 1.2E-03 

UI WALL 6.9E-04 

32/16/52 

32/18/52 

UI i.r~-m 2.7E-04 
901311 

E.t .D.t .  1.4t-04 2.3t-04 0.7E-04 1.3t-02 

Inha I at i on 
ugm 

Ingest ion 
Mss - 
GI ABSORP S.0E-03 6.0E-03 6.0E-03 6. BE-03 

2.4k-03 4.4t-03 4.4t-03 
1/2/91 8/6/96 0/9/9l 

43/22/36 

43/22/36 

KIDNEYS 2. 0E-03 

LIVER 1.lE-03 

ST W A L L  1.0E-03 
SI WALL 3.7E-03 6.9E-04 9 .  BE-04 

lU WALL 1.3E-02 
96/3/2 071231 10 
2.0E-03 2.0E-a3 . 3.4E-03 
911211 73/14/13 07l23110 

UI W A L L  1.lE-62 2.7E-03 3. ?E-03 4.  ;E-83 

2.60 



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

SILVER 

CLASS 
Ingestion Inhr Irt ion - 

Gi A&JRP 6.0E-02 6.0E-02 6.  0E-02 6.0E-02 
NGS 1.9t-04 2.E-04 2.1E-04 

1/16/84 6/19/01 6/23/77 

941214 
ST WALL 1.1E-03 8.6E-06 

, -, 
SI W A L L  2.lE-04 
E.E.D.t. 7.9t-05 2.8t-05 2.4E-06 2 . SE-06 

Ingestion Inha Iat ion 
CLASS - 
GI ABSORP 6.0E-02 6. BE-02 6.E-02 6. BE-02 

-04 .1 -04 .4 -04 & $1&7 &I 
GONADS 6.6E-06 
LIVER 6. 9E-16 

ST W A L L  8.9E-04 1.2E-04 

SI W A L L  6.3E-04 8. SE-06 

UI WALL 4.8E-04 6.7E-06 

UI W A L L  1.2E-04 

44/26/36 

941214 

98/3/1 

961312 

E .  E. D. E. 1.4t-04 6.lt-06 3. 8E-06 4.1E-06 

Inha Iat ion 
-Aq 

Ingest ion 
cuss - 
GI ABSORP 6.0E-02 6.0E-02 6. BE-02 6. BE-02 

3.8 -04 .3 -04 -04 
211ki00 &4 $&0 

GONADS 6.7E-05 1.4E-06 
81/13/6 

941214 
ST W A L L  1.3E-03 1. SE-04 

SI WALL 6.3E-04 7. BE-06 
961312 

US WALL 3.7E-04 . . . .  . -  6.3E-06 3.9t-fl6 4.2t-06 

Inhalation 
mAq 

Ingestion cuss - 
GONADS 2.0E-04 3:6E-06 1: 2606  

BREAST 

RMARRW 

UVW 

ST WALL 

SI WALL 

UI v u  
UT W A L L  
REMAINDER 

84/10/6 68/29/13 

46/14/41 

68/14/36 

47/26/33 

85/4/11 68/21/29 47/28/26 

921613 

91/6/4 

4.8E-06 2.6E-06 

6 .BE46 2. BE-06 

6.3E-06 

9.3E-04 1.4E-04 6.8E-06 6.3E-06 

7. BE-04 1. BE-04 

7. IE-04 1.0E-04 

1.8E-04 
2.3E-04 6.3E-06 

68/9/31 
I T  0.06 -0:06 - . . . .  . 7.k-05  3.4t-06 3.4t-85 

Inhalation 
usne 

Ingestion 
U S  - 
GI ABSORP 6.0E-02 6.0E-02 6.0E-82 6.0E-02 

k;;4;:8 :;g2 ;;:;€I: - - - 
GONADS 2.4E-03 1.3E-03 1.3E-03 1.3E-03 

BREAST 4.lE-04 1.7E-03 

R YARROI 6.7E-84 1.9E-83 

LIVER 4.1E-03 3.7E-02 9. BE-03 

SI WALL 2.8E-03 

68/12/38 63/13/34 66/16/29 

34/16/61 

36/16/60 

33/16/61 34/33/33 

43/14/43 
UI WALL 4.4E-03 3.7E-03 

U I  W A U  8.9E-03 4.1E-03 

RBIAINDER 6.9E-03 
68/18/32 

33/16/61 
WT 0.18 . . . .  9t-03 4.7E-03 2.9E-03 3.lt-03 

2.61 



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

- Inhalation - Ingestion 
cuss 
GI ABSORP 5.8E-82 5. BE-82 5. BE-82 5. BE-82 
LUNG 0.3t-03 1.4t-82 1.8E-82 

26/12/62 3/4/93 1/2/97 

- Inhalation - Ingestion 
cuss 
GI ABSORP 5.8E-82 5. BE-82 5. BE-82 5. BE-82 
LUNG 0.3t-03 1.4t-82 1.8E-82 

26/12/62 3/4/93 1/2/97 
GONADS 

BREAST 

R NARROW 

LIVER 

SI WALL 

UI WALL 

LLI WALL 

REMAINDER 

9.8E-83 3.3E-is 4: 4€43 4.4€- 
02/18/28 01/12/27 61/17 

36/16/49 26/14/01 22/7/71 

38/14/40 31/13/58 29/9/82 

34/18/58 38/36/27 37/18/53 

68/16/27 68/16/24 

53/12/36 69/14/27 68/16/24 

03/11/20 03/17/20 

2.9E-83 2.1E-93 1.9E- 

2.1E-83 3. BE-83 2.3E-83 2.2E-83 

6.5E-83 4.4E-82 1.1E-82 5.2E-83 

1. #E-02 4.0E-83 4.0E-83 

1 .5E-82 7. #E-83 7. BE-83 7. #E-83 

2.4E-82 1. BE-82 1.lE-82 

4.1E-83 9.3E-83 4.1E-83 4.1E-83 
34/16/59 25l19 lM 3/2/96 

rr-r 8.00 - 8 . b  .e.iaa . 6.80 
. . . .  l t -03  7.lt-83 6.7t-03 6.4t-83 

Inhalation 
*Ae 

Ingest ion 
CLASS - -- 

6. BE42 6. #E-02 5. BE-82 

. .  . .  
ST WALL 8.9E-84 e: 9 6 8 6  

97/1/2 
SI WALL 2.8E-04 
UI W A L L  9.6E-86 
. . . .  6t-86 2.8t-86 2.4t-86 2.8E-sb- 

Inha Iat ion 
l-4 

Ingest ion 
U S  v 
GI ABSORP 6.8E-82 

N U i  2.2t-03 

GONADS 7.8E-83 

BREAST 1.9E-83 

R YARROW 2.4E-83 
LIVER 2.0E-82 

SI WALL 8.6E-83 
UI W A U  1.5E-82 
UI WALL 2.8E-02 
R W I N D E R  4.4E-83 

5. #E-82 5.  #E-82 5. BE-82 
2.2t-02 1.0t-81 1 . 7 E + M  
38/16/66 2/2/90 9/8/189 

42/14/44 41/14/46 

33/16/51 16/12/73 

33/16/61 21/26/47 

7. BE-83 5. SE-83 

1.1E-82 8.1E-83 

2.4E-81 8.1E-82 

4.1E-82 
33/16/51 

G I  ABSORP 5.E-02 5 .  #E-02 5. BE-02 5.0E-02 
3.l t-83 3.8t-02 1.2t-81 4.4t-01 UNCS 

38/15/55 2/2/90 #/fill00 
GONADS 

BREAST 

R YARROW 
LIVER 

SI WALL 
UI WALL 

LLI WALL 
RWINDER 

1.1E-82 

2.8E-83 

3. SE-83 
3.2E-82 

1.3582 
2.2E-82 

4.1E-82 
6.9E-83 

1.2E-02 8: SE-03 . 
41/14/45 42/15/43 

33/15/52 18/13/71 
1.5E-82 1.1E-82 

3. BE-81 9. BE-82 
39/15/40 29/28/41 

3.1E-82 
33/18/51 

5.2E-82 2.0E-82 
33/16/61 19/18/63 w 8.00 ' e.ie . a .  i 2  

t . t .D . t .  1 .k-02 3. 8t-82 2.7E-82 5.3t-02 

lll,, 
Ingestion Inhalation 

CLMS - 
I -- 
QI ABSORP 5.8E-82 5.  0E-82 5. BE-02 5. #E-82 

4.k-03 2.9t-02 3.2- 
3/2/96 8/1/99 8/1/99 

34/16/58 46/44/11 

921414 05/18/25 03/17/28 

LIVER 3.2E-82 0.7E-83 

UI IALL 2.8E-82 3.4E-83 7.8E-83 8.9E-83 

LLI WALL 5.0E-82 8.6E-83 2.1E-82 2.4E-82 

112Aa 
- -- 

Ingest ion Inhalation 
cuss - 
GI ABSORP 5.8E-82 5.0E-82 5. #E-82 5.0E-02 

3.0t-83 3.7t-03 4.lt-03 
1/4/96 e l ie lse  e l ia le4  

LIVER 5.9E-84 

ST WALL 6.2E-83 7.8E-84 

SI WALL 0.7E-83 9.0E-84 

UI W A U  1.8E-82 1.4E-83 8.9E-84 *1.1E-03 

LLI WALL 4.8E-03 7. BE-84 

t . t . D . t .  1.Bt-03 0.2E-04 5.0t-04 5.5t-04 

56/27/18 

951312 

971211 

971211 75/19/0 6712914 

961311 

, -, ~~ 

8.80 a .  18 . 0t-81 E.t.D.t. 7.5t-03 2.8t-02 1.9E-02 2 
v 

2.62 



. _ _  _ _  

50-Year Committed Dose Equivalent Factors--rem/pCi 

l lSb  
Ingestion Inha 1st ion 

CLASS - 
GI ABSORP 6.8E-02 6.OE-82 6.8E-82 S.'OE-82 

3.E-04 4.4k-84 4.4k-84 

LIVER 

ST W A L L  1.6E-03 

1/12/07 8/14/06 8/19/01 
9. BE-06 
38/18/44 
1.G-04 
97/1/2 

SI W A L L  4.4E-04 
UI W A L L  2.4E-04 
UI W A L L  3.4E-04 1.1E-84 1.3E-B4 

. . . .  St-84 

2.63 

. -  ~ _- 

Intake (Continued) 

.. ._ , . .. . .. .... .. 



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

CADMIUM 

Inha I at ion 
11% 

Inha I at ion Ingestion 
mCd 

5.0E-02 5. BE-02 5. BE-02 
CLASS 

Ingestion 
CLASS 
GI ABSORP 5.0E-02 5.0E-02 5.0E-02 6.0E-02 GI ABSORP 5.0E-02 . BE-04 2.3E-04 -04 LUNGS 1.5E.00; 

GONADS 2.3E-04 4.4E-06 1.7E-05 1. BE-06 KIDNEYS 2.1E+00* 2.0E+01; 5.9E40; 2.9E+00* 
;/s/ge 1/12/87 &1 0/0/100 

86/8/6 65/26/9 61/30/9 33/16/51 38/29/41 26/7/67 

48/14/38 33/16/51 38/29/41 26/7/67 

54114132 

B R W T  4.4E-06 2. 6E-06 LIVER 3.6E-01* 3.5E+00; 1.0E+00* 4.8E-01; 

R YARROV 5.9E-06 3. BE-06 E .  t.D.E. 1. St-01; 1 . 4 t 4 0 ~  4.ZE-01; 3.8E-01* 

KIDNEYS 8. bE-ia6 
68/24/16 

83/5/12 66/28/24 51/28/21 

931413 7112217 63/31/0 

931413 70/22/8 63/30/7 

ST V U  6.2E-04 1.1E-04 6.3E-06 7. BE-05 

SI V U  7.8E-04 1.3E-04 6.2E-06 6.9E-06 

UI WLL 8.9E-04 1.4E-04 6. BE-06 6.7E-06 

LLI V A U  2.5E-04 
RBUINDER 1.7E-04 6.6E-06 

67/11/32 
VT 0.06 '0.ia6 

t . t . D . t .  2.3E-04 7.4E-06 4.3t-06 4.6t-06 

11sw 

KIDNEYS 2.3E+80* 2.2b01; 6.7E+00~ 3 .  SE+00* 
33/18/61 38/29/41 23/6/71 

LIVER 4.1E-01; 3.7E+00* 1 . 1 E 4 0 ~  6.9E-01* 
~~ 

33/16/61 38/29/41 23/6/71 
E .  t. D. E. 1. 6t-01; 1.6E+00* 4.7t-01; 3.7t-01* 

Ingestion Inha lat ion Ingest ion Inha I at ion 

6. BE-02 6. BE-02 5.  BE-02 
3.St-04 4 . e t 4 4  6.2t-04 1.7t-01 2.9E-01 

cuss - c L m  
GI ABSORP 6.0E-02 6.0E-82 6.0E-02 6.0E-02 GI ABSORP 6.0E-02 

1/3/96 017193 0/12/88 

68/24/26 

GONADS 3.7E-05 
KIDNEYS 3.1E-04 

ST V U  3.7E-04 
SI V U  0.7E-04 1.0E-04 1.2E-04 

961312 . 6712817 
UI V U  1.8E-03 2.4E-04 2.3E-04 2.8E-04 

UI V U  1.3E-03 2.0E-04 1.9E-04 2.3E-04 

t . t .D . t .  2.4t-04 9.3t-05 8.3E-86 1 .0t-04 

97/2/ i  7s/ ia/e e712617 

971211 76/16/9 6712617 

Inhalation 
mCd 

Ingestion 
Ilk% - 
I -- 
GI ABSORP b.0E-02 6.0E-02 6. BE-02 6. BE-02 

6.6t-02; 2.9t-01; 
2/2/90 0/0/100 

KIDNEYS 1. SE-01; 1.4E.001 4.1E-01* 1.3E-01; 

LIVER 2.7E-02s 2. BE-01; 7.8E-02; 
33/16/61 31/38/39 43/12/46 

33/16/61 31/38/38 
UI VALL 1.7E-02 . . . .  1.2E-02; I.&-01; 3. 6t-02S 4.2t-02 t 

8/1/98 0/0/100 
KIDNEYS 9.8E-02 9.3E-01 2.2E-01 

1.6E-01 3.7E-02 LIVER 1.7E-02 

UI V U  3.7E-02 

33/16/61 39/37/24 

33/18/51 38/37/25 

LLI V U  1.lE-01 4.8E-82 
68/18/32 - . . . .  . 8.5E-02 3.9t-02 3.5t-82- 

l1Sw 
Ingestion Inha I at ion 

cuss - ---- 
GI ABSORP 5.0E-02 5. BE-02 5. BE-02 5. BE-02 

4.4E-03 1.St-02 1.6E-02 
3/2/96 8/2/90 8/3/97 

30118146 4714716 

381 17/47 

91/4/6 88/11/21 65/18/17 

96/3/2 69/11/20 64/19/17 

KIDNEYS 3.2E-02 6.7E-03 

LIVER 6.3E-03 

UI MLL 2.3E-02 4.1E-83 8.1E-03 9.8E-03 

UI V U  5.6E-02 8.9E-03 1.9E-02 2.2E-02 

3.3E-03 3.8E-03 3.0t-83 . . . .  7E-03 

2.64 



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

Inha la t ion  
’1% 

Ingest ion 
CLASS - 
G I  ABSORP 6.8E-02 6. BE-82 6.8E-82 6.8E-82 cs 

:;:;9:3 :;$9:3 ;;E/:: - - - 
GONADS 7.8E-84 1.7E-04 8.9E-86 0.6E-86 

K IDNUS 
82/18/8 68/23/0 64/28/8 
8.1E-84 
66/26/19 

ST W A L L  2.1E-83 4.4E-84 3.7E-04 
84/6/11 68/26/16 

S I  W A L L  3.7E-83 6.3E-84 4.1E-04 4.8E-04 
931413 7411917 86/28/6 

96/3/2 7411017 00/26/6 

931413 
. . . .  l t -83 4.1E-84 2.9E-84 3.4t-84 

&I W A L L  6.3E-83 9.6E-84 6.3E-04 7.C-84 

LLI W A L L  3.BE-83 4. BE-84 

WCd 
Ingest ion Inha l o t  ion 

CLASS v 
G I  ARSORP 6.8E-82 6. BE-82 6. BE-02 6.8E-82 

1/3/06 6/9/01 8/16/05 
GONADS 3.2E-04 8. SE-06 

KIDNMS 
77/13/10 
8.9E-04 
66/27/18 

98/4/6 

961312 6712816 

ST W A L L  2.3E-83 4.1E-84 

S I  W A L L  4.1E-83 6.3E-84 6.2E-04 

&I W A L L  7.8E-83 1. BE-83 6.7E-84 8.1E-84 
071211 76/19/6 66/29/6 

06/3/1 . . . .  1E-83 4.3684 3.0t-84 3.&-84 

LL I  WALL 3.4E-83 6.2E-84 

t 
F 

f 1 
i 

k 

2.65 



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

INDIUM 

cuss 
G I  ABSORP 
LUNCS 

GONADS 

R YARROW 

BREAST 

KIDNEYS 

LIVER 

ST WALL 

SI WALL 

UI WALL 

UI WALL 

Ingest ion Inha I a t  ion - 
2. BE-82 2. 8E-82 2. BE-82 

2.4t-84 3.2t-84 
5/5/98 1/9/98 

2 . r~-84  5.9E-85 3.  BE-85 

I .  4E-85 1.7E-84 5. BE-85 
68/9/11 08/22/18 

39/ir /44 32/38/38 

48/14/48 

48/1r/43 

~19l i r144 
4.0E-04 r .BE-BS 

se/s/s r2/19/9 

921414 r311819 

seieis r21i919 

3.1E-85 

2. BE-84 

1.3E-84 

58/16/24 
0.1E-84 1.4E-84 9.2E-85 

1.2E-83 2. BE-84 1.4E-84 

0.3E-84 1.1E-84 7.4E-85 

RWINDER 1.0E-84 
WT 8.80 

. . . .  2.7t-84 1.1E-84 7.6E-85 

lUIn (SW) 
Ingest ion Inha l a t i o n  

U S  - 
GI ABSORP 2.8E-82 2. BE-82 2. BE-82 

6.3E-84 7 . et-84 
iirm ei i4 iee  . .  . .  

CONADS 1.1E-84 
ST WALL 2.1E-83 2. BE-84 

SI WALL 1.5E-83 2. BE-84 

1. BE-84 UI WALL 1.1E-83 

961213 

961311 

--  - 951312 . .  
UI WALL 2.5E-84 - 
E.t.D.t. 3.3t-84 1.lt-84 0 .4t-#S 

. .  
Ingestion Inhalat ion 

CUSS D W Y 
G I  ABSORP 2.8E-82 2.8E-82 2.8E-82 

5.5t-04 6.7E-84 LUNGS _ _  
a/s/as 2 / i e / m  

GONADS 1.4E-83 2 . r~-a4  I .~E-B~  
~ / 0 / r  r8/2e/ie 

R YARROW 3.2E-04 1.9E-84 1.1E-84 
54/15/31 35/22/43 
1.3E-04 9.6E-1-85 
48/13/39 26/18/54 

BREAST 

LIVER 

ST WALL 1.4E-83 3.4E-84 2.7E-84 

SI WALL 2. r~-83  4.0E-84 3.5E-84 

UI WALL 3.7E-83 0.3E-84 4.0E-84 

UI WALL 1.0E-83 3.5E-84 2.4E-84 

RWINDER 0.lE-84 1. BE-84 

2 . 7 ~ - ~ 4  
u i / i r / 3 8  

r 2 / r / 2 i  5 2 / i r p i  

sa/s/s r 2 / i q i n  

8rlr16 npap 

3 2 / i r / s i  

00/0/0 71/19/18 

WT 8.80 8.00 
. . . .  et-83 3.E-84 2.5t-84 

'''In 
Ingestion Inha I a t  ion cuss - 

G I  ABSORP 2.8E-82 2.8E-82 2. BE-82 

:of:/:: :;3279y 
- - 

GONADS 1.0E-83 4.0E-BI 5.9E-84 

BREAST 2.4E-84 

R YARROW 4.1E-84 1.2E-83 4.lE-84 

05/18/25 05/14/21 

39/15/40 

3r / i r /46  42/29/29 
BONE SUE 6.3E-04 

KIDNEYS 

LIVER 

SPLEEN 

S I  WALL 1.0E-83 7.8E-84 

UI WALL 4.lE-83 
05/14/21 
0.9E-84 1.4E-83 
r r i r i i s  tvii2121 

UI WALL 1.4E-83 1. iE-e3 2. b ~ - i 3  
00/5/9 08/11/21 . . . .  2t-83 r .7~-84 7.0t-84 

2.66 



50- Year Comm i t t ed Dose Equ i va 1 en t Factors - - rem/& i Intake (Con t inued) 

'121n 
Ingestion Inhalation 

cuss - 
GI ABSORP 2.0E-02 

1/16/84 0/ lQ/8l  
ST W A L L  3.0E-04 2.3E-06 

Q8/ l / l  
SI WALL 6.9E-06 
E.E.0.t. 2.lt-05 8.0E-06 7. It-06 

CLASS 
GI ABSORP 
LUNCS 

GONADS 
R MARROW 

ST WALL 

SI W A L L  

Inha I at ion v 
2. BE-02 2.0E-02 

1 1 4 n  
Ingestion 

2.0E-02 

8.1E-06 
7. BE-05 

7.  BE-04 1.2E-04 

1.1E-03 1.7E-04 

62/26/23 

921414 

95/3/2 
&I WALL 2.1E-03 3.2E-04 2.4E-04 

U I  WALL 1.3E-03 2. BE-04 1.6E-04 

1.8t-04 2.lt-04 E.E.D.t. 3.4E-04 1.2t-04 1.0E-04 

Inha lation 971211 75/18/7 CLASS 
GI ABSORP 2.0E-02 2. BE-02 2. BE-02 96/3/1 75/18/7 UNCS 

l19Yn 
Ingest ion 

1/6/83 8/12/88 
GONADS 3.6E-06 
ST WALL 4.8E-04 7. BE46 

961213 

98/3/l 
SI WALL 4.8E-04 6.7E-06 

U I  WALL 4.4E-04 6.3E-06 
96/3/1 

LLI WALL 1.2E-04 
. . . .  1.0t-04 3.4E-06 2.6t-06 

Inha I at ion 
l1%l 

Ingest ion 
CLASS - 
GI ABSORP 2.0E-02 2. BE-02 2.0E-02 
UNCS 2.7E-01 

0/1/99 
R YARROW 1.3E-02 3.1E.41 6.7E-02 

BONE SURF 1.6E-01 

KIDNEYS 3. SE-01 7.4E-02 

LIVER 1.7E-01 

32/16/62 36/48/26 

32/16/62 

32/16/62 35/48/26 

32/16/62 
SPLEEN 8.6E-02 

32/16/62 
UI WALL 6.6E-02 
U I  WALL 1.8E-81 7.4E-02 

66/18/62 . . . .  . t- 7.6t-02 4.9E-02 

llSIn 
Ingest ion Inha 1st ion 

Mss - 
GI ABSORP 2.0E-02 2.0E-02 2. BE-02 

6. BE-01; l . l b 0 1 *  3.7E40; 
32/16/62 27/31/42 

BONE SURF 2.9E-01; 7.0E40; 1 .9E40s 
32/16/62 27/31/42 

KIDNEYS 6.3E-01; 1 . 6 E 4 h  4.lE+80; 
32/16/62 27/31/42 

LIVER 3.1E-01; 7.4E.00; 2.0E40; 

SpLED( 1.6E-01; 
32/16/62 27/31/42 

t . t . D . t .  1.4t-01; 3.4t*00+ 9.3E-01; 

Inha lation Ingestion 
CLASS - 
G I  ABSDRP 2.E-82 2. BE-82 2.0E-82 
NGS 3.1E-04 3.4t-04 

2/8/90 8/16/65 
GONADS 1.2E-04 2.4E-06 

8011317 

91/3/8 

941412 

ST WALL 1.3E-03 1.7E-04 

SI WALL 8.1E-04 1.1E-04 

UI W A L L  6.9E-04 8.1E-06 

U I  WALL 1.3E-04 
RWINDER 1.7E-04 

921414 

'IT 0.06 . . . .  . - 6.4E-06 4 lt-06 

2.67 

.u - ..,. . 

.. 
F 



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

Ingest ion Inhr lat ion 
CLASS GI ABSORP 2.0E-02 2. BE-02 2. BE-02 
LUNGS 8.l t -04 9.8E-04 

1/5/94 9/11/89 
GONADS 8.1E-86 
ST WALL 1.7E-03 2.5E-84 

9613/2 
SI WALL 2.8E-83 2.bE-04 

UI W A L L  2.3E-03 3.2E-84 
971211 

971211 
LLI WALL 7.4E-04 E .  t . D .  E. 4.2t-04 1.5E-04 1.2t-04 

-- 
Ingestion Inha I at ion 

D W Y 
2.0E-02 2. BE-82 
1.8t-04 2.0t-04 

a A s S  
GI ABSORP 2.0E-02 

1/9/90 8/16/86 
GONADS 2.9E-86 
ST WALL 7.4E-84 

SI WALL 3.7E-04 

8.9E-06 

4.8E-06 
96/2/3 

96/3/1 
UI WALL 2.lE-04 
E.E.D.t. 8.7t-05 3. BE-06 2.4506 

Ingestion Inhr I a t  ion 
D 1 Y 

2.E-82 2.8E-82 
Mss 
GI ABSORP 2.8E-02 

ST !ALL 1.4E-03 

SI WALL 3.3E-84 
. . . .  . - 4.0t-06 3 .k -86  

2.68 



~ ~- 

. . . . . . . . . . .  . . . . . . . . . . . . .  . . .  -. - .  . . . .  ~. ., . . .  . . . . .  . ~ .  ^ .  

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

TIN 

Inhalation 
1% 

Ingestion 
CLASS - 
GI ABSORP 2.8E-82 2. DE-82 2. BE-82 

;;;g :;:;9r 
- - 

GONADS 7.8E-84 1.7E-84 

ST W A L L  1.4E-83 
SI WALL 4.4E-83 7.4E-84 6.3E-84 

W 8 / 8  

961312 74/18/0 

971211 7611817 
UI WALL 9.6E-03 1.4E-83 1.1E-83 

UI WALL 6.6E-83 8. VE-04 6.3E-84 - 96/3/2 7611017 
. . . .  1. 5t-83 4.3t-84 4 .3E-84 

Inha tat ion 
"h 

Ingest ion 
CLASS - 
G I  ABSORP 2.8E-82 2. BE-82 2. BE-82 
UNGS 1.3E-84 1.1%-84 

1/18/89 8/14/00 

78/12/18 
GONADS 2.7E-86 6.3E-86 

ST WALL .6.2E-84 6.3E-85 

SI WALL 2.6E-84 3. BE-86 

UI WALL 1.6E-84 
LLI WALL 8.6E-85 

961213 

961312 

. . . .  7t-BS 2.2E-86 1.9E-86 

Inha 1st ion 
1% 

Ingest ion 
CUSS v 
GI ABSORP 2.8E-82 2. BE-82 2. BE-82 
-3.6t-03 6.7t-82 

17/9/74 8/8/188 
CONADS 1.4E-83 2.lE-83 

BREAST 2.8E-83 

R YARROW 9.3E-83 

38/16/47 

32/16/62 

BONE SURF 
32/16/62 
1. BE-82 
32/16/52 

SI WALL 2.3E-03 
42/14/44 

UI WALL 1.8E-82 3.4E-83 

UI WALL 2.9E-82 6.7E-83 1.4E-82 

REWINDER 2.4E-83 

62/18/28 

77/7/18 68/9/36 

32/16/62 
'IT 8.12 . . . .  . -  3.9t-83 8.9t-83 

U S  
GI ABSORP 
LUNCS 

GONADS 
R YARROW 

BONE SUF 

LLI WAU 
UI W A L L  

Inha Iat ion - 11% 
Ingestion 

2. BE-82 2.8E-82 2. BE-82 

:;:g ;;g - 
8.1E-84 

4.1E-83 
33/16/61 
4.1E-82 
33/16/61 

1.lE-82 
2.9E-82 4.8E-83 1.2E-82 

941313 63/18/27 
. . . .  6t-83 2.3t-83 3.4t-83 

Inha tat ion 
llwsn 

Ingest ion 
CLASS v 
GI ABSORP 2.E-82 2. @E-82 2. BE-82 

1.7€-83* 4.4t-822 

OONADS 

BREAST 

R M O W  

16/8/77 8/8/188 

33/16/61 

32/16/62 

8.1E-84, 

8.1€-84* 

6.7€-83* 
32/16/62 

32/16/62 
BONE SURF 1. 6E-82* 

UI WALL 6.2E-83 1. BE-83 

UI WAU 1.6E-82 
65/9/26 
3.lE-83 
88/6/34 - . . . . .  2.lt-83s 5.3t-03* 

Inha tat ion 
12uIs, 

Ingest ion 
CLASS v 
GI ABSORP 2.8E-82 2. 8E-82 2. 8E-82 

-83* 7 4t-82r 
:$2/63 8;8/188 

R YARROW 8. 5E-84* 2. BE-82s 
32/16/62 

OONMS 2.6E-838 
32/16/62 

BREAST 2. 6E-83* 
32/16/62 

BONE SURF 6.6E-82* 
32/18/62 

UI WALL 4.lE-83 
UI WALL 1.7E-82 6.2E-83 

66/9/28 
E . t . D . t .  1.3t-83s 6.8E-83* 8.9E-031 

t 

L. 

i y 

I 
i 
! -  

2.69 



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

Inha I at ion 
'*%n - Ingestion 

CLASS 
G I  ABSORP 2.0E-02 2. BE-02 2. BE-02 
LUNG 8.5t-04 2.k-03 

1/2/97 8/3/97 
R MARROW 1: 8E-04 . 

39/19/42 
BONE SURF 2. BE-03 

S I  WALL 1.1E-03 1. BE-04 

&I WALL 4.8E-03 7.4E-04 1.3E-03 

39/19/42 

921414 

96/3/1 71112/17 
UI WALL 8.9E-03 1.3E-03 2.4E-03 

97/2/1 71/12/17 
c.t.D.E. 8.9t-04 3.2t-04 4.7E-04 

Inha I at i on 
1% 

Ingest ion I 

2. BE-02 2. BE-02 
CUSS 
G I  ABSORP 2.0E-02 
UNCS 2.6t-04 2.9t-04 

1/9/90 8/16/84 
ST IAU 1.8E-83 1.2E-04 

98J lJ l  
SI WALL 4.8E-04 5.9E-05 

UI WALL 2.1E-04 . 
98/2/0 

. . . .  . 4.2E-05 3.5t-05 

Inha lation 
4l - Ingest ion 

CUSS 
GI ABSORP 2.0E-02 2.0E-02 2.0602 

;fl;:/:: :;;71:: 
- - 

GONADS 2.8E-03 
32/16/52 

32/16/52 

32/16/52 
BONE SUR 5.9E-02 

32/16/62 
UI WALL 3.2E-02 7.8E-03 

7417119 

BREAST 2.8E-03 

R w m  2.E-02 

- .,-,-- 
UI WALL 9.6E-02 1.7E-02 4.8E-02 

87/5/8 5s p i 3 6  
. . . .  7E-03 7.9t-03 3.k-02 

Inha I at ion 
12% - Ingestion 

CUSS 
G I  ABSORP 2.0E-02 2. BE-02 2. BE-02 

9.6t-03 8.1E-02 
3/2/95 0/1/99 

GONADS 

R MARROW 

BONE SUR 

. .  
9: 8E-04* 
43/14/43 
1.3E-02; 
33/18/51 
1.9E-02; 
33/16/51 

UI WALL 4.8E-02 8. iE-03 2. BE-02 
911415 84/18/28 

LL I  WALL 1.4E-01 2TiE-02 5.6E-02 

E.t.D.t. 1 . l t -02 5.4t-03; 1.4E-02 
951312 84 /10/28 

1% ___ 
Inhalation - Ingestion 

U S  
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 
DNGS 5.9t-02; 5.6E-01; 

27/14/59 1/1/98 
GONADS 8.9E-03; 5.2E-02; 

33/16/51 

32/18/52 25/28/47 

32/16/52 

32/16/52 ' 

35/15/50 

42/14/44 

52/12/36 

32/16/52 

R YARROW 1.0E-02* 2.lE-01; 8.3E-02; 

BREAST 5.2E-02; 

BONE SURF 4.4E-01* 

SI W A L l  1.6E-02 5.2E-02 

UI WALL 5.9E-02 5.9E-02 

UI WALL 1.6E-01 7.8E-02 

W I N D E R  7. BE-02 

WT 0.12 
1 7t-02; 8.  Et-02; 7.4t-02; . . . .  . 

Ingestion Inhalation 
CUSS - 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 

1. Bt-03 1,7t-03 
2/5/93 8/8/92 

GONADS 3.4E-84 7.  BE-05 

R YARROW 1.4E-04 

ST WALL 2.3E-03 3.8E-04 

79/10/11 

43/17/40 

9013/7 
S I  WALL 2.6E-03 4. iE-u 

94/3/3 
UI W A U  3.4E-03 5.2E-04 4.4E-04 

LLI WALL 2.8E-03 4.1E-04 7. BE-04 
951312 09/15/16 

941412 87/12/21 
. . . .  I t -04  2.8t-04 2.7E-04 

2.70 



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

Inha lation 
'% 

Ingest ion 
CUSS - ~- ~~ 

GI ABSORP 2.BE-82 2. eE-e2 2. eE-e2 
cs 1. Bt-03 1.lt-83 

1/8/93 9/13/87 
GONADS 1 .BE44 
ST W A L L  3.lE-83 4.8E-84 

SI W A L L  2.6E-83 3. SE-04 

ULI W A L L  1.9E-03 2. SE-04 

UI W A L L  3.E-84 

951213 

971211 

951312 

. . . .  2E-04 1.8t-84 1.4E-04 

2.71 



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

ANTIMONY 

Inha I at ion - Ingest ion 
U S  -- -- 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

cs 1.3t-04 1.4t-04 
2/18/88 0/10/84 

GONADS 2.2E-06 2.2E-06 
ST WALL 6.9E-04 6.9E-04 0.7E-06 

SI WALL 2.4E-04 2.6E-04 2.8E-06 
941214 

961312 , .  
UI WML 1.3E-04 1.3E-04 
E. t .0 . t .  0.3t-06 0.3t-06 2.lt-06 l.7t-06 

'1% 
Ingest ion Inho Iat ion 

cuss 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.BE-02 

NGS -0 2. - 
r2i$aa4 i/Elg 

GONADS 1.8E-04 1.9E-04 3. BE-06 

BREAST 4.8E-06 4. BE-06 2.7E-06 
04/10/6 

46/16/40 
R NARROW 6.9E-06 5.9-06 2.9E-86 

49/16/36 
ST WALL 1.E-03 1.1E-03 1 .&a4 6.9E-06 

SI WALL 7.8E-04 7.E-04 1.E-04 
88/3/9 61/21/28 

931413 

91/6/4 
UI WALL 7 . 0 ~ 4  7.a~-04 i . e ~ - e 4  

UI WALL 1.7E-04 1.8E-04 
W I N D E R  2.6504 2.6E-04 6.3E-06 

a21813a , -. -- _ _  
'IT 0.06 0.06 0.00 

E. t .D . t .  2.4t-04 2.4t-04 7.2t-06 3.7t-06 

117% 
Ingestion Inhalation 

U S  
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

2/6/93 0 / l l I 8 9  
m j j  

Ingestion Inhalation 
U S  
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

2/6/93 0 / l l I 8 9  
m j j  
GONADS 6.0E-06 6.9E-06 1:lE-eS 6:6E-00 

06/9/0 69/24/7 
R NARROW 1.9E-06 1.9E-06 9.0E-00 

56/16/30 
ST WALL 1.9E-04 2.0E-04 3.3E-06 

88/4/8 
SI WALL 2.SE-04 2.6E-04 3.7E-06 2.2E-06 

UI WALL 3.4E-04 3.SE-04 6.2E-06 2.9E-06 

UJ W A L L  1.3E-04 1.4E-04 2.1E-06 

941412 7412816 

961312 74/20/0 

921513 
t . t .D . t .  7.0t-06 7.4t-06 2.3t-05 1.7t-06 

Inha I at ion 
11% 

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

Gs -04 .B 4 4  
%89 :/9:B9 

GONADS 1.0E-03 1.1E-03 2: lE-04 1: SE-04 

BREAST 1.8E-04 1.9E-04 1.1E-04 8.1E-06 

R YARRm 2.7E-04 2.8E-04 1.3E-04 9.2E-06 

LIVER 1. BE-04 

ST WALL 1.3E-83 1.36-03 2.9E-84 2.4E-84 

SI WALL 2.3683 2.4E-03 4.1E-04 3.2E-04 

UI WALL 3.4E-03 3.0E-03 6.SE-04 4.8E-04 

86/7/7 18/28/10 

47/13/4e 28/ia/w 

63/13/34 36/19/40 

44/14/42 

74/6/aa 63/17/3a 

w/s /s  72/18/10 

921414 72/18/10 
UI WALL 1.7E-03 1.9E-03 3.2E-04 2.4E-04 

Inho I at i on 89/0/6 7311918 
'- W I N D E R  8.7E-04 7.0E-04 1.0E-04 

6/12/83 
1.2t-04 1.3t-04 I T  0.00 0.00 0.00 

11% 
Ingestion cuss 

GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-82 

i/ir/es e/ ia /ai  . . . .  9E-04 9.3E-04 2.6t-04 2.3t-04 
GONADS 1.7E-06 1.8E-06 
ST W A L L  7.0E-04 7.0E-04 6.9E-06 

931 21 6 . .  
SI W A L L  1.8E-04 1.0E-04 
E.t.D.E. 5.6t-06 6.0E-06 1.8t-06 1.0E-06 

2.72 



50- Year Commi t t ed Dose Equ i va 1 en t Factors-- rem/pCi In take (Cont inued) 

110% 
Ingestion Inha 1st ion 

cuss - 
GI ARSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

3.0t-04 7.k-04 
2/2/96 8/3/97 

70110120 68114118 
GONADS 1.3E-04 1.4E-04 3 .7606 4. BE-06 

. .  
R NARROW 6.3E-06 

BONE SURF 
42/17/41 
3.lE-04 
39118143 

LIVER 8. iE-0s 
38/18/44 

SI WALL 4.1E-04 4.4E-04 7.8E-06 
84/6/10 

UI WALL 1.4E-03 1.6E-03 2.4E-04 ).BE-04 
941313 78/12/18 

LLI WALL 2.6E-03 3.0E-03 4.4E-04 9.3E-04 
951312 69/12/19 

. . . .  1E-04 3.4t-04 1.1E-04 1. 9E-04 

=sb (W 
Ingest ion Inha lat ion 

CUSS - 
GI ARSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

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

ST WALL 4.1E-04 4.1E-04 3.4E-06 

SI WALL 9.2E-06 9.2E-06 
Z : . t . D . t .  3.Bt-06 3.0t-06 l.lt -06 1.0t-06 

971112 

"sb (60) 
Ingest ion Inha Iat ion 

CUSS - 
GI ABSORP 1.0E-01 1.E-02 l.0E-01 1.0E-02 

2.7E-03 1.1E-02 
14/7/79 1/2/97 

GONADS 7.4E-03 8.1E-03 2.1E-03 3.3E-03 
68 

R MARROW 1.9E-03 1.7E-03 1. 

BREAST 

LIVER 

41 
1. 
39 
3. 

' I  
e 
4 
1 
'1 
I 

351 
BONE SURF 2.8 

381 
SI WALL 8.1E-03 8.9E-03 2.4 

set 
ULI W A L L  1.3E-02 1.4E-02 3.2 

731 
LLI W A L L  2.3E-02 2.6E-02 4.8 

9/23 63/12/25 
IE-03 1. BE-03 
'14/46 33/12/66 
! E 4 3  1.3E-03 
'l3/46 26/16/65 
. E 4 3  
'16/60 
IE-03 
'16/49 
IE-03 3.7E-03 
'9/26 61/12/27 
!E43 6.9E-04 
'8/19 63/11/26 
IE-03 1. BE-02 

82/6/12 66/11/24 

34/14/62 3/4/93 
RWINDER 3.4E-03 3. 6E-03 1.8E-03 2.4E-03 

WT 0.06 0.06 0.06 0.06 
. . . .  BE-03 6.4E-03 2.2E-03 3 . k - 0 3  

Inhalation 
1% 

Ingest ion 
U S  - 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

6.9E-03 2.lt-02 
3/2/96 8/2/98 

CONADS 6.9E-04 
66/13/32 

R NARROW 1.4E-03 
38/17/46 

LIVER 2.lE-03 
37/17/46 

SI WALL 1.4E-03 
79/7/14 

UI W A L L  2.8E-02 3.1E-02 4.8E-03 1.1E-02 
921414 68/11/21 

UI WALL 6.7E-02 7.4E-02 1.lE-02 2.6662 
961312 68/11/21 

. . . .  7E-03 6.3E - -  03 2.2E-03 4.7t-03 

Inha lation 
*% 

Ingest ion 
M S S  - 
GI ARSORP 1. BE-01 1.0E-02 1. BE-01 1. BE-02 

4.lt-06 7.BE-06 
2/12/88 0/10/90 

GONADS 5.9E-06 6.9E-06 
ST WALL 2.0E-04 2.0E-04 2.1E-06 

SI W A L L  6.3E-06 6.3E-06 
UI W A L L  2.9E-05 3.0E-06 

841214 

LLI WALL 2.1E-66 
. . . .  Qt-06 2.0t-06 6.E-06 8.4t-06 

124% 
' Ingest ion Inha lat ion 

Mss - 
GI ABSORP 1.0E-01 1.E-02 1.0E-01 1.0E-02 

1116183 0101100 
GONADS 6.3E-03 6.7E-03 3.4E-03 

BREAST 
61/12/37 
2.4E-03 
38/16/49 

36/16/60 

34/16/61 

34/16/61 

R NARROW 5.6E-03 

BONE SURF 1.3E-02 

LIVER 9.3E-03 

SI WALL 1.0E-02 1.0E-02 4.1E-03 
661 11 133 

UI WALL 3.0E-02 3.3E-02 7.0E-03 
7417119 

LLI WALL 7.8E-02 8.6E-02 1.SE-02 4.1E-02 
86/6 /9  68/9/33 

W I N D E R  3.7E-03 
34/16/61 

WT 0.06 
E.t.D.E. 8.7t-03 9.3t-03 6.St-03 2.1E-02 

2.73 



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

Inha I at ion 
'2% 

Ingestion 
CUSS 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 
LUNGS 2.4t-03 8. l t -02 

14/7/79 0/0/100 
GONADS 1.9E-03 2. BE-03 

BREAST 

R YARROW 

BONE SURF 

LIVER 

SI WALL 2.8E-03 2.9E-03 

UI WALL 8.1E-03 8 .9683 

UI WALL 2.1E-02 2.3E-02 

REMAINDER 

1.2E-03 
48/13/39 
9.3E-04 
36/15/50 
2.4E-03 
36/16/50 
1. BE-02 
34/16/61 
4.1E-03 
34/15/61 
1 .4683 
61/12/37 
2.3E-03 
67/9/24 
4.1E-03 

1.3E-03 
33 / 16 I62 

82/6/12 

w ' 0 . h  
. . . .  4E-03 2.6E-03 2.lt-03 9.8E-03 

Ingestion Inha Iat ion 
U S  v 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

1.8E-04 2. It-04 
1/13/86 8/17/83 

9612/3 
ST W A L L  9.6E-04 9.6E-04 8.9E-06 

. .  
SI WALL 2.6E-04 2.6E-04 
E. t .D. t .  7.3E-05 7.3E-06 2.8t-06 2.5E-86 

Ingest ion Inha I at i on 
CLASS D W Y 
GI ABSORP 1.0E-01 1.0E-02 ]..BE-01 1.0E-02 
LUNGS 5.2t-03 2.6E-02 _ _  ~. 

4/3/93 011199 
GONADS 2.2E-83 2.3E-03 8.5E-04 

58/11/31 
BREAST 6.9E-04 

38/15/47 
1.8E-03 
37/16/47 

LIVER 2.7E-03 
36/16/48 

SI WALL 1.4E-03 

UI WALL 2.5E-02 2.7E-02 4.4E-03 1.1E-02 

UI WALL 6.7E-02 7.4E-02 1.1E-02 2.7E-02 

R YARROW 

72/a/211 

881617 68/18/24 

941313 87/18/23 
E. t .0 . t .  6.0t-03 6.6t-03 2.3t-03 5.4t-83 

Ingestion Inhalation cuss - 
GI ABSORP 1 .0601  1.0E-02 1.0E-01 1.0E-02 

4.8t-03 7.0t-03 
2/3/96 8/6/94 

78/18/12 78/19/11 
CONADS 1.7E-03 1 .8603 4.1684 3 .5684  

ST WALL 4.6E-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 

UI WALL 2.3E-02 2.4E-02 3.6E-03 4.4E-03 

. . . .  et-03 4.3t-03 1.2t-03 1. 6t-03 

921414 73/16/11 

961312 74/15/11 

961312 76/15/10 

Ingestion Inha I at i on 
Mss - 
01 ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 
LUNGS -03 6.2t-02 

K 8 3  m i 9 9  
GONADS 1.0E-02 1.lE-02 3.4E-03 4: 8E-03 

62/18/28 59/12/29 

37/14/49 

38/14/48 

BREAST 2.2E-03 

R W O W  4.1E-03 

BONE SUR 6. $E-fl3 
36/16/68 

LIVER 7.0E-03 

SI WALL 1.3E-02 1.3E-02 4.1E-03 

UI WALL 2.9E-02 3 .1602 6.7E-03 1.4E-02 

UI WALL 6.7E-02 7.0E-02 1.2E-02 3.0E-02 

REMAINDER 3.3E-03 

34/16/61 

62/18/28 

76/7/18 61/18/23 

86/6/9 63/18/27 

33/14/63 
I T  0.06 

. . . .  0t-03 9.6t-83 4.6E-03 1.0E-02 

2.74 

'% (Iru) 
Ingestion Inha I at ion 

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

;;;:I: :;E/:: - 
CONADS 1.4E-06 1.4E-06 
ST WALL 6.9E-04 6.9E-04 4.1E-06 

SI WALL 1.0E-04 1.0E-04 
RBIAINDER 7.8E-06 7.8E-06 

WT 0.06 0.06 

921216 

. . . .  0t-06 5.0t-06 1.4t-06 1 .2 -06  



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

Ingest ion Inha lation 
CUSS D W Y 
GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

2.4t-03 3.3k-03 
2/3/96 8/8/92 

GONADS 6.6E-84 6.6E-84 1 .4584 

ST WAU 2.7E-03 2.7E-03 6.2E-M 

SI W A L L  6.2E-03 6.6E-03 8.1E-8) 7.0E-M 

UI WAU 1.1E-02 1 .1502 1.6E-03 1.3E-03 

UI WALL 6.7E-03 7.0E-03 1.0E-03 8.6E-04 

OE-84 6 7&84 

77/12/11 

87/6/8 

961312 74/18/8 

97/2/1 76/17/8 

961312 76/17/8 
. . . .  . t- .7t-0 

Ingestion Inha Iat ion 
Mss n I " GI ABSORP 1.0E-01 1.0E-02 1.0i-01 1.0;-02 1 

.2t-04 
2/9/89 8/16/64 

GONADS 1.1E-04 1.1E-84 
ST WAU 2.1E-03 2.1E-03 2.6E;M 

~ 2 1 4  
SI W A L L  1.0E-03 1 .0503 1.3E-04 

Ingest ion Inha I at i on 
CUSS - GI ABSORP 1.0E-01 1.0E-02 1.0E-01 1.0E-02 

. t- 4 4.k-04 
1/9/08 0 115 106 

47/13/40 47/13/48 

GONADS 4.1E-06 4.1E-06 
THYROID 3.4E-83 3.4E-63 2.1E-03 2.lE-83 

ST V U  1.7E-83 1.7E-03 2.1E-84 
~ / 2 / 2  

SI WAU 8.lE-84 8.E-M 
U I  WALL 3.7E-04 3.7E-04 
f.t.D.E. 2.9t-04 2.9E-04 1 .3t-04 1.2t-04 

2.75 



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

TELLURIUM 

Ingest ion Inha I at ion 
CUSS GI ABSORP 2.0E-01 2.0E-01 2.0E-01 
LUNGS 1. 0t-03 1.3t-03 

2/4/94 0/10/90 

D W Y 

GONADS 4.1E-04 9.6E-06 
8 l / l l / 8  

ST WALL 1.8E-03 3. BE-04 

SI WALL 2.7E-03 4.4E-04 

UI W A L L  3.8E-03 5.5E-04 2.8E-04 

88/4/8 

951312 

951312 74/20/6 

Inhalation 
-To 

Ingest ion 
CUSS GI ABSORP 2.0E-01 2.E-01 2.0E-01 

4. 8t-02 

D W Y 

0/0/100 R YARROW 8.5E-03* 2.1E-02t 8.9E-032 

2.X-01t 8.9E-07* 
36/15/49 42/24/A 

36/15/49 48/23/37 
BONE SURF 8.9E-02t 

UI WALL 6.3E-03 
U I  WALL 1.7E-02 E. t. D. t. 5. l t -03t  9.3t-03t 9.5t-03* 

UI WALL 1.3E-03 2.3E-04 

E.t.D.t. 6.7t-04 
Inhalation 

D W Y 

1% 
911613 
2.4t-04 1.7t-04 

Ingest ion 
Mss GI ABSORP 2.0E-01 2. BE-01 2. BE-01 

8.5t-03* 2.2t-02* 9.6t-03* 
Ingest ion BONE SUR 1.0E-01s 2. BE-01s 1.1E-01* 

E.t.D.t. 4.1t-03t 1.1E-BPr 4.6E-03s 

Inhalation 36/16/49 38/22/48 

36/15/49 38/22/40 

'2%. 

D W Y 

1/1/98 

2. BE-01 2. BE41 
CUSS 

LUNG 
GI AESORP 2.0E-01 

6.9t-02 

GONADS 2.7E-03* 4.4E-03s 

R YARROW 1.4E-02t 3.5E-02t 1. BE421 Ingestion 

BONE SLRIF 1. 0E-Blt 2. BE-01 2. BE-01 

3.7t-02 
UI WALL 1.6E-02 R MARROW 4.4E-03 1.1E-82 4.1E-03 

BONE SUW 4.8E-02 1.2E-01 4.4E-02 

Inha I at i on 

38/16/4r 
'2% 

2.6~-01* 1.0E-Blt CUSS 
36/16/49 38/21/41 

38/15/49 41/23/38 

.3  -02t . -0 

D W Y 

0/0/100 

GI ABSORP 2.0E-01 
DNGs UI WALL 6.7E-03 

: 36/15/49 44/25/31 

36/15/49 45/26/29 

Inhalation 
D W Y 

l"r. 
Ingastion 

CUSS GI AESORP 2.0E-01 2. BE-01 2. BE-01 
Gs 1.lt-03 7 . k - 0 3  

21/9/71~ z / i / g r  

BREAST 4.6E-04 7 . 4 ~ 0 4  7 . 4 ~ 4 4  
37/14/49 23/ia/er 

BONE Sua 3.7683 

GUNADS 2.2E-03 1.0E-03 1.1E-03 
54/12/34 681 13/29 

R NARROW 1.1503 1.8E-03 1.1E-03 
38/15/47 34/16/50 

36/15/49 
SI WALL 2.3E-03 1. BE-03 

UI WALL 3.6E-03 1.2E-03 1.7E-83 

UI WALL 6.3E-09 1.7E-03 2. BE-03 

REMINDER 9.6E-04 1.lE-03 

56/11/34 

62/18/28 57/11/32 

71/8/22 61/11/28 

35/16/50 

UU WALL 6.3E-03 
UI WALL 1.7E-02 8.1E-03 

Inhr I at ion 
-0 

CUSS D 
GI ABSORP 2.0E-01 2.  BE-01 2. BE-01. 
mcss 
R WWOI 2.0E-02 5.2E-02 2. BE-02 

Ingestion 
W Y 

:;::1:: 
- 

38/15/49 43/24/33 

36/15/49 43/24/33 
BONE SUW 7.8E-02 1 . 9 ~ - ~ i  r . 4 ~ - ~ 2  

UI WALL 1.lE-02 
U I  WALL 4.1562 
. . . .  9t-03 1.2t-02 1.9~-02 

m 0.06 0.12 
1.2t-03 1 . 6 0 3  . . . .  . 5t-03 

2.76 



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

Ingest ion Inha lation 
CLASS n Y " Y I I 

GI ABSORP 2.8E-01 2.8E-81 2.8E-81 
UNGS 1.8t-83 1.6k-03 

ST W A L L  8.9E-84 
SI W A L L  1.4E-83 

931413 
la1 W A L L  4.4E-83 8. 7E-84 7.8E-84 

LLI W A L L  4.8E-03 7. BE-84 8. LE-04 
971211 74/16/11 

_ .  
97/2/1 74/16/11 

. . . .  .9 - 2.2t-84 2.9E-84 

.- 

Ingestion Inha I at ion 
CLASS 
GI ABSORP 2.8E-81 2.8E-81 2.8E-01 

8.lt-83 1.5E-81 

D 1 I 

7/3/98 e/e/100 
R M A R R O W  1.3E-02 3.3E-82 

38/15/49 
BONE SURF 3.E-82 7.4E-82 

38/16/49 
UI W A L L  3.1E-82 ' 

LLI W A L L  9.3E-02 1.8E-82 4.1E-82 
91/4/6 88/9/31 . . . .  . - 8.BE-83 2.8t-82 

CLASS 
Ingestion Inha lat ion n Y Y 

Y I 1 

GI ABSORP 2.0E-81 2.8E-81 2.0E-81 LUNGS 4.8t-84 6. St-84 
1/7/92 0/14/88 

98/2/8 
ST W A L L  1.SE-83 1.9E-84 

SI W A U  1.0E-03 1.3E-84 
98/2/8 

ULI ?.BE-84 
. . . . l.9t- 7.7t-85 6 .? t - 85 

.- 

Ingest ion Inhalation CLASS 
G I  ABSORP 2.BE-81 2.8E-81 2.BE-81 

D II Y 

43;::;: !;;Fir 
GONADS 3.1E-82 
THYROID 1.4E-81 1.1E-81 1.2E-81 

13'T. 
Ingest ion Inhalation 

CUSS - 
GI ABSORP 2.IE-81 2.0E-01 2.8E-81 os -84 3.Bt-84 

$$93 8/12/86 
THYROID 3.3E-03 2.1E-83 2.1E-03 

ST W A L L  1.2E-83 
SI W A L L  4.1E-84 

- _  
46/12/40 47/13/48 

lS2Te 
Ingest ion Inha I at ion 

CLASS - 
THYROID 2.2E-81 2.2E-81 2.3E-01 

48/13/47 3s/ie/is 
UI W A U  1.4E-82 
E. E. D. t. 7.4t-83 8.k-83 7.7t-83 

Ingest ion Inhalation 
UASS - 
GI ABSORP 2.8E-81 2.8E-81 2.8E-81 

(Ls 6.7~-84 7.81434 - .  
2/8/98 1/14/85 

47/13/48 47/13/48 
THYROID 1.8E-02 9.8E-83 9.6E-83 

ST W A L L  2.4E-83 
SI W A L L  1.SE-03 
UI W A L L  1.8E-83 . . . .  . - 3.7t-84 3.BE-04 

CLASS 

'4a -- 
Ingestion Inha I at ion 

I Y 

GI ABSORP 2.8E-81 2.0;-81 n.ebe1 I 
NGS 1.6t-04 1.7t-84 

UI W A L L  1.7E-82 
43/12/45 42/11/47 

UI W A L L  3.8E-02 8.9E-83 
71/12/17 

. . . .  st-82 3.6t-83 5 5t-83 

2.77 

THYROID 3. SE-03 
1/15/84 8/19/61 
2.2E-03 2.2E-03 - _- -- 
47/13/48 47/13/48 

ST W A L L  8.9E-84 
E.t.D.t. 1.8E-84 8. SE-85 8.6E-85 



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

Ingest ion Inha I a t  i on 
CLASS D W Y 
G I  ASORP 2.0E-01 2.0E-01 2.0E-81 
LUNGS 2.2E-84 2.4t-04 

7/18/83 5/15/80 
GONADS 7.4E-06 3.3E-05 2.8E-05 

55/13/32 47/15/30 
THYROID 3.3E-03 

ST WAU 0.SE-04 

SI WALL 4.4E-04 

2.0E-03 2.lE-03 
47{13{40 41/13{J0 
1.3E-04 
05/4/11 

lllI WALL 2.7E-04 
E.t .D.t .  2.1E-84 1.0t-04 9.8t-05 



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

IODINE 

Inha 1st ion 
1WI 

Ingestion 
CLASS - 
GI ABSORP 1.8E+88 1. eE*ee cs 1.1E-03 

THYROID 4.8E-83 
2/8/98 

7112316 
2.1E-83 

ST W U  4.1E-83 6.2E-04 
941214 

E.t.D.E. 3.9E-84 2.2E-04 

Inha I at ion 
1 9  

Ingest ion 
CLASS . - 
GI ABSORP 1.8E48 1 .eE*ea 
UNCS 1.6t-03 

2/6/92 
THYROID 1.3E-82 6.9E-83 

71/22/7 

96/2/3 
ST W U  ).%E-83 6.3E-84 

. . . .  8.7E-84 4. It-84 

1211 
Ingest ion Inha Iat ion 

CLASS - 
GI ABSORP I . B E 4 8  1. B E 4 8  
UNGS 1.7t-84 

3/6/92 
THYROID 6.2E-83 2.8E-83 

68/16/29 
ST W U  4.1E-04 . . . .  . -  1. BE-84 

Inha Iat ion 
l=I 

Ingest ion 
cuss v 
GI ABSORP l . B E 4 8  1. B E 4 8  

NGS 
:;:;9r 

- 
THYROID 1.6E-82 8.1E-83 

. . . .  9€-84 2.7t-04 
59/16/26 

1241 
Ingest ion Inha 1st ion 

CLASS - 
GI ABSORP 1.8E48 1 .BE+BB . 8t*08 6.3t-81 

68/13/37 . . . .  1E-02 1.9E-82 

12SI 
Ingest ion Inha lation 

CLASS - 
GI ABSORP l . B E 4 8  1. eE+*ea 

ROID 1 .3t*00 8. It-81 
48/13/39 

E.t.D.E. 3.8t-82 2.4t-82 

Ingest ion Inhalation 
cuss - 
GI ABSORP l.BE+BB 1. B E 4 8  

2.4E+BB 1 . 4 h 8 8  
48/13/39 

E. t . D .  t. 7.lt-82 4.3E-82 

Ingest ion Inha lation 
CLASS - 
GI ABSORP 1.8E48 1. B E 4 8  cs 2.7E-84 

1/12/87 
THYROID 4.1E-04 2. BE-84 

ST W U  1.2E-83 
78/28/4 
1.2E-84 
99/1/e 

E . t . D . t .  8.6t-86 4.5t-85 

Inha Iat ion 
la1 

Ingestion 
QASS - 
GI ABSORP l .BE+BB 1. 0&ee 

OID 9.3E*800 5. QE+80* 
47/13/48 

E.t.D.E. 2.8t-81; 1.Bt-01* 

Inhalation 
1311 

Ingest ion 
CLASS - 
GI ABSORP l.BE+BB 1. e b e e  m 

3/3/94 
THYROID 1.4E-01 7.4E-02 

6e/i6.8/24 
. . . .  4.3t-83 2. SE-83 

1311 - 
Ingest ion Inha lot ion 

cuss - 
GI ABSORP 1.8E48 1. B E 4 8  

OID 1.8E.00 1 . 1 E 4 8  
49/13/38 

. . . .  5.3E-02 3.2t-82 

2.79 



50- Year Comm i t t ed Dose Equ i va 1 en t Factors - - rem/& i Intake (Con t inued) 

Inhalation - 
1. BE40 

CLASS 
GI ABSORP 1 . 0 E 4  
LUNGS 0.7t-04 

3/3/94 

Ingest ion Inhalation - 
1. BE40 

CLASS 
GI ABSORP 1 . 0 E 4  
LUNGS 0.7t-04 

3/3/94 

Ingest ion 

THYROID 1.4E-02 5.9E-03 

ST WALL 1.0E-03 
69/20/ 11 

- . . . .  . 2.0t-04 

132. 
& 

Ingest ion Inhalation 

1. BE46 
CUSS 
GI ABSORP 1.0E*00 
CDNGS 

THYROID 1.4E-82 6.X-83 
78/26/16 

ST WALL 2.3E-83 3.7E-84 

A 
Inhalation - Ingestion 

CUSS 
GI ABSORP 1.0E*80 1. BE46 

0 3.4t-01 1.8E-01 
67/15/28 - . . . .  . 6.k-83  

Inha Iat ion 
* - Ingest ion 

THYROID 2.3E-03 1: 1E-63 
7112316 

ST W A L L  2.6E-63 2. BE-04 
941214 . . . .  9E-84 1.1E-04 

Inhalation - Ingestion 
CUSS ---- 
GI ABSORP 1.0E48 1. BE40 

NUI 1. Bt-03 
2/3/86 

64/18/18 
THYROID 0.7E-02 3.1E-82 

. . . .  0t-03 1.lt-03 

2.80 



.- .. . . . . -. - . . . . . -. - . . . . .  - . _. . 

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

CESIUM 

126& 
Ingest ion Inha lat ion 

CLASS - 
GI ABSORP 1.0E.00 1. BE40 

UNCS 2.3t-04 
8/8/92 

ST WALL 9.3E-04 1.1E-04 
971112 

. . . .  5.5t-05 3.4t-05 

Inhalation 
W& 

Ingest ion 
CUSS - 
GI ABSORP 1.0E.00 1. BE40 

UNCS 6.6E-05 2.2t-04 
7/4/89 

63/17/20 

49/14/47 

GONADS 6.8E-06 2. BE-05 

BREAST 4.8E-05 2.9E-06 

R MARROW 6.3E-05 3. SE-06 

ST WALL 3.4E-04 7. BE-06 

LlI WALL 8.7E-06 
RENAINDER 1.1E-04 4. BE-06 

62/14/34 

76/7/18 

62/11/37 
WT 0. 18 0.12 

E . t . D . t .  8.0t-05 5.2E-06 

Inha I at ion 
% 

Ingestion 
CLASS - 
GI ABSORP 1.0E.00 1. B E 4  

UNCS 1. 8t-04 4.lt-04 
14/6/81 

MI14132 

48/13/39 

S0/13/37 

GONADS 2. BE-04 1.1E-04 

BREAST 1.7E-04 1 .#E44 

R YARROW 2.3E-04 1.4E-04 

BONE SURF 2.1E-04 
ST W U  4.1E-04 1. BE-04 

SI 2.3E-04 
68/11/31 

48/12/40 
RENAINDER 2. SE-04 1.4E-04 

WT 0.18 0.24 . . . .  2E-04 1. St-04 

Inhalation 
1% 

Ingest ion 
CLASS - 
GI ABSORP 1.0E.00 1. 0E.00 

UNCS 1.8E-04 
1/11/08 

ST WALL 8.1E-04 8. 6E-05 

E . t . D . t .  4.9t-05 2.BE-05 
971112 

Inha tat ion 
%a 

Ingest ion 
CLASS - 
GI ABSORP 1.0E.00 1. BE40 

:$/07 
GONADS 2.3E-04 1.4E-04 

2.3t-04 -04 

BREAST 2.0E-04 
49/13/30 
1.2E-04 
48/13/39 

R YARROW 3.7E-04 2.3E-04 
48/13/39 

BONE SW 3.3E-04 2.1E-04 
48/13/39 

61/12/37 

49/13/38 

ST WALL 2.7E-04 1.4E-04 

SI WALL 2.4E-84 1. SE-04 

UI WALL 2.4E-04 1. 6E-84 
49/13/38 

W I N D E R  2.4E-84 1.4E-04 
48/13/39 

WT 0. 12 ' 0 . i 2  
. . . .  It-04 1. Bt-04 

Ingest ion Inha I at ion 
Mss - 
GI ABSORP 1.0E40 1. BE40 

1. r t-03 1. BE-03 

CONADS 1.9E-03 
32/9/69 
1.2E-03 
49/13/38 

BREAST l.6E-03 1. BE-03 
47/13/40 

R YARROW 1.9E-03 1.2E-03 ~ ~- ~- 

48/13/39 

48/13/39 
BONE SURF 1.7E-03 1.1E-03 

THYROID 1. BE-03 

ST WALL 2.2E-03 
SI WALL 2.1E-03 

47/13/40 

1.3E-03 
ig/i3/38 

LlI WALL 1.3E-03 

LLI WALL 2.1E-13 1.3E-03 

RENAINDER 2.3E-03 1.4E-03 

49/13/38 

49/13/38 

47113140 , --, 
WT 8.12 0.12 . . . .  9t-03 1.2E-03 

2.81 

i' 

i 

i 



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

Inhalation 
1% 

Ingestion 
CUSS - 
GI ABSORP l.BE+BO l.OE+OO . 

2.4t-06 2.4E-84 -~ 

3/4/93 
GONADS 2.5E-86 1.3E-06 

BREAST 2.3E-86 
R NARROW 2.6E-OS 
ST WALL 4.4E-84 7. BE-OS 

. . . .  PE-06 3.6t-86 

66/16/28 

90/4/0 

Inhalation - Ingestion 
CUSS 
GI ABSORP l.OE*OO 1. BE40 

6.7t-82 4 .k -02  

GONADS 7.8E-02 

BREAST 6.3E-02 

R NARROW 7.OE-02 

THYROID 8.7E-02 

BONE S U E  6.3E-02 

SI WALL 8.1E-02 

UI WALL 8.1E-02 

RWINDER 8. SE-02 

46/12/43 
4.  BE-02 
47/13/40 
4.1E-02 
47/13/48 
4.4E-82 
47/13/40 
4.1E-02 
47/13/40 
4.1E-02 
47/13/40 
6.2E-02 
47/13/40 
6.2E-02 
47/13/40 
6. BE-02 
47/13/40 

I T  0.18 0.18 
t . t . D . t .  7.4t-82 4.7t-82 

Inha I a t  ion 
wglb 

Ingest ion 

GI ABSORP l.OE*OO 1. OE.00 
NCS 2.4k-05 8.E-06 

cuss - 
6/9/86 

GONMS 1.6E-06 7.4E-86 
7012317 

BREAST 2.1E-OS 1.2E-06 
44/16/41 

R MARROW 1.1E-06 
46/18/39 

ST WALL 4.1E-04 6.3E-06 
85/4/11 

61/8/31 
WINDER 1.2E-84 2.8505 

Inhalation 
1% 

Ingestion 
U S  - 
GI ABSORP l.OE+BO 1. BE40 

7.  8t-83* -03* 

GONADS 7.0E-03* 4.4E-03* 
47/13/48 

BREAST 7. BE-03t 4.4E-032 
47/13/48 

R NARROW 7.0E-03* 4.4E-83* 
47/13/40 

THYROID 7.0E-03* 4.4E-83* 
47/13/40 

BONE SURF 7.0E-03* 4.4E-03* 
47/13/40 

ST WALL 7.4E-03 4.  4E-03 

SI W A L L  7.OE-03 4.4E-03 
47/13/40 

UI W A L L  7.8E-83 4.4E-03 
47/13/40 

U I  WALL 7.OE-03 4.4E-83 
47/13/40 

W I N D E R  7.0E-03* 4.4E-03* 
471 13 148 

:i;Fi/48 

4a/u/39 

.--, - 
WT 0.86 8.88 

E. t. D. t. 7.1t-03* 4.5E-83* 

Ingestion Inha lation 
U S  .- 

GI ABSORP l.OE*OO, 1. BE40 
9. BE-03 8.5t-03 

34/9/67 
GONADS 

BREAST 

R UARRIII 

M I D  

BONE SUW 

SI WKL 

UI WALL 

W I N D E R  

1.1E-02 

9. BE-03 

1.1E-02 

1. BE-02 

1.OE-02 

1.3E-02 

1.3E-02 

1.4E-02 

7. ego3 
48/13/39 
6.3E-03 
47/13/40 
7.OE-03 
47/13/40 
6.3E-03 
47/13/40 
8.3E-03 
48/13/39 - -  - 
7. BE-03 
48/13/39 
7.8E-83 
48/13/39 
B.9E-83 
48 I13 I39 

- 

rr 8.18 ' 0 . h  - . . . .  . 7.5E-83 

-, 
WT 0.12 0: 24 . . . .  . 2.6t-86 - 

2.82 



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

Ingest ion Inha tat ion 
CUSS - 
GI ABSORP 1.0E+BB 1. BE40 
UNCS 4.  BE42 3.3t-82 

GONADS 

BREAST 

R NARROW 

THYROID 

BONE SW 

SI W U  

&I WALL 

UI WALL 

ReUINDER 

6.2E-82 

4.4E-82 

4 .  BE-82 

4 .  BE-82 

4 .  BE42 

6.2E-82 

6.9E-82 

6.2E-82 

6,6E-82 

43 J12 J46 
3.3E-82 
47 J13 J48 
2.9E-82 
47/13/40 
3.1E-82 
47 J13 /,e 
2.9E-82 
47/13/40 
2.9E-82 
47 J13 J48 
3.4E-82 

3.3E-82 

3.4E-82 
47/13 J48 
3.6E-82 

47 J13 J48 

47 J13 J40 

47 J13 /re 
I T  8.12 8.12 . . . .  . -  3.2t-02 

Inha tat ion 
'% 

Ingestion 
CLASS - 
GI ABSORP 1.BE48 

ST WALL 2.6E-83 2. BE-84 

- 8.BE-86 
97J1 J2 . . . .  . 

2.83 



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

BARIUM 

Ingestion Inha I at ion 
D W Y 

1. BE-01 
U S  
GI ABSORP 1.0E-01 
LUNGS 1.9E-03 

1/6/94 

Ingestion Inha I at ion 
D W Y 

1. BE-01 
U S  
GI ABSORP 1.0E-01 
LUNGS 1.9E-03 

1/6/94 
GONADS 1.6E-04 
ST WALL 4.8E-03 6.7E-04 

961212 
SI WALL 4.4E-03 ST9E-04 

971211 

97/2/1 
&I WALL 4.1E-03 6.5E-04 

LLI WALL 1.0E-03 
E.t .D.t .  9.0t-04 3.3E-04 

Ingest ion Inha I at ion 
D W Y 

1. BE-01 
CUSS 
G I  ARSORP 1.0E-01 
LUNGS 8.5E-03 

1/2/97 
GONADS 2.9E-03 7: ~E-M 

71/9/20 
R YARROW 1.3E-03 

SI WALL 1.1E-02 2. BE-03 

ILI WALL 4.4E-02 7.4E-03 

UI WALL 1.0E-01 1. BE-02 

E.t .D.t .  1.0E-02 2.9t-03 

48/16/44 

871618 

951312 

96/3/1 

Ingestion Inha lotion 

1. BE-01 
cuss 
01 ABSORP 1.0E-01 

_ -  
Inhalation - Ingestion 

_ -  
Ingestion Inhalation 

1. BE-01 

614190 

GI ABSORP 1.0E-01 
LUNGS 9.6t-04 
GI ABSORP 1.0E-01 1. 0i-01 
LUNGS 9.6t-04 

614190 
CONADS 1.9E-03 4: 8E-04 

2.1E-04 BREAST 

6.3E-04 R YARROW 

2.6E-03 BONE SURF 

3.1E-04 ST WALL 

SI WALL 2.3E-03 5.5E-04 

&I WALL 6.2E-03 9.6E-04 

UI WALL 1.1E-02 2. BE-03 

2.8E-04 WINDER 

73/8/19 

39/12/49 

48/14/40 

35/16/49 

63/18/37 

76/7/18 

86/5/10 

91/4/6 

68/11/31 
r'T 0.08 

- . . . .  . 6.7E-04 

Inhalation - Ingestion 

1. BE-01 
cuss 
GI ABSORP 1.0E-01 

:;92:073 - 
R YARROW 2: ik-w 

48/17/43 
3.7E-iM 
90/4/6 
1. BE-03 
96/3/1 

SI WALL 2.2E-03 

&I WALL 1.0E-02 

UI WALL 2.0E-02 3.lE-03 

5.6t-04 
96/3/1 - . . . .  . 

ST WALL 1.3E-04 1.1E-06 

SI WALL 2.9E-05 
97/1/2 

3. at-06 - . . . .  . 

2.84 



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

Ingest ion Inhalation 
CLASS - 
GI ABSORP 1.0E-01 1 .BE41 

UNGS a. 1E-04; 4.8t-03; 
27/13/ie 

38/15/47 

34/15/51 

34/16/51 

GONADS 2.7E-03; 4.1E-83; 

BREAST 1. BE-83; 4.1E-03; 

R YARROW 6.6E-83; 2.4E-82; 

BONE SURF 7.4E-83; 3.6E-82; 

SI WALL 3.0E-03 
UI WALL 6.3E-03 
UI WALL 1.4E-02 6.3E-03 

REMAINDER 5.2E-83 

WT 0.86 

341 16/58 

551 11/34 

34/15/61 

3 2t-03; 6.9E-03; . . . .  . 

Inha I at i on 
l=%m 

CUSS D 
Ingest ion 

W Y 
GI ABSORP 1.0E-01 1.0E-81 

NGS :;g3 
SI WALL 2.0E-03 3.4E-04 

LLI WALL 8.6E-83 1.3E-83 
96/3/1 

LLI WALL l.6E-82 2.4E-83 
96/3/1 
4 4t-84 

91/4/5 

. . . .  . -  

1% 
Ingest ion Inhalation 

CLASS 
GI ABSORP 1.0E-01 1. BE-01 cs 

D 1 Y 

:;&:4 
- 

ST W A L L  2.6E-03 3.4E-84 

SI WALL 2.0E-83 2.7E-04 

&I WALL 1.E-03 2.1E-04 

99/1/e 

98/2/0 
~~ - .  

98/2/0 
LLI W A U  3.7E-04 
E . t . D . t .  3.9t-04 1.6t-04 

lU€b 
Ingest ion Inha tat ion 

CLASS - 
UNGS 

1. BE-01 
6.3t-03 

GONADS 3.7E-03 1.6E-03 

BREAST 1.E-83 

R NARROW 4. BE-03 

BONE SURF 8 .  BE-03 

SI WALL 2.0603 

LLI WALL 2.8E-02 5,6E-03 
85/6/10 

UI WALL 9.6E-02 1. BE-02 

. . . .  a .  4t--83 3.6t-83 

GI ABSORP 1.8E-01 

5/3/92 

56/11/34 

86/14/60 

36/15/50 

34/16/50 

64/9/27 

831413 

14lb 
Ingest ion Inha lation 

CLASS 
GI ABSORP 1.8E-01 1. BE-01 

NGS :;;:9e -04 

ST WALL 1.4E-03 1.4E-84 

SI WALL 7.0E-04 8. SE-05 

&I WALL 8.lE-84 1.E-04 

D W Y 

971211 

971211 

97/2/1 
UI WALL 4.4E-04 
. . . .  . - 7.4E-85 

Inha I at ion 
I42g, 

Ingest ion cuss n I Y I T 
GI ABSORP 1.8E-01 1. BE-01 

(3s . -  
1/9/90 

GONADS 3.7E-05 
ST WALL 7.4E-84 8.lE-86 

SI WALL 4.1E-04 6. BE-05 

&I WALL 3.6E-04 4. BE-05 

841214 

95/3/2 

951312 
WALL 8.E-86 

t . t . D . t .  1.0E-04 3.6E-05 

2.85 



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

LANTHANUM 

.Inha I at i on 
"L 

Ingest ion 

1. BE-03 1.0E-03 
cuss 
GI ABSORP 1.0E-03 
LUNGS 2.0t-04 2.5E-04 

2/8/90 8/13/81 
GONADS 6.2E-06 1.3E-06 

74/13/13 
LIVER 8.9E-06 

38/18/46 
ST WALL 7.0E-04 9.6E-06 

911316 
SI W A L L  4.8E-04 6.7E-06 

921414 
U I  WALL 3.5E-04 6.2E-06 

UI WALL 1.1E-04 
88/6/7 

- . . . .  . 4. bt-06 3. BE-05 

Inha Iat ion 
1% - Ingest ion 

cuss 
GI ABSORP 
LuAlls 

GONADS 

LIVER 

1.0E-03 1. BE-03 1. BE-03 
1.9t-03 2 - 4k-03 _. .- ~- 

2/4/94 0/9/91 

831818 7012119 
6.9E-04 
68/23/27 

8.9E-84 1.9E-04 1.2E-04 

ST WALL 2.8E-03 6; igi4 
86/5/16 

SI WALL 4.8E-03 7.4E-04 6.9E-04 
931413 7411818 

U I  WKL 8.6E-03 1.3E-03 1.0E-03 
96/3/2 7611718 

UI WKL 5.2E-03 8.1E-04 6.3E-04 
96/3/2 7511811 

. . . .  . 6.lt-84 4.5t-04 - 

Inhalation 
1% - Ingestion 

CUSS 
GI ABSORP 1.E-03 1.  BE-03 1. BE-03 
LUNGS 9.6t-05 1.8t-04 

GONADS 1.3E-04 2.4E-06 3.2E-05 

R NARROW 3.7E-06 2.5E-06 

BREAST 8.9E-06 

LIVER 1.3E-04 

BONE SURF 5.9E-06 

4/3/93 1/4/95 

06/6/8 71/14/15 

49/15/36 

42/13/45 

48/28/48 

41/19/40 

73/7/20 

89/5/6 9.2E-06 71/14/15 1.4E-04 

951312 72/13/15 

ST WKL 8.E-06 2.0E-86 

SI WALL 2.4€-04 4.1E-06 5.9E-05 

UI W A L L  5.5E-04 

LLI WALL 7.4E-04 
931413 72/13/15 
1.1E-04 1. BE-04 

. . . .  . 

Inhalation 
WLa - Ingest ion 

Mss 
GI ABSORP 1.0E-03 

cs 
1. BE-03 1.0E-03 
l . l t -02r  1.7b02* 
31/16/63 14/19/67 

32/16/52 25/33/42 

32/16/52 25/33/42 

32/16/52 25/33/42 

GONADS 2.9E-04* 
R UARRLN 2.6E-04s 8.5€-62* 2.2E-02* 

BONE SURF 7.8E-84r 3.7E-01* 9.3E-021 

LIVER 1.6E-03* 7.8E-0h 1.9E-01* 

SI WALL 3.7E-04 
UI WALL 9.3E-04 
UI WALL 2.1E-03 
E.E.D. t. 4.3E-048 7.3E-02s 1.9E-02t 

2.86 



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

Inha I at ion 
5 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-03 1.0E-03 1. 0i-03 

UNGS 2.1E-031 9.3E-01* 3.0E-01~ 
31/16/63 28/27/63 

GONADS 6.6E-03s 6.6E-Blt 1.4E-Blt 
32/16/62 26/33/42 

BREMT 1.6E-Bk 6.9E-Blr 1.6E-01, 
32/16/62 26/32/43 

32/16/62 26/33/42 
R NARROW 2.8E-63r 8.9E-Blt 2.3E-01* 

BONE SW 6.2E-83r 2.3E40* 6.9E-01s 
32/16/62 26/33/42 

LIVER 1.9E-02r 8 .  9 E 4 0 ~  2.2E40r 
32/16/62 26/33/42 

SI WALL 6.3E-03 ~~ ~~ 

UI WAU 1.0E-02 6. 9E-01 2.3E-01 

U I  WALL 1.9E-02 
W I N D E R  4.1E-03 1.7E*00 4.4E-01 

32/16/62 26/33/41 

32/16/62 26/33/42 
WT -0.06 0.18 0.18 . . . .  6 . 9E-03t 1.4E+00* 3.7E-Blr 

Ingest ion Inha I at ion cuss - 
GI ABSORP 1.0E-03 1. BE-03 1. BE-83 

Gs 6.3t-03 I.&-02 

GONADS 4.6E-03 

BREMT 

R YARROW 

LIVER 

SI WALL 1.1E-02 

LLI WALL 3.4E-02 

UI IAU 6.3E-02 

W I N D E R  

6/4/91 1/3/96 
1.3E-03 1.7E-03 
71/9/20 67/14/19 
7.4604 
41/16/44 
1.7E-03 
41/16/43 
1.3E-02 
37/18/46 
2.4E-03 3.6E-03 
79/7/14 67/13/20 
6.9E-83 1.1E-02 
88/6/7 69/12/19 
1.0E-02 2.E-02 
95/3/2 69/12/19 
1.6E-03 
58/17/47 

I T  0.06 
E.t .D. t .  7.7E-03 3.4E-03 4.4E-03 

Ingest ion Inhalation 
CUSS - 

1. BE-03 1. BE-03 
2.4t-03 3.3k-03 

GI ABSORP 1.0E-03 

1/4/95 6/9/91 

44/22/34 

961312 

LIVER 7.6E-04 

ST WALL 3.4E-03 6.2E-04 

SI WAU 6.2E-03 7.6E-04 
971211 

97/2/1 7611817 
1.3E-03 9.6E-04 UI TAU 9.3E-03 

U I  W A L L  6.2E-03 6.1E-04 
971211 

. . . .  . -  6.4E-04 4.6t-04 

Inha I at i on 
14L 

Ingestion 
CLASS - 
01 AeSORP 1.0E-03 1.0E-03 1.6;-03 

2/6/92 &7 
NCS 1.lt-03 -03 

GONADS 2.6E-84 6. 9E-06 
80/13/7 

ST W A L L  8.1E-13 4.4E-14 
941214 

SI !ALL 2.9E-13 4.1E-84 

UI IAU 2.7E63 3.7E-04 
9 ~ 3 1 1  

961312 
UI W A L L  7.0E-04 
. . . .  . -  2.2t-04 1 . -  BE 04 

Inha I at i on 
'%a 

Ingest ion 
Mss - 
GI ABSORP 1.0E-83 1.8E-03 1. BE-03 

NCS ;;::/:: :;z/:: - - 
LIVER 7.6E-06 

ST IAU l.4E-83 1.1E-04 
36/16/40 

SI WALL 3.2E-04 
UI WALL 2.0E-04 

98 / l / l  

UI WALL 3.lE-04 1. BE-04 
69/12/19 . . . .  . 4 4.8t-05 6.6t-06 

2.87 



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

Inha I at ion - Ingest ion 

3. BE-04 3. BE-04 
CUSS 
GI ABSORP 3.0E-84 
LUNGS 3. 0t-02 3.2E-02 

012198 013197 

CERIUM 

KI WALL 4.4E-02 1: 5E-02 1:8E-02 
67/11/22 64/18/18 

U I  WALL 1.0E-01 3.6E-02 4.1E-02 

t t  6.7 -03 .4 -03 
67/11/22 66/18/17 

Inha tat ion - Ingestion 

3. BE-04 3. BE-04 
cuss 
GI ABSORP 3.E-04 
LUNGS 4.lt-03 4.4t-03 

1/6/94 8/7/93 
GONADS 3.0E-03 

ST WALL 2.3E-03 
SI WALL 5.9E-03 

U I  WALL 1.4E-02 

7: 8E-04 8.9E-04 
71!14/16 06/21/13 

1.5E-03 1.7E-03 

3. SE-03 4.1E-03 
71/14/16 06/21/13 

71114116 67l21112 
LLI WALL 1.9E-02 4. 8E-03 6. SE-03 

. . . .  2t-83 1.3E-03 1.4E- 

Inhr lot ion 
1% 

Ingest ion cuss - 
GI ABSORP 3.0E-04 3. BE-04 3. BE-04 

Gs :;:y :;:;9F - - 
SI WALL 2.4E-83 
UI WALL 1.0E-02 3.2E-83 3.7E-03 

LLI WALL 2.lE-02 6.3E-03 7.4E-03 
78/12/18 60/19/16 

~~ ~ 

78/12/18 65/28/15 
E. t .D. t .  2.k-03 1.k-03 1.3E-83 

137b 
Ingest ion Inhr I at ion 

QASS - 
GI ARSORP 3.E-04 3.8E-04 3. BE-04 

-84 ii;Z4 i i h  
CONADS 6.3E-05 

ST WALL 1.lE-04 
SI WALL 2.3E-04 

UI WALL 6.SE-04 

UX WALL 4.8E-04 

1: 2E-06 1: 4E-06 
73/17/18 87/24/9 

4.E-06 4. BE-06 
74/16/10 6812418 
9. BE-06 1.1E-84 
76/15/18 68/24/8 
8.9E-06 1.lE-04 

Inhalation Ingest ion 
U S  
01 ARSORP 3.0E-04 3. BE-04 3. BE-04 
ma 2.3t-02 6.3E-82* 

2/3/95 0/0/100 

Inhalation Ingest ion 
U S  
01 ARSORP 3.0E-04 3. BE-04 3. BE-04 
ma 2.3t-02 6.3E-82* 

2/3/95 0/0/100 
GONADS 9.6E-04* 
R YARROW 

BONE SURF 

LIVER 

S P L W  

SI WALL 1.3E-03 
U I  W A U  3.4E-03 

. .  

3.4E-03* 

1.8E-02* 

2.5E-02* 

1.7E-82* 

26/31/44 

28/37/35 

28/37/35 

28/37/35 

UI WALL 8.9E-03 4.8E-03 
53/11/36 . . . .  1.1E-03* 6.4t-83* 7 . 5 t  -832 

Inhalation 
1 4 b  

Ingestion 
CUSS - 
G I  ABSORP 3.0E-04 3. BE-84 3. BE-04 

4. l t -82 6.3t-02 
0/0/108 0/0/100 

34/46/28 

34/46/21 

LIVER 1.3E-02 

SPLEEN I. BE-62 

U J  WALL 1.1E-02 
U I  ILL 3.2E-02 1.4602 1. 6E-82 

E. E. D. E. 2. 6t-03 7.lt-03 8.5t-03 
60/9/3l 81/17/22 

Inhalation 
1% 

Ingest ion cuss - 
GI ARSORP 3.0E-04 3.0E-04 3.0E-04 

1.3t-02 1.4E-02 
8/2/98 8/3/97 

~- 

- . . . .  . 3.6t-0b 3.9t- 

2.88 

SI WALL 6.2E-03 
U I  WALL 2.1E-02 8.7E-03 7. BE-03 

69/12/19 66/19/15 
U I  WALL 4.4E-02 1.4E-02 . 1 .6E-02 

691 11/20 651 191 16 - . . . .  . 2.8t-03 3.2E-85- 



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

lUG3 
Ingest ion Inhalation 

U S  - 
GI ABSORP 3.8E-84 3.8E-84 3. BE-84 

UNCS 6.7t-81 2.9t+80* 
6/1/99 8/8/108 

R MARROW 1. BE-Blr 
27/36/37 

LIVER 9.3E-Blr 
27/36/37 

SPLEEN 7.8E-Blr 
27/36/37 

LLI W A U  6.1E-82 
LLI I L L  2.4E-01 
t .t .D.E. 2.8t-82 1. Q t - B l *  3. St-Blr 

2.89 



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

PRASEODYMIUM 

Ingest ion Inha Iat ion 

3. BE-84 3. BE-04 
-84 1.Bt-84 

cuss 
GI ABSORP 3.8E-84 
LUNGS 

&1 8/23/77 
ST WALL 9.6E-04 
SI WALL 1.8E-84 
'C.t.D.E. 6.8E-06 2.k-06 2.2t-86 

1% .. 
Ingest ion Inha I at i on 

D W Y 

.. 
Ingest ion Inha I at i on 

D W Y 
GI ABSORP 3.8E-04 3. BE-84 3. BE-84 

2. BE-84 3. BE-84 LUNGS 
8/13/07 9/19/01 

- 
GI ABSORP 3.8E-04 3. BE-84 3. BE-84 

2. BE-84 3. BE-84 LUNGS 
8/13/07 9/19/01 

GONADS 6.6E-86 
ST WALL 7.8E-84 
SI WAU 6.9E-84 
UI WALL 6.2E-04 ur WALL I . ~ E - B ~  - . . . .  . 3.3E-86 3.6t-86 

.. 
Ingestion Inha I at i on 

0 I Y 
3. BE-04 3. BE-04 

cws 
GI ABSORP 3.8E-84 

S j E $  ZZ - 
3. BE-86 
62/29/9 

GONADS 4.lE-04 

R WRROlf 1.lE-04 
ST WALL 1.6E-83 

SI WAU 1.7E-03 

UI W A L L  2.E-83 .- 

1.3E-04 1.6E-84 

1.4E-84 

1.4E-84 1.7E-84 

69/18/23 63/28/19 

64/38/0 

73/19/0 64/38/0 

.. 
Ingestion Inhalation 

3. BE-84 3.8E-84 
U S  
GI ABSORP 3.8E-84 
mGS 1.3t-04 1.4E-04 

8/4/96 817193 
SI WALL 9.2E-86 

U I  WALL 3.7E-84 

- I  , 
2.BE-05 

9.2E-86 1.lE-04 
67/21/12 

72/13/15 67/21/12 
UI WALL 6.9E-84 1.5E-04 1.8E-04 

E.t .D.t .  6.3t-86 3. I t -05 3.6E-05 
72/13/15 67/21/12 

.. 
Ingestion Inha I at ion 

3. BE-84 3. BE-84 
1.1E-02 1.1t-e2 
8/4/96 8/7/93 

Mss 
GI ABSORP 3.8E-84 

.. 
Ingestion Inha I at ion 

3. BE-84 3. BE-84 
1.1E-02 1.1t-e2 
8/4/96 8/7/93 

Mss 
GI ABSORP 3.8E-84 

SI WALL 7.4E-83 
UI WAU 2.9E-02 

LLI WALL 4 .E-82 

7.4E-03 8.9E-03 

1.2E-82 1.4E-02 

2 . k - 0 3  2 . k -  

72/13/16 67/21/12 

- . . . .  . 

1% 
Inhalation Ingestion 

3. BE-84 3. BE-84 
Mss 

Inhalation Ingestion 

3. BE-84 3. BE-84 
Mss 

UI WAU 1.9E-82 
LLI WALL 6.6E-82 2.3E-82 2.5E-82 

'C.t .D.t .  4.5t-03 6.2t-03 7.3E-83 
63/18/27 63/17/28 

Lu VALL 6.7E-84 

WT 0.86 
9.lt-06 l.2t-84 Inha I at i on 

RBUINDER 3. BE-84 '4% 
- Ingestion 

3. BE-04 3. #E-84 
-8 -84 

Mss 
GI ABSORP 3.8E-04 

. . . .  . 

:;;:/a:. :;El77 
Inha Iat ion ST V A U  1 .5683 

=R 

3.9t-06 4.2t-06 
.- SI V U  3.6E-84 

3. BE-84 3 .8684 E . t .D . t .  1.lt-04 

Ingestion 
Mss 
GI ABSORP 3.8E--84 

GONADS 6.7E-86 
UVW 

ST WALL 2.4E-84 
SI WALL 4.1E-84 

UI WALL 7.E-04 

4.6E-06 
38/38/32 

7411719 
4.8E-86 

8.6E-06 1. BE44 
7411719 6612717 

UI V U  4.4E-84 6.2E-06 6.7E-86 
74/16/10 67/26/7 
4.2t-86 4 . k - K  - . . . .  . 

2.90 



50- Year Committed Dose Equ i Val ent Factors-- rem/pCi Intake (Continued) 

Inha iati on 
149r 

Ingest ion 
CLASS - 

2 GI ABSORP 3.8E-84 3.8E-84 3.E-04 
UNGS 3.2E-83 3.4583 

8/8/82 8/13/87 
ST WALL 2.6E-83 
SI WALL 4.4E-83 7.4E-04 

67/26/7 
UI WALL 1.8E-82 1.4E-03 1.8E-03 

LLI W A L l  8.1E-03 1.1E-83 1.4E-03 
raluls 6712617 

. . . .  6E-03 

14’pr 
Ingest ion Inha Iat  ion 

CLASS v 
GI ABSORP 3.0E-04 3. #E-04 3. 8E-84 

ST WALL 9.3E-84 
SI WALL 1.8E-86 
. . . .  7E-06 2.St-86 2.7E-Bb 

2.91 

1 

i 
! 
i 
i 

I 
f 
i 
t 

I 
i 
i 
i 
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F 
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I 
I F 

i 
1 
I 



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

NEODYMIUM 

Inha lat ion 
1% - 

8/13/81 11/21/79 

Ingest ion 

3. BE-84 3. #E-84 
7. et-84 7.8E-84 

CUSS 
GI ABSORP 3.BE-84 

CONADS 1.3E-84 
ST W A L L  2.8E-83 

UI WALL 1.1E-83 
UI WALL 2.lE-84 

SI WALL i . r ~ - 0 3  

- 0.4t-86 9.3t-86 . . . .  . 

Inha Iat ion - Ingestion 
cuss 
GI ABSORP 3.8E-84 3. #E-84 3. BE-04 

GONADS 4.0E-84 
ST IU 4.8E-83 
SI WALL 7.8E-83 

UI WALL 1.6E-82 

1.2E-03 

2. 8 5 8 3  2. SE-83 
erinis 

rstirtei 8rt2r16 - , - ,  
LLI W A U  1.1E-82 i I ig-03 i . 7 ~ - 8 3  

r6/ir/r 8112r16 
. . . .  . 7.0t-84 9.4t-84 - 

Inhalation w Ingestion 
QASS 
GI ABSOU? 3.8E-84 3. BE-84 3. BE-84 

1.2t-83 1.4t-83 

GONADS 9.6E-94 

ST WALL 1.3E-83 

SI WALL 2 . m ~  

&I WALL 6.2E-83 

UI JALL 3.6E-83 

W I N D E R  5.2584 

1/1/92 fl/ll/09 
1.4594 1.lE-94 
12/11/11 66/26/9 
2.6E-84 3. BE-84 
68/16/26 66/23/22 
4.1E-84 4. BE-84 

7.4E-84 9.3E-84 
14/16/10 66/26/8 
6.2E-84 6.3E-84 
76/16/0 61/26/1 

r41181ie aelnsle 

rr 8.86 - . . . .  . 3. et-84 3 .k -84  

1 3 9 ~  
Inhalation - Ingest ion 

3. BE-84 3. BE-04 
1.3t-84 1.4t-04 

CUSS 
GI ABSORP 3.8E-84 
LUNGS 

8/15/86 9/19/01 
GONADS 1.lE-86 
ST WALL 4.4E-04 
SI WALL 2.1E-84 
UI WALL 1.6E-84 
UI W A L L  6.3E-06 - . . . .  . 1.5t-06 1.7t-05 

141M 
Ingest ion Inhalation 

Mss - 
GI ABSORP 3.8E-04 3. BE-84 3.8E-84 

5.2t-Bb 5.6E-05 

GONADS 2.lE-06 
ST W U  1.0E-04 
SI WALL 1.2E-84 

UI WALL 1.6E-94 

9/11/89 8/17/83 

1.1E-86 

1.2E-86 1.5E-86 
6712914 

7611916 6712914 
UI WALL 6.6E-86 
t t  6.9 -06 .2 -06 

147w 
Ingostion Inha Iat ion 

CLASS - - -- 
01 ABSORP 3.8E-84 3. @E-84 3.8E-84 

3.lt-82; 4.1t-82* 
9/1/99 9/1/99 

03/18/21 

64/ie/na 63/17/28 

UI WAU 1.E-82 7 .  @E-83 

LLI WALL 4.8E-82 1.9E-82 2.2E-82 

E.E.D.t. 3.9E-83 5.3E-83* 8.2t-83* 

149M 
Ingestion Inhalation 

CUSS w 
GI ABSORP 3.0E-84 3. BE-04 3. BE-84 

1.lt-83 1.2E-83 
9/9/91 8/14/00 

GONADS 6.9E-86 
ST WALL 1.lE-83 

UI W A L L  2.1E-83 2.9E-84 3.5E-84 

UI WALL 1.9E-83 4.0E-84 5.9E-84 

. . . .  6t-84 1.8t-84 2. 0t-84 

SI WALL i . r ~ - e 3  

78/14/16 68/22/12 

m / i i / i g  es/ig/ie 

2.92 



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

161M 
Ingestion Inha I at ion 

U S  - 
NCS 1.8E-04 1.QE-04 

0/1s/as 0/19/8l 

GI AESORP 3.0E-04 3. BE-04 3. BE-04 

ST WALL 7.4E-84 
Sf WALL 1.6E-04 
&I WALL 1.4E-04 
UI WAU 2.0E-04 6. BE-06 6.3E-06 

i. - i.. > h. 

2.93 



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

PROMETHIUM 

Inhalation 
141h '4% 

Inha lation Ingestion 
3. BE-04 3. BE-04 -cws Ingestion 

CUSS 

cs 
GI ABSORP 3.0E-04 3.0E-04 3.0E-04 GI ABSORP 3.0E-84 - - -a* i$$ i$:$ :;;:/:; ;;&0 
ST WALL 1.0E-03 GONADS 3.0E-04 SI WALL 3.0E-04 R YARROW 2.0E-84* 3.7E-02* 

E.t.D.t. 8.4E-05 2.7t-05 2.9t-05 BONE S U E  7.4E-04* 2.8E-01s 1. BE-01 
lLI WALL 1.1E-04 25/33/42 

25/33/42 7/2/91 

25/33/42 7/2/91 
LIVER 3.5E-84* 1.4E-01s 5.2E-02s 

Inhalation 
'44 

Ingest ion 
3. BE-04 3. BE-04 

CUSS 
GI ABSORP 3.0E-84 
LUNGS 1.7E-02* 5.9t-02* 

5/7/88 8/8/108 
GONADS 1.4E-03s 2.2E-03* 

36/26/39 
3.0E-83* 

R YARROW 3.4E-04, 7.4E-03* 

LIVER 

21 128 I63 

26/32/43 
3.5G82 
28/36/39 

BREAST 

BONE S U E  

SI WALL 1.5E-03 
U I  WALL 2.5E-03 

LLI WALL 6.2E-83 
REYAINDER 

2. BE-02, 
26/36/39 

4.4E-83 
33/27/40 

23/38/47 
7.8E-03 

8.18 
8.3t-03* 7.1t-03* 

WT . . . .  9 . 5t-04* 

Inho lot ion 
1% ' 

v Ingest ion 
Mss GI ABSORP 3.0E-84 3. BE-04 3.  BE-04 

-82* 2.6t-01* 
;;;?I81 8/8/108 

GONADS 8.7E-03* 1.3E-821 

BREAST 

R YARROW 1.4E-83* 3.7E-02S 

33/27/40 

22/28/60 3/1/96 

24/31/46 
BONE SUE 6.2E-02* 

26/33/42 

28/34/48 18/3/81 

31/29/48 

23/31/48 l /0/99 

I. 9E-02t 2.1E-82* 

LIVER 2. 0E-81+ 6.6E-02* 

SI WALL 6.7E-03 
U I  WALL 1.0E-02 2.7E-02 

LLI WALL 1.9E-02 
REMAINDER 5.2E-02 6. BE-02 

0.18 0.08 
4.4E-02* 4.lE-02t 

WT 
E .  t. D. t. 3.9E-03* 

SI WALL 4.4E-04 
UI WALL 1.3E-03 
LLI WALL 3.5E-03 t . t.D. t. 4. 6t-04S 2.3E-02* 2.7E-02, 

Inha lation - 
0. .5t-01* 

Ingest ion 

3. BE-04 3. BE-04 
U S  
GI ABSORP 3.0E-04 

:%;: h V l 0 0  
GONADS 3.3E-03 

BREAST 

R Y A R R m  

BONE SURF 

LIVER 

SI WALL 4.1E-83 
&I WALL 1.8E-02 
IJJ WALL 2.6E-02 
REMAINDER 

. .  
2: 0E-e2 
27/31/42 

24/31/45 

25/33/42 

8.3E-0lr 2.1E-01* 
26/34/41 8/2/98 

3.1E-82 

1.4E-81s 

2.0E-011 
25/33/42 

8.9E-02 
24/32/44 

147h 
Ingestion Inha Iat ion 

Mss v 
3. BE-04 3.0E-84 - -01* 

GI ABSORP 3.0E-04 

El:: E 1 0 8  
R YARROW 

BONE SW 

LIVER 

-, , ~ , .  
3. BE-021 
26/34/40 
3.7E-01* 
28/34/48 
1.0E-0lr 
26/34/40 . .  

U I  WALL 4.1E-03 
LLI WALL 1.2E-82 - 2.5t-02r 3 .4t -02~ . . . .  . 

2.94 
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! 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) i 

Inhalation 
1% 

Ingest ion 
CLASS - 
GI ABSORP 3.8E-84 3.8€-84 3.8l&84 

GONADS 8.1E-83 

R MARROW 

BONE SW 

LIVER 

5.2E-83 
58/17/33 
1.1E-82 
28/32/48 
3.3E-82 
32/42/28 
4.1E-82 
38/39/31 

SI W A L L  9.6E-83 
UI W A L L  2.1E-82 
UI WAU 6.2E-82 2.4E-82 

68/18/32 . . . .  0t-03 1.7E-82 1.6E-02- 

Inha I at ion 
1% 

Ingestion 
aAss v 
GI ABSORP 3.8E-84 3.8E-84 3. BE-84 

4 - - 
UI W A L L  4.4E-82 1.7E-82 1.9E-82 

UI WALL 1.1E-01 4.4E-82 4. BE-82 
86/18/24 03/18/19 

68/18/24 63/18/19 . . . .  SE-83 9.4t-03 1.8t-dT 

l l h  
Ingest ion Inha I at ion 

U S  v 
GI ABSORP 3.8E-84 

UI W A L L  1.9E-02 

LLI WALL 4.lE-82 

8/2/98 8/3/97 

69/11/28 66/19/16 
6.3E-83 7.8E-83 

1. 4E-82 1.6E-82 

. . . .  6E-03 2.6E-83 2. BE- 

1% 
Ingestion Inha Iat ion 

cuss - 
GI ABSORP 3.OE-84 3. BE-84 3. #E-84 

:;E/:: :;:;/E- - - 
GONADS 3.8E-84 
ST WALL 3.2E-83 

UI WALL 5.SE-03 4.1E-84 5.2E-04 
SI WALL 4.1E-83 

75/19/6 6712914 

. . . .  6t-04 2.k-84 2.0t-84 
UI WALL 2.2E-83 

161h 
Ingest ion Inha Iat ion 

CLASS v 
GI ABSORP 3.8E-84 3.K-84 3. BE-84 

:;:;9:" :;;g - - 
GONADS 7.8E-04 
SI WALL 3.7E-03 1.3E-03 

UI WAU 1.4E-82 4.1E-83 4.8E-83 

UI WAU 2.6E-82 7.4E-83 8.9E-03 

t.t.D.E. 2.8t-83 1.4t-03 1.6t-83 

66/20 f 14 

71/12/17 66/28/14 

71/12/17 66/28/14 

2.95 



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

SAMARIUM 

Inhalation 
1% 

Inhalation Ingest ion 
14% 

3. BE-04 CUSS 
GI ABSORP 3.0E-04 

Ingestion 
U S  

LUNGS 
GI ABSORP 3.0E-04 3. BE-04 

4.k-04 w 2  . 8E-0lI l. l t.02I 
25/33/42 
1.4E.031 
25/33/42 
3.7E.021 
25/33/42 

. e  431s 

8/15/85 
BONE Sua 3.5E*00* GONADS ' 4.8E-06 

ST WAU 1.6E-03 
SI WALL 7.8E-04 
UI WALL 3.7E-84 

LIVER 9. 6E-01* 

E.t.D.t. 1.8E-04 4.9t-05 u 

Inhalation - Ingest ion 
CUSS 
GI ABSORP 3.0E-04 3.0E-04 
LUNGS -04 

$::/e2 
ST WALL 1.1E-83 
SI Wa 3.0E-04 
E.E.D.t. 8.4E-06 2. BE-06 

Inhr lrt ion - Ingest ion 
CUSS 
GI ABSORP 3.0E-04 3. BE-04 
LUNGS 

ST WALL 4.lE-03 
SI WALL 3.1E-03 
UI WALL 2.3E-03 
UI WALL 4.8E-04 
f. t .D.t .  6.0t-04 1. QE-04 

1% 
Inhalation - Ingest ion 

CLASS 
GI ABSORP 3.0E-04 3. BE-04 

2.4t-02 
2/3/96 

CONADS 6.9E-041 
R NARROW 

BONE Sua 

LIVER 

SI WALL 9.3E-04 

1.3E-021 
28/34/40 
9. BE-021 
28/36/39 
4.4E-02 
28/36/39 

UI WALL 2.9E-03 
UI WAU 7.8E-03 
E .  t. D. t. 8.6t-04* 1. BE-021 

147% 
Inha lat ion - 

OW 2 . BE-BlI 1 .0t*02* 
26/33/42 

Ingest ion 
Mss 
GI ABSORP 3.0E-04 3. BE-04 

BONE Sua 3.2E.001 1.3E.031 
25133142 

LIVER 8.9E-01, 3.5E.021 
25/33/42 

t . t . D . t .  1.8t-01* 7.1E.011 

Ingestion Inhr I at ion 
Mss 
GI ABSORP 3.0E-04 3. BE-04 

SW 1.3t-031 0 l I  
: 6 k 4 2  

RYAWMI 

LIVER 

4. i ~ - b 2 1  
25/33/42 
1.4E-011 
26133142 . .  

UI WALL 1.3E-03 
UI WAU 3.7E-03 
E .  t.D. t. 3.4t-04* 2.9t-021 

Inhr I at i on 
1% 

Ingestion 
Mss - 
GI ABSORP 3.0E-04 3. BE-04 

7.4t-03 

UI WALL 1.4E-02 4.4E-03 

UI WALL 3.0E-02 9.6E-03 

8/2/96 

69/11/20 

69/11/20 
f . t .D . t .  2.8t-03 1.7t-03 

2.96 
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50- Year Committed Dose Equivalent Factors--rem/fii Intake (Continued) 

Inhalation 
‘sss, 

Ingestion 
U S  v 
GI ABSORP 3.8E-84 3. BE-04 

2. at-04 
8/17/03 

ST WALL 8.SE-04 
SI W A L L  2.SE-04 
. . . .  6t-06 2.4E-06 

Ingest ion Inha lation 
CLASS v 
GI ABSORP 3.8E-84 3.8E-84 

NGS 3.2E-83 

GONADS 2.4E-04 
ST W A L L  9.3E-04 
SI WALL l.9E-03 
&I WALL 5.6E-03 

LLI WALL 7.4E-03 

013 j97 

1.2E-03 

1.9E-03 
78/14/10 

09/12/19 
‘C.E.D.t. 1.0E-83 6.7t-84 

2.97 



50- Year Commi t t ed Dose Equ i va Z ent Factors-- rem/pCi I n t a k e  (Con t inued) 

EUROPIUM 

inha I at ion 
145Eu 

Ingestion 

1. BE-83 
cuss 
GI ABSORP 1.8E-83 
LUNGS 7.4E-83 

213195 
GONADS 4.8E-83 

BREAST 

R YARROW 1. 8E-83* 

LIVER 

SI WALL 5.2E-83 

UI WALL 8.5E-83 

UI WALL 1.5E-82 

REUAINDER 2.8E-03 

2: @E-83 
63/12/25 
8.1E-84* 
26/13/61 
1.3E-83* 
33/22/46 
3.4E-83s 
38/36/34 
2.3E-83 
61/13/20 
3.6E-83 
62/12/26 
6.9E-83 
65/11/24 

- 
WT 8.86 

LE. D. E. 3.2t-e3r 2.6t-03* 

Ingestion Inha 1st ion 

1. BE-83 
DINGS 9.8E-83 

2/3/96 

cuss 
GI ABSORP 1.8E-83 

GONADS 8.lE-83 

BREAST 

R YARROW 

LIVER 

Sl W A L L  

SI WALL 8.9E-83 

UI W A L L  1.4E-82 

LLI WALL 2.sE-82 

W I N D E R  3.4E-83 

3: 2E-83 
04/12/24 
1.2E-83 
28/13/59 
1.6E-03 
36/19/46 
3.7E-83 
31/36/33 
2.1E-83 
38/11/63 
3. E -83  
83/12/26 
6.9E-83 
83/12/26 
9. BE-83 
66/11/23 

~ 

WT 8.86 
E.t.D.t. 5.lt-03 3.8t-83 

147= 
Inha lation - Ingest ion 

CUSS 
GI ABSORP 1.8E-83 1. BE-83 
LUNGS 1.4t-82 

112197 
GONADS 2.1E-83 

R YARROW 

BONE SURF 

LIVER 

SI WALL 2.5E-83 

1: 1E-03 
55/14/31 

29/29/42 

34/44/22 

31/39/38 

1.7E-83 

5.9E-83 

5.2E-83 

UI W A L L  5.5E-83 
UI WALL 1.3E-82 5. SE-83 

E.E.D.t. 1.8t-83 3. et-03 
61/18/29 

1% 
Ingestion Inha I at ion 

cuss 
GI ABSORP 1.8E-83 1. BE-83 
LUNGS 4.4t-82 

314193 
GONADS 8.9E-83 5: 9 E i 3  

48/17/35 
R YARROW 1.8E-83 8.9E-83 

BREAST 5.9E-83 

LIVER 3. BE-82 

SI WALL 8.6E-83 
UI W A L L  1.3E-82 

24/26/68 

18/18/04 

28/36/36 

LLI WALL 2.4E-82 1.3E-82 

W I N D E R  1.3E-82 

ul.r 8.18 
. . . .  . 1.4E-02 

66/12/33 

28/25/56 

2.98 



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

140= 

Ingest ion Inhalation 
CLASS - 
GI ABSORP 1.8E-83 1. 8E-83 

7.4E-83 

GONADS 4.4E-64 
R YARROW 

BONE SURF 

LIVER 

SI WALL 6.6E-84 
U I  WALL 1.3E-83 

1/2/97 

1.4E-83 
27/32/41 
6.3E-83 
29/39/32 
4.8E-83 
29/37/94 

LLI WALL 3.2E-83 1.8E-83 

f . t . D . E .  4.2t-84 1.  et-83 
66/18/36 

lUEU (12H) 
Ingest ion Inhr Iat ion 

CLASS - 
GI ABSORP 1.8E-83 1. BE-83 

2.9E-83 UNCS 

ST WALL 1.3E-83 
SI WALL 2.7E-83 
U I  W A L L  8.9E-83 

LLI W A L L  1.2E-82 

8/6/06 

1.9E-83 
74/14/12 
2.4E-83 
74/14/12 

f . E. D. t. 1.6E-83 0.1E-84 

lUEU wn 
Ingest ion Inha Iat ion 

#ASS - 
GI ABSORP 1.8E-83 1.  BE-83 

1.  SE-83 2. 4E-81 NCS 
18/23/69 

GONADS 7. 0E-03* 7.4E-62* 
26/32/42 

24/32/44 
R NARROW 3.7E-03* 3.0E-81* 

26/33/42 
BONE SURF 4.4E-81s 

26/33/42 
2.4E-Bh 

BREAST 1.6E-83* 1.1E-llr 

KIDNEYS 

LIVER 1.3E-82* 

SI WALL 7.4E-83 
U I  WALL 1.2E-82 

LLI WALL 2.3E-82 
W I N D E R  3.0E-83 

25193 j i 2  
1.6E*88+ 
26/33/42 

26/32/42 
1. BE-01 

3.3E-81 
26/33/42 

WT 8.86 8.12 
6 2E-B3* 2.7E-01t . . . .  . 

Ingest ion Inhalation 
CLASS - 

cs 1. BE-83 
3.7E-03 

GI ABSORP 1.8E-83 

ST WALL 2.2E-83 
SI WALL 4.4E-83 

8/6/94 

7.8E-04 ~- - .  

74/16/11 
2.2E-83 U I  WALL 1.2E-82 
74/16/11 

LLI WALL 1.3E-82 2.3E-83 
74/ 161 11 
7.6t-04 . . . .  . -  

Inhalation 

1.8E-83 
2.lt-01 
11/16/74 

GONADS 4.8E-83 4.8E-82 
26/32/42 

BREAST 6.3E-82 
24/32/44 
2.9E-811 R NARROW 3.4E-03* 
26/33/42 
8.9E-81 
26/33/42 

KIDNEYS 1.4E-81 
26/33/42 
1.3E48 LIVER 1.E-82 
25/33/42 

SI WALL 6.3E-83 
U I  WALL 1.6E-12 
LLI WALL 3.7E-82 

lS2ti, 
Ingestion 

CLASS - 
NGS 

GI ABSORP 1.8E-83 

BONE SW 7.8E-83 

1.9E-81 W I N D E R  
2 6 13 2 14 3 

I T  8.12 
6 0E-83+ 2.2t-81r . . . .  . 

Mss 
Ingest ion Inhalation n m Y 

I . 1 

GI ABSORP 1.0E-83 1. BE-83 
NCS 2.9E-81 

7/18/83 
4.4E-82 
27/32/41 
4.1E-81* 
26/33/42 
1. QE+BB* 
26/33/42 
1.6E48t 
26/33/42 

GONADS 6.2E-83 

R YARROW 4.1E-03* 

BONE suF(F 1.7E-62r 

LIVER 1.4E-82* 

SI WALL 8.1E-83 
UI WALL 2.6E-82 
U I  WALL 6.7E-82 

1.6E-81 W I N D E R  
24/32 f 44 

WT 8.86 
9 1E-83* 2.6t-01s . . . .  . 

;- 
2.99 ! .  

i 



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

Inha I at i on - CUSS 
GI ABSORP 1.0E-03 
LUNGS 4.4E-02 

2/3/96 

Ingest ion 

1. BE-03 

CONAOS 3.BE-04 
R NARROW 

BONE SURF 4.8E-03 

LIVER 1.SE-83 

6.2E-02 
26/33/42 
6.0E-01 
26/34/41 
1.8E-01 
26/34/41 . .  

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

3E-03 3.9t-02 

Inhr  lation v Ingest ion 
U S  

1. BE-03 

GONADS 4.4E-03 
SI WALL 8.9E-03 
UI WALL 3 .2802 1.4E-82 

01/11/28 
LLI W A L L  8.6E-82 3. SE-02 

. . . .  . 1.lt-82 
02/18/28 - 

Inhr I8tion 
1% - Ingest ion 

Mss 
GI ABSORP 1.E-43 1. 86-83 

;;::9? 
- 

COW 4.E-04 
SI WALL 4.lE-03 8.9604 

72/14/14 

74/13/13 

14/13/13 

UI WALL 1.3E-02 3. BE-43 

LLI WALL 1.9E-02 4.4E-03 

. . . .  . - 1. BE43 

Inha lation 
'%I - Ingest ion 

Mss 
GI ABSORP 1.0E-83 1.0&03 

4 
:;:$:s 

ST WALL 2.4E-43 
SI WALL 1 .3643 
UI WALL 6.7E-04 . . . .  Bt-04 8.4t-06 

2.100 



c 
! 

1 

, 
i 

50- Year Corn i t t ed Dose Equ i va 1 en t Factors- - rem/$ i Intake (Con t inued) 

i GADOLINIUM 

“6oa 
Ingest ion Inhr Irtion 

CUSS - 
GI ABSORP 3.8E-84 3. BE-84 3. BE-84 

Gs :;E$ $i$ 
GONADS 4.lE-86 
ST WALL 1.1E-03 1. E-84 

SI WALL 3.6E-04 
94 /1 /6 

- 
U I  WALL 1.7E-84 
E . t . D . t .  1.lt-84 3.2t-86 3.8E-86 

Ingest ion Inhr Irt ion 
CUSS - 
GI ABSORP 3.8E-84 3. BE-84 3. BE-84 

UNGS -8 9.3t-82 
k7:6/& 1/2/97 

GONADS 3.3E-83 9.6E-83 

R YARROW 

BREAST 

BONE SURF 

KIDNEYS 

LIVER 

SI WALL 4.1E-83 
U I  WALL 1.2E-82 

U I  WALL 3.4E-82 

WINDER 

36 /16 /68 
6.2E-82 1.4E-82 
32 /16/62 26 /31 /44 
1.3E-82 
32 /le /62 
2.6E-81 6.2E-82 
32/16/62 31/41 /26 
3.4E-82 
32/16/62 
1 .E-81 4.1E-82 
32/16/62 26/36/36 

38/16/47 
1. 9E-82 

2. BE-82 
62/11 /37 

3. SE-02 
32 /16/62 

rr 8.12 
e . t . D . t .  3.8t-83 3. 8t-82 1.8t-82 

“’Oa 
Ingestion Inha lation 

U S  - 
GI ABSORP 3.8E-84 3. BE-84 3. 8E-84 

Gs - - 
OOWADS 3.4E-83 7. BE-84 1.1E-83 

BREAST 3.6E-84 3.4E-84 

R MARROW 7.4E-84 1.1E-83 6.6E-84 

KIDNEYS 1.3E-83 

LIVER 3.3E-83 9. LIE-84 

BONE S l M  4.1E-83 

SI W A L L  4.4E-83 9.3E-84 1.4E-83 

WALL 6.U-13 1.6E-83 2.7E-83 

LU WALL 1.3E-82 2.E-83 4.E-83 

W I N D E R  1.6E-83 

i;:F6:3 :;:F9? 
62 /6 /12 68/12/28 

41/13/46 31/12/67 

48 /16 /46 48/28 /48 

38 /17/46 

36/17/46 31/32/37 

34/17/49 

79/7/14 07/12/21 

86/5/10 66/12/28 

93/3/4 88/12/28 

1 
1 
1 1.2t-83 1 .4t-83 

WT 8.80 
. t .D. t .  2.6t-83 

% d  i: 
D W Y 1 

1- 
Ingest ion Inha lation 

E U S  
GI ABSORP 3.8E-84 3.8E-84 3.8E-84 

1 3  .3t-81* 6.2E.821 1.3t*82* 
32 J16 /62 26/33 /42 

BONE SURF 4.1E*88* 0.7E*83* 1.7E43s 
32/16/62 26/33/42 

LIVER 7.4E-Ulr 1.2E*03* 3. 0E*02* 
32/16 /62 26/33 /42 

E.t .D.t .  2.1E-81* 3.3t*82* 8.4t*81* 

~ ! 

f 

2.101 



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

149w _ _  
Ingestion Inhalat ion 

3.  BE-84 3. BE-84 
CLASS 
G I  ABSORP 3.8E-84 
LUNGS I.&-83 8.9t-83 

14/8/78 1/1/98 
GONADS 1.9E-83 6. $E-84 8: 1E-84 

BREAST 4.8E-84 

R NARROW 3.2E-83 1.8E-3-83 

BONE SURF I. 6E-82 

66/9/26 61/12/27 

36/16/58 

34/16/68 33/29/38 

32/16/52 
KIDNEYS 

LIVER 

S I  WALL 2.4E-83 
U-I WALL 6.9E-83 

2. i~-.-ias 
33/16/61 

32/16/62 31/38/31 

72/8/20 62/11/27 

8.9E-83 2. BE-03 

1. 6E-83 2. BE-83 

UI WALL 1.4E-82 2.k-03 s .b~ -B t  
98/4/6 64/18/26 

32/16/62 
W I N D E R  1.3E-83 

% d  

Ingestion Inha t a t  ion 

3. BE-84 3.  BE-04 
CUSS 
G I  ABSORP 3.0E-84 
LUNGS 2.9t-82 

1/1/98 
GONADS 7.4E-84 
R YARROW 4.lE-82 I. 8E-82 

BONE SURF 3.4E-81 7. BE42 
32/16/52 26/34/48 

32/18/52 27/36/37 
LIVER 9 3 i - i 2  2.3E-e2 

32/16/52 27/35/38 
S I  WALL 1.2E-83 
U I  WALL 3.7E-83 
UI WALL 1.8E-82 
E . t . D . t .  1.lt-83 2.lt-82 8.4t-83 

159pd - 
Ingest ion Inhalat ion 

3.  8E-84 3.  BE-84 
QASS 
G I  ABSORP 3.8E-84 
mGS 2.8t-83 4.lE-83 

8/2/90 8/4/90 

- 
Ingest ion Inhalat ion 

3.  8E-84 3.  BE-84 
QASS 
G I  ABSORP 3.8E-84 
mGS 2.8t-83 4.lE-83 

8/2/90 8/4/90 
R YAWMI 

KIDNEYS 

LIVER 

. .  
3.iE-84 
42/28/38 
4.8E-84 
41/21/38 
8.5E-84 
48121l39 

D 1 Y 
3.  BE-04 3. BE-84 

1. BE-82 
9/1/99 

4. iE-a4 
Inha 1st ion 

S I  WALL 2.8E-83 
Ingestion 

98/2/8 

9812/8 72/13/15 
LUNGS 

CUSS 
G I  ABSORP 3.8E-84 

1.7E-83 2.7E-83 UI WALL' 1.lE-82 

GONADS 4.4E-84 
R YARROW 1. SE-82 3.6E-83 

BONE SURF 1.3E-81 2.9E-82 
32/16/62 28/36/37 

32/16/62 29/39/32 
LIVER 

SI WALL 7.8E-04 

3. bE-02 8.lE-83 
32/16/62 28/38/34 

UI WALL 2.7E-03 
UI WALL 7.4E-83 3.7E-83 

56/9/36 - . . . .  . 7. Qt-83 4.E-03 

Ingestion Inhalat ion 
CLMS D 1 Y 
G I  ABSORP 3.8E-04 3. BE-84 3. BE-84 

1 2  .4t-81* 3 . 7 b 8 2 ~  9. 6t*81* 
32/18/62 26/33/42 

BONE W 3.8E+08* 4. iE*03* 1.2E43* 
32116162 26/33/42 

LIVER 6.6E-81* 61b€& 2.2E*@2* 
32/16/62 26/33/42 c. t. I). t. 1. S t - B l *  2.4E+821 6. l t + B l *  

UI WALL 1.7E-82 2.6Eb3 4.lE-03 

E.t.D.t. 1.9t-83 6.4t-84 8.9E-04 
98/2/8 72/13/15 

2.102 



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

i 
TERBIUM 

147n 

Ingest ion Inha I at ion 
CUSS - 
GI ABSORP 3.8E-84 3. BE-84 

UNGS 1.1E-83 
8/11/89 

GONADS 3.4E-84 6.3E-86 

ST WALL 2.2E-83 
SI WALL 2.2E-83 
UI WALL 2.3E-83 2.3E-14 

67/14/19 

71118114 , --. -.  . -  

UI W A L L  1.1E-83 . . . .  6E-84 1.6E-84 

Inhalation 
14% 

Ingest ion 
cuss v 
GI ABSORP 3.8E-84 3. BE-84 

GS 6.6t-82 

GONADS 6.3E-84 
ST WALL 1.9-3 
SI WALL 3.1E-83 
UI WALL 6.2E-83 

6/9/91 

UI WALL 3.lE-83 
T.t.D.E. 9.6t-84 6 .k -03  

1% .- 
Ingest ion Inha I a t  ion 

U S  - 
GI ABSORP 3.8E-84 3. #E-84 

UNGS 1.7t-83 

GONADS 4. BE44 
ST IALL 2.6E-83 
SI WALL 3.6E-83 
UI WALL 6.6E-83 

8/18/90 

4.8E-84 

1Sln 
Ingest ion Inhalation 

CUSS - 
GI ABSORP 3.8E-84 3. 8E-84 

1.8E-83 

GONADS 1.6E-83 3.7E-84 

R YARROW 3.7E-64 2.1E-84 

1/4/95 

71/14/15 

42/22/36 
ST W A L L  1.E-83 
SI WALL 2.7E-83 6.7E-84 

&I WALL 6.6E-83 1.4E-83 

UI WALL 7.8E-83 1.7E-83 

. . . .  . - 6.6t-04 

71/14/16 

72/13/15 

72/13/16 

Inhalation 
’ 4 b  

Ingest ion 
U S  - 
GI ABSORP 3.8E-04 3. BE-84 

s2;$9? 
- 

GONADS 6.9E-M 3. BE-14 

RMARRW 3.1E-84 

BONE SURF 1.6E-83 

SI W A L L  1.4E-03 4.8E-84 

UI W A L L  3.7E-83 1.3E-83 

UI WALL 7.8E-83 2.6E-83 

. . . .  . - 7.8E-84 

67/12/21 

37/28/36 

33/42/26 

67/12/21 

68/11/21 

68/11/21 

76/18/7 

t.t.D.E. 9.7t-84 2.3t-84 
UI WALL 2.6E-83 

2.103 



!&Year Committed Dose Equivalent Factors--rem/&i I n t a k e  (Continued) 

1% 
Ingestion Inhalation 

3. BE-84 
CUSS 
GI ABSORP 3.8E-84 

:;:79F 
- 

GONADS 3.7E-83 1. BE-83 
78/13/17 

BREAST 

R NARROW 7.0E-84 

LIVER 

ST W A L L  1.9E-83 

S I  WALL 6.2E-83 

UI WAU. 9.0E-03 

2.0E-04 

4.1E-84 
43/18/39 
6.9E-84 
31/28/43 
7.8E-84 
58/12/38 
1.4E-83 
78/13/17 
2.6E-83 
78/13/17 

36/12/63 

LLI WALL 1.2E-82 3. iE-a3 
71/13/16 

REMAINOW 1.7E-83 
I T  8.80 

. . . .  BE-83 1.2E-83 

.- 

Inha lit ion v Ingest ion 

3. BE-84 
Mss 
G I  ABSORP 3.8E-84 

GONADS 7.4E-84 

RYARROl  

S I  W A L L  1.1E-83 
UI WALL 2.9E-03 

2; 0E-84 
66/11/24 
3.1E-04 
38/27/36 

1.1E-83 
66/11/24 

UI WALL 0.7E-83 2. BE-83 

- 0.7t-84 
06/19/24 

. . . .  . 

- Inha lit ion - Ingestion 
CUSS 
G I  ABSORP 3.8E-84 3. BE-84 
LUNGS 2.6t-83 

1/2/97 
GONADS 7.4E-84 

R YARROW 

LIVER 

S I  W A L L  8.5E-04 
UI W A L L  2.E-03 

3.7E-84 
68/11/29 
3.8E-04 
34/26/41 
6.2E-04 
29/36/38 

01 /11/28 
1.8E-83 

Ingest ion Inha I at i on 

3. BE-84 
cuss 
G I  ABSORP 3.8E-84 

E 9 ?  
- 

CONADS 2.1E-84 

ST WALL 3.0E-84 
S I  N A U  7.8E-84 

9: 6E-86 
63/12/26 

1.7E-84 
07/13/28 

UI V U  1.6E-83 3.5E-04 
001 131 19 

06/11/21 
UI N A U  1.9E-83 6. SE-84 

t . t . D . t .  3.2E-84 1.9t-04 

.- 

Ingest ion Inha I at ion 

3. BE-84 
1.2t-82 
1/2/97 

Mss 
G I  ABSORP 3.8E-84 

CONADS 6.9E-83 2.6E-03 
03/12/25 

R MARROW 1. BE-83 
38/23/41 
2.6E-83 
29/33/38 

uvw 
S I  TAU. 7.4E-83 3.  BE-83 

02/12/26 
UI W A L L  1.6E-82 5.9E-83 

64/11/26 
UI TAU 2.9E-82 1.1E-82 

65/11/24 
t . t . D . t .  4.6t-03 3 .0683 

Inhalation 
1% 

Ingest ion 
QASS 
G I  ABSORP 3.8E-84 3. #E-84 

4.4E-83 
2/3/96 

R YARROW 

BONE W 4.1E-84* 

LIVER 

1. 0E-82* 

1. 0E-81* 
25/33/42 
2. 0E-82* 
26/33/42 A 

26/33/42 

. .  
UI WALL 3.7E-04 
UI WALL 1.1E-83 
t . t . 0 . t .  1.Bt-04* 9. Bt-03* 

LLI WALL 6.5E-83 2.3E-03 

0 .k-84  
06/18/26 - . . . .  . 

2.104 
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50- Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Ingest ion Inha 1st ion 
CUSS - 
GI ABSORP 3.8E-84 3. BE-84 

UNCS 1.8t-81 

GONADS 3.4E-83 

BREAST 

R NARROW 1.8E-83; 

BONE SURF 6.9E-83; 

KIDNEYS 

LIVER 

SI WALL 4.4E-83 
UI WALL 1.2E-82 

12/18/72 
6.2E-82 
28/32/42 
8.7E-82 
24/32/44 
4.4E-81; 
26/33/42 
2.3E48; 
26/33/42 

26/33/42 
1. BE40; 
26/33/42 

1. 2E-81; 

LLI WALL 3.8E-82 
REMAINDER 1.8E-81 

24/33/43 
'IT 8.12 

t.t.D.t. 4.0E-835 2. SE-81; 

.- 

Ingest ion Inhalation 
CUSS - 
GI ABSORP 3.8E-84 3. BE-84 

NGS 1.lt-81 
1/1/90 

29/38/36 

31/48/29 

28/38/34 

GONADS 4.4E-83 
R MARROW 1.8E-82 

BONE SUff 9.3E-82 

LIVER 3.4E-82 

SI WALL 7.8E-83 
UI WML 2.2E-82 
LLI W A L L  6.QE-02 2. BE-02 

68/18/34 
2.2t-82 . . . . .  - 

Ingestion Inha tat ion 
CUSS - 
GI ABSORP 3.8E-84 3. BE-84 

1.8E-02 

BONE SURF 

UI W U  1.2E-82 

LLI WALL 3.2E-82 

e/1/9e 
7.8E-83 
4816317 
4. BE-83 
86/18/26 
1.3E-82 
65/18/26 

. . . .  8t-83 3.1E-83 

2.105 



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

DYSPROSIUM 

1% 
Inha I at ion - Ingestion 

3. BE-04 
cuss 
GI ABSORP 3.0E-04 

GONAD5 8.7E-04 

R MARROW 1.7E-04 

ST WALL 4.8E-04 
SI WALL 1.lE-03 

a 1  WALL 2.1E-03 

UI WALL 2.2E-03 

1.4E-04 

8. SE-06 
71/14/15 

41/22/37 

2.4E-04 

4.4E-04 

6.2E-04 
78/13/17 

72/14/14 

71/14/16 

REMAINDER 3.3E-04 
WT 0.08 

E.t.D.E. 5.6E-04 2. 0t-84 

Inha I at ion 
'*b 

Ingest ion 

3. BE-04 
CUSS 
GI ABSORP 3.0E-04 
LUNGS i;$9? - 
GONADS 3.8E-04 6.9E-06 

BREAST 1.9E-06 

R MARROW 9.2E-06 3.3E-06 

ST WALL 2.8E-04 8.3E-06 

SI WALL 8.3E-04 1.1E-04 

&I W A L L  1.E-03 1.7E-84 

73/18/11 

31/13/58 

41/18/41 

58/14/38 

74/15/11 

UI WALL 7.4E-04 1.3E-84 
74/15/11 

761 161 10 
REMINDER 1.7E-04 

WT 0.08 
E.t.D.t. 2.7t-04 7. 8t-06 

159, 
-a Ingestion Inha I at ion 

3.0E-84 
8.9t-83 

cuss 
GI ABSORP 3.0E-04 

1/1/98 
GONADS 3.7E-84 
R MARROW 

BONE SUW 

3. BE-03; 

1.9E-02* 
28/38/34 

27/34/39 

2. i~-032 
LIVER 25/33/42 
SI WALL 4.8E-04 
&I WALL 1.3E-83 
UI WALL 3.3E-03 . . . .  0t-04 2.lt-03* 

Inhalation 
la& 

Ingestion cuss 
G I  ABSORP 3.0E-04 3.0E-84 

ST WALL 1.5E-03 
SI WALL 1.7E-03 
UI WALL 2.lE-03 
UI WALL 7.8E-84 - . . . .  . 1. I t -04  

l% Inha Iat ion - Ingestion 
cuss 
GI ABSORP 3.0E-04 3. BE-04 :;:x:: - 
UI WALL 2.2E-02 1.1E-02 

63/9/28 
UI W A U  8.1E-02 3.  BE-02 

66/18/25 
. . . .  2E-03 6.9t-83 

2.106 



50- Year Commi t ted Dose Equ i va 1 ent Factors--rem/pCi I n t a k e  (Con t inued) 

HOLM1 UM 

Ingest ion Inha I at ion 
a A S S  w 
GI ABSORP 3.0E-64 3. BE-04 mGS -04 

CONADS 7.4E-06 1.2E-06 

ST WALL 6.7E-04 
SI WALL 4.4E-04 
UI WALL 3.7E-04 
UI WALL 2.2E-04 

:;;:/a 
76/15/16 

. . . .  2E-04 3.2t-06 

Ingest ion Inhalation 
Mss - 
GI ABSORP 3.0E-04 3. IE-04 

NGS 2. at-06 

CONADS 1.3E-06 

PANCREAS 1.9E-06 
ST WALL 1.4E-04 
SI WAU 4.1E-06 
UJ WALL 4.1E-06 

1/17/83 
1.7E-00 
71/16/13 

U I  WALL 2.3E-06 
. . . .  9E-06 3.7E-06 

Inhalation 
'601b 

Ingestion 
Mss v 
GI ABSORP 3.0E-04 3. #E-04 

:;;:/E - 
GONADS 1.3E-06 
PANCREAS 2.7E-06 
ST WALL 1.BE-04 
SI WALL 7.8E-16 
UI W A L L  ).BE-06 
t.t.D.E. 2.3E-06 4.9t-06 

IllHo 
Ingest ion Inha I at ion 

Mss - 
GI ABSORP 3.0E-04 3. IE-04 

8.9E-06 

GONADS 2.3E-06 
ST WALL 1.6E-04 
SI WALL 2.0E-04 
UI WALL 2.6E-84 

8/11/89 

1. BE-06 
76/1Q/6 

'6% 
Ingest ion Inhalation 

cuss w 
GI ABSORP 3.0E-04 3. BE-04 

1.6E-04 
8/13/87 

WNADS 6.6E-16 
PANCREAS 8.3E-06 
ST WALL 4.4E-M 
SI IAU 3.7E-04 
UI WALL 3.2E-04 
UI WALL 7.4E-06 
. . . .  9. BE-06 1.9E-06 

..- 

Ingest ion Inha tat ion 
QASS - 
GI ABSORP 3.1E-04 3.0E-04 

1.7E-06 
6/19/61 

ST W A L L  9.2E-16 
SI !ALL 1.9E-06 

Inha Iat ion 
'5 

Ingest ion 
cuss - 
GI A B O R P  3.0E-04 3.0E-04 

1.4t-04 
8/14/86 

ST WALL 3.7E--114 
SI WAU 2.6E-04 
ULI WALL 1.6E-04 
. . . .  9t-05 1.7E-06 

Inha lat ion 
1% 

Ingest ion 
Mss - 
QI ABSORP 3.0E-04 3. BE-04 

ST WALL 2.7E-04 
SI W A L L  l.lE-B4 

8/17/83 

&I W A L L  3.3E-06 
E.E.D.t. 2.4t-06 8. Bt-06 

. .  UI WALL 8.QE-06 
t . t .D.E.  4.7E-06 1.2E-06 

2.107 



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

Ingest ion Inha lat ion 
CLASS - 
GI ABSORP 3.8E-04 3. BE-84 

GONADS 7.8E-03 

BREAST 

R UARROW 3.0E-03* 

BONE SURF 8.6E-83* 

LIVER 7.4E-83* 

PANCREAS 1.1E-02* 

SI VALL 8.9E-83 
&I WALL 1.9E-02 
U I  WALL 4.1E-02 
REMINDER 

1.lE-81 
28/32/42 
1. BE-01 
24/32/44 
5. 9E-01t 
25/33/42 
3.3E*0@* 
25/33/42 
2.8E*00* 
25/33/42 
4.1E*00+ 
26/33/42 

5. BE01 
26133142 

UT '0.06 
. . . .  7 . 8t-03t 7.2t-01t 

..- 

Inhr I ation - Ingestion 
Mss ~~ ~~ 

GI ABSORP 3.0584 3. BE-84 

SI WALL 6.7E-83 
UI WALL 2.9202 

. .  

8.1E-03 
71/12/17 

LLI V U  S.6E-02 1.6E-an 
71/12/17 
2.8t-83 . . . .  St-83 

Inhr lation 
'%A 

Ingest ion 
CLASS - 
GI AESORP 3.0E-04 3. @E-84 
LUNGS 8.3t-84 

0/18/Qa 
GONADS 1.2E-04 
ST WALL 9.3E-04 
SI WALL 1.3E-03 
UI W A L L  1.8E-03 1.8504 

76/18/6 
LLI W A U  8.lE-04 
f . t . D . t .  3.2t-84 8.5t-US 

2.108 



50-Year Committed Dose Equivalent Factors- 

ERB I UM 

,rem/pCi Intake (Continued) 

lllh 
Ingestion Inha I at ion 

CLASS - 
LUNGS 3.7E-84 
GI ABSORP 3.8E-84 3. BE-84 

1/9/98 
C O N m  3.8E-84 3.3E-86 

R NARROW 8.5E-85 
ST WALL 6.9E-84 8.6E-86 

SI WALL 1.8E-03 1.1E-04 

U I  WALL 1.6E-83 1.7E-84 

UI WALL 7.4E-84 7. BE-86 

RWINDER 1.9E-84 

78/21/0 

68/17/23 

73/19/8 

74/18/8 

74/28/6 

. . . .  3E-64 7.9t-85 
WT 8.86 

Inha I at ion 
1% 

Ingest ion 
CLASS - 
G I  ABSORP 3.8E-84 3. BE-84 

1.8t-04 

GONADS 7. BE-86 

R MARROW 3.1E-86 

8/6/94 

73/16/13 
1.4E-86 

1.3E-06 
44/22/34 

74/16/11 

74/15/11 

74/15/11 

ST WALL 7.4E-86 
SI WALL 1.7E-84 3.4E-BS 

UI WAU. 3.7E-84 7. BE-OS 

UI WALL 3.SE-84 6.7E-86 

E . t . D . t .  7.9t-05 2.7E-05 

l7lh 
Ingestion Inha I at ion 

CLASS - 
GI ABSORP 3.8E-84 3. BE-84 
UNCS 2.6t-83* 

8/7/93 
GONADS 3.4E-040 
ST WALL 1.9E-83 
SI WALL 3.6E-83 6.5E-84 

U I  WALL 8.9E-03 1.4E-83 
74/16/18 

U 1  WALL 8.lE-S3 
74/16/18 
1.3E-83 - _ _  _ _  
76/10/9 

E.E.D.t. 1.4t-839 6. 8t-84* 

CLASS 
Inha lation - '% 

Ingest ion 

GI ABSORP 3.8E-84 3. 8E-84 
1.7t-82 UNCS 

GONADS 1.9E-83 
&I VALL 1.4E-82 

UI WALL 4.1E-62 

9/1/99 

6.3E-83 
03/18/27 
1. BE-02 
85/18/25 . . . .  7E-03 3.6E-83 

Ingest ion Inhalation 
CLASS - 
GI ABSORP 3.8E-84 3. BE-84 
LUNGS 1.8t-82 

0/1/99 
BONE SURF 6.7E-83 

UI WALL 6.3E-03 2. SE-83 

UI WALL 1.7E-82 7. BE-83 

t .E .D. t .  1.4t-83 2. BE-83 

39/53/8 

04/18/28 

64/18/26 

2.109 



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

THULI Ut4 

M ACC 
Ingest ion 

.- 
Inhalation - 
a/10/02 

GONADS 2.3E-86 
ST WALL 7.4E-84 
SI WALL 2.3E-84 
UI WALL 1.8E-84 
t . t . D . t .  7.BE-86 1. 8t-06 

'9. 
Ingest ion Inha I at i on 

3. BE-84 
1.1E-83 
117192 

CLASS 
GI ABSORP 3.8E-84 

CONAM 1.3E-83 2: 3E-84 
71/18/11 

48/22/38 

66/16/29 

73/18/11 

73/16/11 

74/16/18 

R W O W  3.1E-84 1.3E-84 

ST WALL 1.3E-83 3. BE-84 

SI WALL 2.8E-83 4.8E-84 

U I  WALL 6.2E-83 8. SE-84 

UI WALL 3.7E-83 6.3E-84 

W I N D E R  7.8E-84 

E.E.D.t. 1.2t-83 3. 5t-84 
'IT 8.80 

.- 
Ingastion Inhr I at ion 

3. BE-84 
cuss 
GI ABSORP 3.8E-84 

- LUNGS 1.3t-02 
8/1/99 

GONADS 7.8E-84 
BONE Sua 

&I W A L L  8.6E-83 

7.8E-83 
39/62/9 
3.5E-83 
84118126 

Lu WALL 2.3E-82 9. iE-03 
04/18/20 
2.6t-83 - . . . .  . 

.- 
Inhalation - 

e ia i iae  

Ingestion 

3. BE-84 
1.4E-81 

CUSS 
GI ABSORP 3.8E-84 

R NARROW 3: i ~ - a 2  
29/39/32 

UI WALL 2.lE-82 
U I  WALL 8.3E-82 3.8E-82 

65/9/38 
. . . .  . 2.3t-82 - 

Inhalation 
1nT. 

Ingestion 
CLASS 
GI ABSORP 3.8E-04 3. BE-04 

R YARROW 

BONE S W  

1: 4E-B2* 
28/34/48 
1.7E-81 
26/34/48 . .  

UI WALL 1.6E-03 

1% 
Ingrst ion Inhalation 

3.8E-84 
cuss 
GI ABSORP 3.8E-84 :;;:9r - 
UI WALL 2.9E-82 1: @E-82 

68/11/21 
WALL 7.8E-82 2. i 5 0 2  

88/11/21 
. . . .  et-83 4.3t-83 

Inhalation - Ingestion 
cuss 
GI ABSORP 3.8504 3.8E-84 

:;:;9: 
- 

GONADS 3.8E-84 
ST WALL 1.5E-83 
SI WALL 2.9E-83 4.8E-04 

UI WALL 7 .4503 1.2E-83 
74/16/18 

76/16/18 

75/16/18 
UI WALL 7.8E-83 1.2583 

- 4.3E-84 . . . .  . 

2.110 
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SO-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) I 

I 

i 
Inha lot ion 

"5. 
Ingestion - u s  - 

GI ABSORP 3.BE-84 3. BE-84 

:;::E - 
ST VALL 7.4E-84 
SI WALL 1.8E-04 . . . .  4E-05 2.  BE-85 

1 
I 

E 

1 f 

2.111 



50- Year Commi t ted Dose Equ i vu 1 ent  Factors--rem/@ I n t a k e  (Con t inued) 

YTTERBIUM 

162yb 
Ingest ion Inha I at ion 

CUSS - 
GI ABSORP 3.0E-04 3.  BE-04 3. BE-04 

1.4t-04 1.5t-04 
0/15/85 8/22/78 

GONADS 3.1E-05 
ST WAU 5.2E-04 
SI WAU 3.lE-04 
UI WALL 1.6E-04 
RWINDER 5.2E-05 

0.06 
t . t . D . t .  7.0t-05 1.7t-06 1.8t-06 

I T  

Ingestion Inha I at ion 
CUSS - 
GI ABSORP 3.OE-04 3. BE-04 3. BE-04 
ma 7.4t-03 7.8t-03 

111 198 8/2/98 

66/11/23 64/17/19 

41/21/38 41/12/47 

65/18/26 62/17/21 

68/18/24 03/17/20 

GONADS 4.4E-03 1.9E-03 2.1E-03 

R NARRm 9.6E-04 7.8E-04 

SI WALL 4.8E-03 2.3E-03 2. BE-03 

UI WAU 1.2E-02 6.2E-03 6.9E-03 

LLI WALL 2.7E-02 1. BE-02 1.2E-02 

E.t .D.t .  3.8t-03 2.6t-03 2.8t-03 
68/11/21 85/18/17 

-- 
Ingest ion Inha 1st ion 

cuss w 
GI ABSORP 3.0E-04 3. BE-04 3. BE-04 

4.8t-06 5.2E-86 

GONADS 4.8E-06 
ST WALL 1.6E-04 
SI WALL 4.1E-06 
UI WAU 2.7E-05 
LLI WAU 3.3E-05 

0/12/86 0/16/85 

1.2E-OS 1.4E-06 
64/18/26 63/17/20 

E . t . D . t .  1.7t-05 6 .k -06  7.0E-06 

Inhalation 
1% 

Ingestion 
CLASS w 
GI ABSORP 3.0E-04 3.0E-04 3.0E-04 
UNCS 3.4t-02 5.2t-02 

0/0/100 0/0/100 
GUNADS 1.8E-03 
R UARROT 

BONE SUR 

SI WALL 3.0E-03 
U I  WAU 1.OE-02 
U I  WALL 2.6E-02 

, .  . .  
3.7E-03 

2.76-02 
38/36/34 

34/45/21 

1.2E-02 1.3E-02 ~~~ ~~ 

88/9/31 61/17/22 
. . . .  8t-03 8.lt-03 7.0t-03 

Inha I at ion 
'% 

Ingest ion 
CUSS - 
GI ABSORP 3.OE-04 3 .BE44 3.  BE-04 - -03 

:;;79:3 :;:foe 
BONE SUR 2.9E-03 

41/55/4 
UI WALL 7.4E-03 2.7E-03 3.lE-03 

87/18/23 64/18/18 
UI WALL 1.98-02 7.BE-03 8.1E-03 

87/18/23 04/18/18 
. . . .  8t-03 1.5t-03 1.5t-03 

1% 
Ingest ion Inha I at i on cuss - 

GI ABSORP 3.0E-04 3. BE-04 3. BE-04 
8.5t-04 9.3t-04 

S f  T A U  1.4E-83 
SI WALL 1.4E-03 
UI WAU 1.6E-03 

0/10/90 8/16/84 

UI WALL 7.4E-04 . . . .  lt-04 1.0t-04 1.lt-04 

Inha tat ion 
1% 

Ingestion 
cuss v 
GI ABSORP 3.OE-04 3. BE-04 3. BE-04 

:;::I:: ;;;:I:; 
- - 

ST TALL 1.8E-03 
SI TALL 2.3E-03 
UI WALL 2.OE-03 
UI WALL 4.4E-04 
. . . .  9t-04 1.2E-04 1.4E-04 

2.112 



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

LETETIUM 

1% 

CLASS 

- 
Ingestion Inha Iat ion v 

GI ABSORP 3.0E-04 3. BE-84 3. BE-84 
3.7E-83 4.4t-83 

2.3E-03 

6.6E-84 

GONADS 

R NARROW 

BONE SURF 

ST WALL 1.1E-83 
SI WALL 3.2E-83 

UI WALL 6.3E-83 

LLI WALL 1.8E-82 

REYAINDER 1.1E-83 

1/2/97 8/2/98 
7.4E-04 8. SE-84 
68/12/20 65/19/16 
6.2E-04 

2.0E-83 
ww= 
35/45/20 

1. 8E-63 1.2E-63 

2 .BE-83 2.4E-83 
68/12/20 66/19/16 
3.3E-83 3.7E-83 

68/12/20 64/19/17 

69/11/20 66/19/16 

WT 8.86 
t .t. D. E. 2.0E-03 1.l t-03 1.2t-83 

Inha tat ion 
1% 

Ingest ion 
CLASS - 
GI ABSORP 3.8E-84 3 .#E-84 3. 8E-84 

UNCS 6.6t-83 6.9E-83 

GONADS 6. SE-03 

BREAST 

R W R R M  1.2E-83 

ST W A L L  

SI W A L L  7.E-03 

UI W A L L  1.4E-82 

UI WALL 2.2E-02 

RENAINDW 2. 5E-83 

1/3/98 1/4/96 
1.9E-1-83 2.2E-03 
67/12/21 63/19/18 
6. SE-04 6. SE-04 
33/11/58 32/11/67 
8.9E-84 7.4E-04 
41/28/39 41/13/48 
1.2E-83 1.3E-83 
46/9/46 44/14/42 
2.4€-03 2.E-83 

4.4E-83 6.2fi-83 
68/11/21 63/19/10 
7.4E-03 6. SE-83 
09/11/20 65/19/16 

88/12/22 04/18/10 

WT 8.86 
E . t . D . t .  4.3E-03 2.3t-03 2.6t-03 

Inhalation 
'%I 

Ingestion 
Mss - 
GI ABSORP 3.8E-84 3. 8E-84 3. BE-04 

1.l t-02 1.3E-02 

GONADS 2.7E-83 

RYMWm 

BONE S W  

SI W A L L  3.6E-83 
UI WALL 8.9E-83 

U I  W A L L  2.8E-62 

8/1/99 8/1/99 
1.2E-83 1.3E-03 
62/12/26 61/17/22 
1.2E-83 
36/38/35 
6.2E-83 
36/68/12 

3.6E-83 4.1E-83 

8.lE-83 6. BE-83 
03/18/27 62/17/21 

66/18/25 63/17/20 
. . . .  2.6E-83 2.6E-83 2.6E-03 

Inha lation 
1% 

Ingestion 
Mss - 
GI ABSORP 3.0E-64 3. BE-84 3. BE-84 

1.0E-82 1.7E-02 

GONADS 6.3E-03 2.7E-83 2.9E-83 

RYARRM 2. BE-83 

SI W A L L  7.8E-83 3.3E-83 3.6E-03 

UI W A L L  1.6E-82 6.7E-83 7.4E-03 

UI W A L L  3.3E-82 1.3E-82 1. SE-02 

. . . .  BE-83 4.2t-03 4.4E-03 

1/1/90 8/1/99 

62/12/26 61/17/22 

36/28/39 

62/11/27 88/17/23 

64/18/26 61/17/22 

65/18/25 03/17/20 

1% - 
Ingestion Inha lation 

CLASS - 
3 .BE-04 3.  BE-04 
2.7 t-02 1.6E-0 1 * 

GI ABSORP 3.8E-04 

1/2/97 8/8/lfl8 
GONADS 7.8E-84 
R YARROW 2.2E-82* 

BONE W 1.7E-618 
26/34/48 

SI W A L L  1.1E-03 
UI W A L L  3.3E-83 

26/35/39 

LLI WALL 8.SE-83 
E. t .D. t .  9.7t-04 1.lt-02* 1.9t-02* 

2.113 



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

17% 
Ingestion Inha Iat ion 

CUSS 
GI ABSORP 3.8E-84 3. BE-84 3. BE-84 
LUNGS .6.6E-82 1.9t-81* 

e/e/1ae e/a/1ea 
R URROW 

BONE SUfF 

UI WALL 7.8E-03 
LLI WALL 2.3E-82 

1.9E-82* 

2. BE-Bl* 
27/36/37 

28/37/35 

1.1E-82 __ - ~ 

55/9/36 . . . .  . - 1.6t-02s 2.3t-82* 

Mss 
GI ABSORP 
LUNGS 

GONADS 
R YARROW 

BONE SW 

SI WALL 
UI WALL 

Inha Iat ion 
17% - Ingest ion 

3. BE-84 3. BE-84 3. BE44 
3.2t-02 2.6E-01* 

0.3E-84 

1.1E-83 
3. SE-83 

- ~- ~ 

2/3/95 0/0/18@ 

25/34/41 
4.1E-8It 
26/34/48 

4.4€-62* 

UI WE 9.3E-03 . . . .  9E-84 2.1t-82t 3.2t-82* 

Inha I at ion 
1% 

Ingestion 
Mss - 
GI ABSORP 3.8E-04 3. BE-04 3. BE-04 
UNw 1.4t-03 1.6E-ab 

ST WALL 1.7E-03 
SI WALL 2.4E-83 
UI WALL 4.1E-03 

9/9/91 0/16/84 

4.1E-04 SIZE-04 
76/18/6 07/28/5 

LLI WALL 2.3E-03 
E.t.D.E. 6.3E-84 2.8t-84 2 .2t-84 

Inqest i on Inhalation 
CUSS - 
GI ABSORP 3.8E-04 3. BE-04 3. BE-04 

Inqest i on Inhalation 
CUSS - 
GI ABSORP 3.8E-04 3. BE-04 3. BE-04 

GONADS 2.5E-83 
R NARROW 3.1E-83* 

BONE SURF 2.7€-02* 

KI WALL 2.1E-02 

1. 8E*06t 4.4E-81, 
25/33/42 6/2/92 
l.lE*81* 4.4E.801 
25/33/42 6/2/92 

UI W A U  5.9E-02 
t . t.D. t. 0.6t-83t 4.4t-8h 6. 3t-Bl t  

Ingestion Inha I at ion 
CLASS .- 
GI ABSORP 3.8E-84 3. BE-84 3.8E-84 

811199 8181188 
LUNGS I. 7t-81 5.2t-81* 

r - s  . .  
GONADS 4.8E-83 
R MARROW 4. BE-821 

BONE SUR 4.4E-81s 

SI WALL 7.4E-83 
U I  WALL 2.3E-02 
LLI WALL 8.3E-02 3.3E-82 

27/35/38 

28/38/34 

53/18/37 . . . .  . - 4.lt-B2+ 6.2t-82* 

Ingestion Inhalation cuss w 
GI ABSORP 3.8E-84 3. BE-84 3.8E-84 

1.1E-82 1.2t-82 

BONE SUFF 

UI W A L L  8.9E-83 

U WALL 2.4E-82 

6/1/99 6/1/99 
0.E-83 
4015418 

65/18/25 64/17/19 
3.4E-83 4.1E-63 

9.3E-83 1. BE-82 

. . . .  . - 2.3t-83 2.3E- 

Inhalation 
1% 

Ingest i on cuss - 
GI ABSORP 3.E-04 3. BE44 3.8E-04 
w 9 j Z $  9 j Eiy 

ST WALL 1.0E-03 
SI WALL 3.2E-e4 
UI WALL 1.1E-84 
E.E.D.t. 8.8t-85 2.8E-85 2.9k-85 

-. - - 
Inha 1st ion 

1% 
Ingest ion cuss v 

GI ABSORP 3.8E-84 3. BE-84 3.8E-84 
3. I t -84  3.7k-84 

ST WALL 1.4E-03 
SI WALL 4.8E-84 

8/17/83 8/22/78 

UI WALL 1.5E-84 . . . .  . - 4.lt-86 4.4k-85 

2.114 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inha l a t  ion 
'% 

Ingest ion 
CUSS v 
GI ABSORP 3.6E-04 3.6E-64 3.E-64 

NGS :i7859: &:I:: 
- - 

ST WALL 1.7E-03 
SI W A L L  2.7E-63 3.7E-04 

KI W A L L  5.6E-03 

UI WALL 3.SE-03 

6712716 
6.3E-64 7.6E-04 
70/17/7 8712716 
4.  IE-W 4.  a i 3 4  
7611717 67/27/8 

. . . .  8. It-04 2.7t-04 3.2E-64 

2.115 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

HAFN I UM 

... 
Inhalation - Ingest ion 

U S  

LUNGS i.3t-83 3.it-a3 
GI ABSORP 2 . a ~ - m  2.  BE-^ 2.  BE-^ 

716100 113196 -,-,-- 
GONADS 2. ~ E - M  6.3E-84 8: ;E-04 

69/9/22 66/13/21 
BREAST 

R YARROW 

BONE SUR 

3.3E-a4 2.5~-04 
48/14/46 33/14/53 

4131 161 44 4 1 I 22/37 
2 .7~-83 

8. SE-84 4.1E-84 

38/19/43 
ST W U  il i ~ - b 4  

ss/ia/3s 
SI WAU 3 . i ~ - a 3  7.4E-84 1 .1683 

UI WAU 7.0E-03 1.3E-83 2.3E-83 
74/6/18 66/13/21 

85/5/10 67/12/21 
LLX V U  1.2E-82 2. i ~ &  4. i~-a3 

00/6/7 69/12/19 

34/16/61 
RBUINDER 4.4E-84 

WT . e . i s  - . . . .  . 0.6E-84 l.1t-03 

Inhalation 
1% 

Ingestion 
Mss v 
GI ABSORP 2.a~-a3 ~ .#E-M 2 . a ~ - m  

2.0t-01 
2/3/95 

GONADS 2.1E-03 7. BE-02 2.0E-02 
32/16/62 26/31/43 

R UARROW 3.6603* 7. 0E-0lr 1. 8E0 lc  
32/16/52 25/33/42 

BONE !UW 2.3E-02s 6. BE*BB* 1.3E*08* 
32/18/62 26/34/48 

UI WALL 1.0E-02 
LLI WALL 3 . i ~ - a 2  . . . .  4 . it-a3* 2.7t-air g.it-a2* 

... 
Ingestion Inhalation 

U S  - 
GI ABSORP 2 .13~43 2. 0 ~ 4 3  2.  BE-^ 
LUNGS 6.X-84 1.3E-83 ~~ 

6/4/91 1/4/96 
CONAM g.e~-a4 2.2~-434 2. 0~-t14 

n / 8 / i s  7a/i4/16 
I. BE-B~ BREAST 
43/14/43 

R W R O W  3.0E-04* 4.4E-84* 2.1E-84s 
41/16/43 41/24/35 

BONE SURF 2.5~-83s 6.9E-845 
3~/18/47 33/48/27 

ST WALL 5.9E-84 1. BE-M 
64 191 27 

SI WALL i . ~ ~ - a 3  3.3Eh4 4.4E-84 
03/6/11 09/14/17 

91/4/6 71/13/16 
UI WALL 3.lE-03 6 . 3 ~ 4 4  1. a ~ - m  

LLI V U  6.5E-83 8.9E-84 1.6E-83 

REMINDER 1. SE-84 
921414 71/13/16 

66/11/23 
WT 8.136 

. . . .  9. BE-84s 4 .at-a4* 4.4t-ait 

Inha I at ion 
lT4tt 

Ingest ion 

23/12/06 1/1/90 

41/14/46 47/18/35 

32/16/62 

32/16/62 27/32/41 

GONADS 1.8E-03 2. BE-03 1 .3603 

BREAST 2. BE-0S 

RYARROl 1. BE-82 4.4E-03 

BONE SUW 6.2E-82 1.1E-02 
32 / iqs2 3a/39/3i 

SI WALL 2 . i ~ - a 3  

LU WAU 1.2E-82 4. ~E-BJ 6 . 3 ~ 4 3  
UI WALL 6.2E-03 

63/18/27 56/11/34 
. . . .  6t-03 4.9E-83 4.5t-83 

2.116 



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

... 
Ingest ion Inha Iat ion 

CLASS - 
GI ABSORP 2.8E-83 2.8E-83 2. BE-83 cs 

:;::97 :;E/:; - - 
GONADS 1.3E-84 2.6E-85 

82 /13 /6 
ST WALL 1.7E-83 2.2E-84 

93 /2 15 
SI WALL 1.8E-83 1.4E-84 

96/3/l 
U I  WALL 7.8E-84 9. BE-85 

94 /4 /2 
RBUINDER 2. BE-84 

WT 8.86 
. . . .  !it-84 8 7t-85 5 6t-86 

Ingest ion Inha Iat ion 
CLASS - 
GI ABSORP 2.BE-83 2. BE-83 2. BE-83 

NGS 4. It-81 
18/13/77 

32/16/52 26/32/42 

R MARROW 2. ?E-82; 6.9E48t 1.6E48; 
32/16/52 25/33/42 

BONE SW 1.6E-81* 3.7E+81* 9.8E+00* 

GONADS 1.3E-82 5.9E-81 1. BE-81 

BREAST 4.1E-83 

SI WALL 1.SE-82 
U I  WALL 3.4E-02 .. - _- 
UI W A L L  8.1E-82 
. . . .  2. 8t-02* 2. 8t.80; 6. 6t-81; 

CLASS 
... 

Ingest ion Inha l a t  ion 
n I " 

2. 8 k  2. &-83 
1 GI ABSORP 2.8E-83 

GS 4.8t-83 4.8k-02 

CONADS 4.E-83 
47/13 /48 

32/16 /52 31 /34 /35 

32/16/52 35/46/19 

R MARROW 2. BE-82 4. BE-83 

BONE SURF 1. SE-81 2.8E-82 

SI WALL 5.9E-83 
ULI WALL 1.7E-82 
LLI WALL 4.1E-82 8.9E-83 1.9E-82 

88/6/14 88/18/38 
8.6t-83 8.3t-83 . . . .  at-83 

Ingest ion Inha Iat ion 
CLASS - 
GI ABSORP 2.8E-83 2. BE-83 2. BE-83 

Gs 6.3t-84 8.k-84 
3 ~ 4 1 9 3  1 ~8 /si 

GONADS 6.3684 1.3E-84 9.2E-85 

BREAST 
84 /8/6 71/28 /9 
6.9E-85 
48 /14/38 

53 /17 /38 

49 /24 /27 

88/8/14 61/17/22 

921414 73/18/9 

9513 /2 74 /17 /9 

93 /4/3 74/18 /8 

R NARROW 1.1E-84 

BONE SW 2.8E-84 

ST WALL 1.8E-83 2.1E-84 1.7E-84 

SI WALL 1.9E-83 3.2E-84 2.6E-84 

UI WALL 3.4E-83 5.2E-84 4.4E-84 

LLI WALL 2.2E-83 3.6E-84 2.9E-84 

RauINDW 3.4E-84 
'IT 8.06 - . . . .  . 2.2t-84 2. 8t-84 

Ingest ion Inha tat ion 
CLASS - 
GI ABSORP 2.8E-83 2. @E-83 2. 8E-83 

6.3t-82 

GONADS 2.4E-83 
R MARROW 

BONE SURF 

8/1/99 

3. @E-82 6.7E-83 

3.8E-81 5.9E-82 
32/16/52 31 /38 J31 

32/16 ~ 5 2  33 /44/23 
SI WALL 4.4E-83 
ULI WALL 1.6E-82 
kI WALL 4.1E-82 2. BE-82 ~ ~- - _  

58/18/32 
t .E .D . t .  4.3t-83 1.3t-82 1.1E-82 

CLASS 
... 

Ingestion Inha Iat ion 
n Y V 
I I 

2. BE-83 2. BE-83 GI ABSORP 2.8E-83 
NOS 2.3t-84 2.8E-84 

218 I98 8 /13 /87 
1. BE-85 
76/13/11 
3.6E-85 
48/17/43 
2. BE-84 
35 /17 /48 
1.1E-84 
9312 /5 
7. BE-85 

GONADS 6.7E-85 

R MARROW 

BONE S W  

ST WALL 8.6E-84 

SI WALL 5.9E-84 

U I  WALL 4.4E-84 

U I  WALL 1.8E-84 
W I N D E R  8. SE-86 

95/3/2 
6. QE-06 

8.06 . . . .  . - 5 7E-85 3.4t-85 

2.117 



50-Year Committed Dose Equivalent Factor 

Inha Iat ion 
D W Y 

1% 
Ingestion 

CUSS 
GI ABSORP 2.0E-03 2. BE43 2. BE-03 
&INADS 3.3t-03 
R NARROW 3. 1E-02s 7.4E40t 1.9E40t 

32/18/62 25/33/42 
BONE SUR 2.7E-0lt 8.3E41t 1 . 6 E 4 l t  

32/16/52 25/33/42 
UI WALL 2.1E-02 t. t. D. t. 1.4E-02* 2.8E.001 7.1t-0lt  

Inha Iat ion 
1% 

Ingest ion 
D W Y 

2.0E-03 2. BE-03 
CLASS 
GI ABSORP 2.0E-03 
mcs 4.4t-04 8.E-04 

1/7/92 0/10/90 
GONADS 8.7E-06 
R NARROW 8.3E-85 

.. 39/18/43 
4. aE-iM 
34/17/49 

951213 

951312 

941313 

BONE S W  

ST WALL 1.4€-03 1.8E-04 

SI W A L L  1.0E-03 1.3E-84 

UI WALL 8.5E-04 1.2E-04 

UI WALL 0.3E-04 1.0E-04 1.9E-04 
921613 06/11/23 - . . . .  . 1.1E-04 9.1E-86 

Inhalation 
1% 

Ingestion 
U S  P W Y 
GI ABSORP 2.BE-03 2. BE-03 2.0E-83 

;;"32 :;z - 
COW 8.6E-04 2.1E-84 1.9E-04 

7l / l8/13 78/18/12 

48/21/31 
R YARROW 3.4E-84 

ST WALL 2.2E-03 
SI WALL 4.8E-83 7.8E-04 8.9E-04 

92/41) 73/18/11 
UI WALL 1.2E-82 1. $E-03 2.2E-03 

951312 14/15/11 
UI WALL 1.2E-02 1 .9603 2.2E-63 

'C.E.D.t. 2. l t -03 6.5t-04 1.9t-04 
90/3/1 75/15/18 

s--rem/pCi Intake (Continued) 

2.118 



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

TANTALUM 

Ingest ion Inha Iation 
CLASS - 

NCS 3.3t-04 4.lt-04 
GI ABSORP 1.0E-03 1. BE-03 1.0E-03 

GONADS 4.8E-06 
ST WALL 1.3E-03 
SI WALL 6.9E-04 

1/18/84 0/19/8l 

WALL 3.1E-04 
E.E.D.t. 1.4t-04 4. et-06 4. 9t-06 

-- 
Ingest ion Inha Iat ion 

CLASS - 
GONADS 3.8564 r . 4 ~ - 0 5  8. 1 ~ - 0 6  

GI ABSORP 1.0E-03 1. BE-03 1. BE-03 
LUNGS 1.4t-03 -0 

6/9/91 $:/8: 

09/18/13 66/23/12 
ST W A L L  1.6E-03 
SI W U  2.4E-03 3.0E-84 3.6584 

U I  W A L L  4.1E-03 6.2E-04 6.3E-04 

UI W A L L  2.8E-03 4.4E-04 6.2E-04 

r4/17/9 61~2617 

74 /16/10 86/20/8 

. . . .  4E-04 

-- 
Ingestion Inha lit ion 

CLASS - 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

4.4t-04 4.8t-04 

GONADS S.8E-06 
ST WALL 1.2E-03 
SI W A L L  8.9E-04 
UI WALL 6 . m ~  

6/14/06 6/28/86 

U I  WALL 1.6E-04 
. -fl . t- . . . .  . - 

Inha tat ion 
‘ 9 8  

Ingest ion 
CLASS - 
GI ABSORP 1.0E-03 1.0E-03 1. BE-03 

1 .BE-03 1.2t-03 NCS 
1/6/94 8/7/93 

OOW 9.3E-84 2.0E-04 2: iE-04 

R YARROW 2.6E-04 

ST W A L L  8.lE-M 

701 171 13 66/23/ 11 
1.2E-04 
39/21/39 
2.2E-04 2.6E-04 
64/16/31 66/28/38 
4.1E-04 4.4E-04 
ri116113 6~/23/11  
r . ~ E - M  8. 5E-04 

-- . 
t . t . D . t .  8.8t-04 3. l t -04 3.4t-04 

Inha I at i on Ingestion 
Mss - 
GI ABSDRP 1.0E-03 1. BE-03 1.0E-03 

1.3t-03 1.3E-03 

D O N A B  1.4E-83 

BRUST 

R YARROW 3.6E-04 

ST WALL 1.4E-03 

SI WALL 3.2E-03 

&I IAU 6.6E-03 

UI W U  4.4E-03 

i / r /92 i ji&i 
2 . 7 ~ 4 4  3 . ~ ~ - 0 4  
riti8til 66/24/1e 
1.E-04 
32/18/60 
1 . 4 5 6 4  
46/26/46 
3.4E-04 3.7E-04 
6S/l6/30 62/22/26 
6 .  SE-04 8.7E-04 

9.8E-04 1.1E-03 
r i / i r / i 2  661241~ 

r3/16/ i i  8712419 r . 4~ -04  8 .Q€-04 

lnT8 
Ingest ion Inha Iat ion 

CLASS - 
GI ABSDRP 1.0E-03 1. BE-03 1.0E-03 4 

8/2/98 8/3/97 

68/14/20 04/19/17 
GONADS 2.9E-04 . 1. BE-04 1.1E-04 

SI WALL 6.SE-04 2. BE-04 2.2E-04 
6r113120 84/19/17 

ILI WAU i . r ~ - ~  6.5E-04 8.7E-04 
68/12/20 64/19/17 

69/11/20 64/19/17 
UI WALL 3.4E-03 1.lE-03 1.3E43 

E.E.D.t. 4.lt-04 2.6t-04 2. BE-04 

2.119 



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

17%. .- 
Ingestion Inhalation 

CUSS 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 
mcs ijityi? 0;i;;BY - 

.- 

Ingestion Inhalation 
CUSS 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 
mcs ijityi? 0;i;;BY - 
GONADS 2.2E-04 
R MARROW 7.0E-06 
ST WALL 8.9E-04 

SI WALL 1.0E-03 

UI WALL 1.2E-03 

UI WALL 4.1E-04 
RaUINDER 1.5E-04 

8.9E-06 
66/28/ 16 
8.9E-06 
66/30/6 

8.6E-06 1. BE-04 
73/21/6 06/30/6 

~ 

0.06 
E .  t. D. E. 2.9E-04 6.4t-05 7.0t-06 

WT 

Inhalation - Ingestion 

1.flE-03 1.0E-83 
7.0t-03 4.8t-02 

CUSS 
GI A B S O R P  1.0E-03 

1/1/96 0/0/100 

Inhalation - Ingestion 

1.flE-03 1.0E-83 
7.0t-03 4.8t-02 

CUSS 
GI A B S O R P  1.0E-03 

1/1/96 0/0/100 _ .  
OONAM 2.3E-04 
R MARROW 8.1E-04 

28/23/51 
SI WALL 3.1E-84 
UI WALL 8.lE-04 
UI W A L L  2.0E-03 
E.t.D.t. 2.5t-04 9.4E-04 5.8E-03 

Inha I a t  ion - Ingest ion 
cuss 
G I  ARSORP 1.E-03 1. BE-03 1. BE03 

GONADS 6.3E-0s 
ST WAU 2.6E-04 
SI WALL 6.2E-04 

UI WALL 1.3E-03 

B . SE-06 1. BE-04 

2.1E-04 2.6E-04 
74/16/10 87/26/8 

74/16/10 67/26/8 
Lu WALL 1.2E-03 2.0E-04 2.4E-d 

E.E.D.t. 2.lt-04 7.4t-06 6.5E-0r 
74/16/10 6712616 

14. _ _  
Inhalation - Ingestion 

Mss 
GI ARSORP 1.0E-03 1. BE-03 1. BE-03 

Gs 9.6t-02 1. BE40 
1/1/98 010110e 

_ _  
Inhalation - Ingestion 

Mss 
GI ARSORP 1.0E-03 1. BE-03 1. BE-03 

Gs 9.6t-02 1. BE40 
1/1/98 010110e . .  . .  

GONADS 2. BE-03 
SI WAU 3.7E-03 
U-I WALL 1.1E-02 
UI W A U  2.9E-02 
t . t . D . t .  3.3t-03 1.2t-02 2.1E-01 

Inha I at ion - 18% 
Ingestion 

CUSS 
G I  ABSORP 1.K-03 1. BE-03 1. BE-03 
ma 7. BE-05 1.0t-04 

0/16/84 0/16/84 
ST WALL 3.3E-84 - - -  
SI WALL 7.4E-06 
t.t.D.E. 2.4E-05 9.3E-06 1.2t-05 

'82Ta 
Inha I at ion w Ingestion 

cuss 
1.0E-03 1. BE-03 
1.2E-01 3.lt-01 

GI ABSORP 1.0E-03 

011199 0/0/100 
GONADS 4.8E-03 
SI WAU 7.0E-03 
UI WALL 2.0E-02 
UI WALL 5.2E-02 

, -, . .  

2.7E-02 
54/11/36 
1.0E-02 3.7t-02 E.t.D.t. 6.0t-03 

1% ._ 
Ingest ion Inhalation 

aAss - 
GI ABSORP 1.0E-03 1. BE-03 1.0E-03 

2.2t-82 2.4E-02 

UI WALL 2.1E-02 

UI WALL 6.6E-82 

~ ~~ 

0/1/99 8/2/96 

66/11/24 63/18/19 
8.lE-03 9.3E-03 

2.1E-02 2.4E-02 _ _  - _  
66/10/24 63/18/19 
4.4t-03 4. a ~ - m  E.t.D.E. 4.6E-83 

Inhalation 
1% 

Ingest ion cuss - 
GI ABSORP 1.E-03 1. BE-03 1. BE-03 

4.lt-03 4.4E-03 

W W  1.4E-03 

ST WALL 3.1E-03 
SI WALL 6.3E-03 

UI WALL 1.SE-02 

UI WALL 1.4E-02 

8/7/93 0/11/89 

78/19/11 86/24/10 
2.8E-04 3.1E-04 

1.1E-03 1.3E-03 

2.6E-03 3 : 2E-03 

2. SE-83 3. BE-03 

73/16/11 8712419 

74/16/11 8712419 

. . . .  7t-03 9.3t-04 1.1E- 

2.120 



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

Inhalation 
' 9 8  

Ingest ion 
CLASS v 

UNCS S.St-64 6.3E-04 
6/14J00 6/26/06 

GI ARSORP 1.0E-63 1.  BE-63 1. BE-63 

ST W U  1.7E-63 
SI WALL 1.6E-63 
ULI WALL 6.2E-64 
. . . .  BE-64 6.7E-65 7. St-65 

Inha lotion 
' 9 8  

Ingest ion 
U S  - 
GI ABSORP 1.6E-03 1.  BE-63 1. BE-63 

ST WALL 9.0E-64 
SI WALL . 1.SE-64 
. . . .  7E-05 2.2t-65 2.3E-65 

2.121 



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

TUNGSTEN 

IAha I at ion 
W 

17% 
Ingestion 

U S  
GI ABSORP 1.0E-02 3.0E-81 3.8E-01 
LUNGS 

GONADS 4.8E-04 3.7E-04 5.6E-06 

R MARROW 1.3E-04 1.0E-04 
ST WALL 5.2E-04 4.8E-04 8.5E-05 

SI WALL 1.1E-83 8.9E-04 1.3E-04 

U I  WALL 2.1E-03 1.6E-03 2.4E-04 

UI WALL 1.7E-03 1.3E-03 1.9E-04 

D Y 

:;:;; - 
96/2/3 

80/2/18 

96/2/2 

971211 

98/2/8 
W I N D E R  2.6E-04 2.0E-04 

E.t.D.E. 4.8E-04 3.7E-04 9.4t-05 
WT 0.06 0.06 

Inha I at i on 
1% 

Ingastion 
CUSS 
GI ABSORP 1.0E-02 3.0E-01 3.0E-01 

D W Y 

KINGS -04 
:;:;95 

GONADS 1.9E-84 1. BE-84 2. 3E-06 
951213 . .  

R YARROW 6.3E-05 5.6E-85 
ST WALL 6.7E-04 6.7E-04 1.0E-04 

901118 
SI WALL 8.lE-04 6.E-04 9.bE-85 

&I WALL 1.0503 8.6E-04 1.2E-04 

UI WALL 4.4E-04 3.7E-04 5.2586 

9 8 / l / l  

9 8 / l / l  

971211 

Inhalation 
17% 

Ingest ion 
CUSS 
GI ABSORP 1.0E-02 3.0E-81 3.0E-01 

D W Y 

:;:79: 
- 

CONADS 6.3E-04 4.4E-04 7.8E-05 

R YARROW 1.3E-04 

KIDNEYS 5.9E-04 

LIVER 1. BE-04 

SPLEEN 5.2E-04 

SI WALL 1.0E-03 7.4E-04 
lU WALL 3.3E-03 2.4E-03 3.7E-04 

90/4/0 

46/11/43 

38/16/47 

371 13/58 

38/15/47 

951312 
UI WALL 8.5E-03 6.3E-03 9.6E-04 

t.E.D.t. 9.3E-84 6.7t-84 2.6k-04 
97/3/0 

Inhalation 
17% 

Ingestion 
Mss 
GI ABSORP 1.0E-02 3.0E-01 3.0E-81 

1 .9E-BS 
0/9/9 l  

96/1/3 

Q W / e  

CONADS 3.3E-06 3.1E-06 
ST WALL 7.8E-06 7.8E-05 8.9E-06 

SI W K L  3.7E-06 3.5E-06 3.7E-86 

lU WALL 2.1E-05 2.0E-05 
‘t.E.D.t. 9.0t-06 8.7E-06 3.0t-06 

W I N D E R  1.3E-04 1.2E-84 
I T  0.06 0.06 

. . . .  . - I t -84 5 k - 8 5  

2.122 



50- Year C o m i  tted Dose Ego iva lent Factors--rem/pCi Intake (Continued) 

Inha I at ion 
1% 

Ingest ion 

GI ABSORP 1.0E-82 3.0E-01 3.0E-81 
NGS 2. Bk-04 

CUSS v 

GONADS 

BREAST 

R YARROW 

BONE SURF 

KIDNEYS 

LIVER 

SPLEEN 

S I  W A L L  
UI WALL 

UI W A L L  

412 j94 
2.7E-04 2. BE-84 4.1E-06 

81/6/13 
2.2E-86 
48/11/49 

1. BE-04 1.8E-84 
48/14/46 
2.6E-84 
38/14/48 

2.7E-04 4.4E-84 
3/15/47 
1.2E-84 
37/14/49 

37/16/48 

98/4/6 

2.4E-84 4.lE-84 

3.7E-04 2.8E-84 
1.8E-83 7.4E-04 1.3E-84 

2. BE-83 1.9E-83 3.0E-04 
96/i /2 - . . . .  . 7t-84 1. St-84 

Inha lot ion 
1% 

Ingest ion 
Mss - 
G I  ABSORP 1.0E-82 3.0E-81 3.0E-81 

1.4E-83 

RYARROl 

BONE Sua 

K I D N M  

LIVER 

@/1/W 
3.1E-04 
37/16/40 
9.3E-04 
37/16/48 
2.6E-83 
37/16/40 
4.4E-04 
3r/is/ie 

SPLEEN 2.2E-83 

UI WALL 7.8E-83 6.6E-83 8.SE-04 
37/16/48 

97/3/@ 
UI W A L L  2.3E-82 1.E-02 2.6E-83 

Inhi tat ion 
1 5  

Ingestion 
Mss - 
01 ABSORP 1.0E-82 3.0E-81 3.0E-81 

:;:f,:" - 
GONADS 9.6E-04 7.8E-04 1.1E-04 

961312 
SI WALL 3.7E-83 2.8E-63 
UI WALL 1.3E-02 9.6E-83 1.4E-83 

UI WALL 2.2E-82 1.6E-82 2.4E-83 

. . . .  BE-83 1.9t-83 5.R-84 

ga/2/0 

981218 

Inha 1st ion 
1% 

Ingestion 
CLASS - 
G I  ABSORP 1.0E-82 3.0E-01 3.0E-01 
LUNGS 5.2t-03 

8/0/108 
R NARROW 2.0E-83 

37/15/48 
BONE SURF 6.3E-03 

37/16/48 
K I D N M  9. BE-03 1.7E-02 

37/16/48 
LIVER 3. BE-83 

37/16/48 
1.4E-02 SPLEEN 
37/16/48 

UI WALL 2.8E-02 1.9E-02 3.1E-83 
971318 

UI WALL 1.2E-81 8.6E-82 1.3E-82 
97/3/1 

t.E.D.t. 9.k-83 6.8t-83 4.k-03 

2.123 



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

RHEN I UM 

Ingest ion Inhalation 
U S  w 
GI ABSORP 8.8E-81 8.  BE-81 8. BE-81 

. .  . .  
GONADS 1.4E-86 
THYROID 7 .  BE-85 

05124111 
ST WALL 5.2E-84 7%-is 

8311817 . .  
SI WALL 1.8E-84 
&I W A L L  6.3E-86 
E.t .D.t .  4.4t-85 1.9E-85 1.4t-85 

Ingest ion Inhalation 
CUSS - 
GI ABSORP 8.0E-61 8. BE-81 8. BE-61 
LUNGS 1.3t-84 1.5t-84 

1/16/84 8/17/83 . .  
ST WALL 7.BE-84 7: 8EbS 

871716 
S I  WALL, 1.8E-84 . . . .  E t 4 5  1.9t-05 1. Et-85 

181b 
Ingestion Inha 1st  ion 

QASS v 
GI ABSORP 8.8E-81 8. BE-81 8. BE-81 

1.3E-83 2. 6t-83 

GONADS 5.2E-84 

BREAST 2.3E-84 

R UARRM 3.8E-84 

'THYROID 5.6E-83 

ST VALL 4 .8583 

S I  WALL 9.3E-81 
&I WALL 1.9E-83 

UI WALL 2 .6583 

REMINDER 4.8E-84 

6/3/92 2/4/04 
1. 7E-84 1. SE-84 
05/12/23 00/10/18 
1. SE-84 
47/13/40 
1.8E-84 
49/13/38 
3.7E-83 2.8E-83 
64/16/38 63/24/13 
2.6E-83 1.6E-83 
56/16/29 82/22/16 

4.1E-84 5.2E-84 
81/7/12 78/14/10 
5.2E-84 7 .8E-84 
88/0/8 71/14/15 
2.9E-84 
48/13/39 

8.86 '8.00 
3 6.8t-84 5.7t-04 

rr 
. . . .  . 

1 8 2 k  [UH) 
Ingest ion Inhalation 

CUSS - ._ -~ 
GI ABSORP 8.8E-81 8. BE-81 8. BE-61 

8.6t-84 3.4t-03 1 .k -02  

GONADS 

BRVST 

R YARROW 

THYROID 

ST WALL 

S I  VALL 
U I  WALL 

UI v u  
REMINDER 

2. BE-83 

9.0E-84 

1.2E-83 

1.4E-82 

1.0E-02 

2.7E-83 
5.2E-83 

8.9E-83 

2. BE-83 

8/3/89 2/2/98 

08/11/29 62/15/23 

45/12/43 

46/12/42 

48/14/38 01/19/28 

49/14/37 59/18/23 

7. BE-84 8.1E-84 

0.7E-84 

7.8E-84 

1. BE-82 6.3E-83 

1. BE-82 7. BE-83 

1.4E-83 
78/9/21 
1.9E-83 3.2E-83 
88/7/13 671 12/21 
1.3E-83 
40112142 rr 6.80 . a i 2  

. . . .  4E-83 2. BE-03 2.3t-83 

182, (12n) 
Ingest ion ' Inha I at i on cuss - 

G I  ABSORP 8.8E-81 8. BE-81 8. BE-81 
1.7E-04 

:;:79? :;:;9: 
- - 

cow 4.8E-84 1.4E-81 1.2E-84 

BREAST 2.8E-81 1.3E-84 

R WROW 2.8E-04 1. SE-84 

THYROID 3.5E-83 2.2E-83 1.1E-83 

ST W A L L  2.9E-83 1.4E-83 8.9E-84 

09/12/19 68/19/16 

47/13/48 

49/13/30 

68/17/27 82/26/12 

59/15/20 61/23/16 

73/18/17 

88/8/12 09/18/15 

03/7/18 72/18/12 

58/13/37 

SI WALL 8.5E-84 2.2E-84 

UI WALL 1.5E-83 3.2E-84 3.4E-84 

UI WALL 1.5E-83 3.lE-84 3.4E-84 

W I N D E R  4.  BE-84 2. BE-84 

rr 8.88 8.86 
E . t . D . t .  7.4t-04 4. BE-04 3.3E-84 

2.124 



~ 

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

Inha tat ion 
1% 

Ingest ion 
CUSS - 
GI ABSORP 8.0E-01 8. BE-01 8. BE-01 

UNGS 2.4t-83 9. BE-02 
11/4/86 -8/0/10-8 . .  

GONADS 1.lE-03 8.3E-04 
68/12/38 

THYROID 9. BE-03 7.4E-03 
46/13/42 

ST WAU 2.1E-02 1. SE-02 
46/13/42 

UI WAU 3.1E-03 
UI WALL 7.0E-03 1. BE-03 

78/7/17 
. . . .  4t-03 1.7t-03 1.2t-02 

Inhalation 
1% 

Ingest ion 
CUSS w 
G I  ABSORP 8.0E-01 8. BE-01 8.0E-01 

8.1E-04 1.7k-03 2.7t-02 

GONADS 

BRUST 

R MARROW 

THYROID 

ST WALL 

SI WAU 
&I WAU 

LLI WAU 

1. 4E-03 

8. SE-B4 

1. BE-03 

6 .5503  

1.1E-02 

1.8E-03 
2.7E-83 

4.8E-03 

11/6/79 1/9/99 
6.3E-04 
64/11/36 
8.3E-04 
43/12/46 
7. BE-04 
44/12/44 
4.1E-03 
46/13/42 
7.4E-03 7.4E-03 
46/13/41 43/13/43 

1.8E-83 
58/11/32 
1.3E-03 
69/8/23 

44/12/44 
REMINDER 1.7E-03 1.3E-03 

R 0.00 .a.i2 - . . . .  . 1.4t-83 3. 6t-03 

Inhi Iat ion 
lYb 

Ingeat i on 
U S  - 
G I  ABSORP 8.0E-01 8.8E-01 8.0G-81 

2.6t-83 2.7E-01 
18/4/00 -8/8/lLM 

41/12/47 

44113143 

THYROID 1.0E-02 8.6E-A 

ST K A U  4.1G-82 3. BE-12 
. -. --. .- 

UI WAU 8.9E-03 
E.t.D.t. 3.3t-03 2.3t--83 3.3t-02 

Inhalation 
1% 

Ingestion 
Mss - 
G I  ABSORP 8.BE-01 8. BE-01 8. BE-01 
LUNGS 3.6t-03 1.6t-02 

THYROID 1.8E-02 1.3E-02 8.1E-03 

ST WAU 2.0E-02 1.3E-02 8.9E-03 

&I WAU 4.4E-03 
LLI  WAU 1.0E-02 1.6E-03 3.7E-83 

3/2/96 1/1/90 

48/14/38 62/19/19 

48/14/38 62/19/19 

91/4/6 67/11/22 - . . . .  . 1.7t-03 3 .k -83  

Ingest ion Inhalation 
Mss - 
GI ABSORP 8.0E-01 8.0E-01 8. BE-01 

:;59:B :;:;1:: 
- - 

. .  
THYROID 4.1E-06 2: 9E-06 

46/13/42 
ST WAU 8.1E-06 5.9E-06 

UI V A U  9.6E-00 
46/13/41 

UI WAU 2.7E-85 . . . .  3t-06 5.5t-86 4.9t-05 

Inhalation 
'5 

Ingest ion 
Mss - 
G I  ABSORP 8.E-01 8. BE-Bl 8. BE-81 

;;:;9: ;;:;9: 
- - 

THYROID 4.4E-M 3. BE44 1.5E-04 

ST WALL 4.4E-04 1.9E-04 1.1E-04 

SI WAU 6.9E-06 
UI WKI 1.3E-04 
UI WAU 1.6E-04 2.9E-06 4.1E-06 

. . . .  2t-06 3. Et-06 3.7t-05 

66/17/28 84/26/10 

68/15/26 66/24/11 

931413 72/14/14 

Inha t a t  ion 
'Yb 

Ingestion 
Mss - 
G I  ABSORP 8.BE-01 8. BE-01 8. 0 5 0 1  

4.8E-03 9 . 3 t - 8 3  
2/2/90 1/4/96 

65/16/29 66/26/10 

67/18/27 66/24/11 

THYROID 2.4E-02 1.6E-02 8.1E-03 

ST V U  1.8502 9. BE-03 6.5E-03 

SI WALL 1.9E-03 
UI WALL 8.3E-03 1.1E-03 . 

Lu V U  9.3603 1. BE-03 2.3E-03 
91/4/6 

-~ - ~ 

931413 72/14/14 
. . . .  . 3 1.8t-03 1 . a t 4 3  

2.125 



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

Inha I at ion 
19b 

Ingestion 
CLASS - 
GI ABSORP 8.0E-01 8. BE-01 8. BE-01 - - . .  ;;;fgr ;/:79r 
THYROID . 1.3E-02 8.5E-03 4.8E-03 

ST WALL 1.0E-02 5.9E-03 3.6E-03 

UI WALL 3.3E-03 
UI WALL 5.5E-03 9.6E-04 1.6E-03 

E.t .D.t .  1.5t-03 9.8t-04 1.lt-03 

52/16/32 65/23/12 

55/15/38 65/22/13 

921414 71/13/16 

2.126 



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

OSMIUM 

Inha Iat ion 
' % a  

Ingest ion 
CUSS - 
GI ABSORP 1.8E-82 1. BE-82 1. BE-82 1. BE-82 

cs 8.1E-85 8.St-85 9.2t-86 
2/11/87 8/17/83 8/23/77 . .  . .  . .  

GONADS 2.2E-86 
ST WALL 4.1E-84 4.8E-86 

SI IALL 1.5E-84 
931216 

931413 
1. BE-86 

. .  
UI IALL 7.8E-86 
RBUINDW 6. BE-86 

I T  0.86 
E.t.D.t. 4.X-85 1.4E-85 1.8t-86 1. I t -86 

181Q 
Ingestion Inhr I at ion 

Mss - 
GI ABSORP 1.8E-82 1. BE-82 1.8E-82 1. BE-82 

3.3E-84 4. BE-84 6.2t-84 
4/6/91 1/8/91 8/13/87 

81/9/10 08/18/14 66/23/12 

48/14/48 

61/14/36 

41/18/41 

82/6/13 

98/6/6 78/17/13 66/24/18 

921414 71/16/14 06/23/11 

931413 71/14/16 66/22/12 

GONADS 2.9E-84 6.9E-86 4.8E-86 6.2E-86 

BREAST 3.3E-86 

R YARROV 8.1E-86 4.4E-86 

LIVER 1.8E-84 

ST IAU 7.4E-84 1.4E-84 

SI WALL 9.6E-84 1. BE-84 1.1E-84 1.3E-84 

UI IAU 1.4E-83 2.3684 2.3684 2.7E-#4 

LLI v u  1.E-83 2.8E-84 2. BE-84 3.3E-84 

REMAINDER 1.7E-04 
I T  8.86 

. . . .  5t-84 1.1E-84 1.lt-84 1.2t-84 

182k 
~~ 

Ingestion Inhalation 
CUSS w 
GI ABSORP 1.8E-82 1.0E-82 1. BE-82 1. BE-02 
LUNGS 1.3t-83 3.lt-03 3.2E-03 - ~~ 

7/4/89 1/3/96 1/4/95 

75/8/17 69/13/18 65/19/16 

42/14/44 

48/13/39 46/14/48 46/14/41 

39/18/43 

37/17/46 

38/17/46 

GONADS 2.5E-83 6.9E-84 8.5E-84 9.6E-04 

BREAST 2.8E-84 

R YARROW 3.7E-84 3.5E-84 3.5E-84 

KIDNEYS 1.1E-83 

UVER 1.3E-83 

S" 1. BE-83 

SI W A L L  3.2E-83 1.3E-83 1.4E-83 

UI WALL 7.8E-83 1. SE-83 2.8E-83 3.2E-03 

LLI IALL 1.SE-82 2. SE-83 4.8E-83 5.5E-83 

- 8.4t-84 1.2t-03 1.3t-03 

67/13/28 65/18/11 

86/5/9 69/12/19 65/19/16 

921414 71/12/17 66/28/14 
. . . .  . 

Inha tat ion 
1% 

Ingest ion 
Mss - 
GI ABSORP 1.8El82 1. BE-82 1. BE-82 1.8E-02 

7.4E-83 2.4t-82 5.2E-02 

GONADS 

BREAST 

RYARRM 

KIDNM 

LIVER 

SREB( 

SI TALL 
UI IAU 
UI IAU 

W I N D E R  

29/16/66 2/3/96 8/8/188 
3.1683 6.6E-83 2.7E-83 

37/16/48 44/28/36 
6. SE-83 2.6E-83 
32/18/62 17/18/66 

7. BE-84 0.7E-83 3.1E-83 
33/18/61 28/19/61 
2. BE42 6.7E-03 
32/16/62 28/32/48 
3.lE-82 9.3E-83 
32/16/62 24/29/47 
2.2E-82 7. BE-83 
32/16/62 23/27/68 

3.2603 
6.2E-83 
1.8E-82 6.3E-83 

1.3683 1.2E-82 6.2E-83 
58/15/36 

32/16/62 17/19/64 rr 8.80 8.12 8.86 - . . . .  . 1.8t-82 6.4t-03 6.2t-83 

2.127 



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

Ingest ion Inha I at i on 
CLASS - 
GI ABSORP 1.8E-82 1.0E-02 1.0E-02 1. BE-82 

1.5t-04 1. It-04 lest-84 
1/3/90 8/8/92 8/13/87 

96/3/2 07/20/7 

971211 70/10/8 0712017 

971211 76/17/8 0712017 

ST WALL 1.lE-84 
SI WALL 1.9E-84 3. BE-86 3.3E-86 

UI W N L  4.4E-84 0.7E-86 0.3E-85 7.0E-06 

UI WALL 3.0E-84 6.0E-86 4.0E-86 6.9E-86 

t . t . D . t .  8.6t-05 2.2E-06 2.4E-06 2.9t-05 

'9% 
Ingestion Inha Iat ion 

U S  - 
GI ABSORP 1.0E-82 1. BE-82 1. BE-82 1. BE-82 
NCS 4.4t-84 1.3E-03 1.6t-83 

GONADS 

KIDNOS 

LIVER 

SPLEEN 

3/3/94 8/3/97 8/4/90 

42/16/42 
3 .7684 
36/17/40 

36/17/40 

36/17/40 

3.0E-86 

3.4E-84 

3.3E-84 
. .  

SI WALL 6.9E-84 
U I  WALL 2.1E-83 3.0E-84 6.2E-84 6.9E-84 

LLI WAU 3.3E-83 6.2E-84 8.9E-84 1. BE-83 

. . . .  . 1.k-04 2.4E-04 2.8t-84 

9i/4/6 r i i i 3 i i 0  w / 2 i / i 3  

941313 09/12/19 00/28/14 - 

191Q 
Ingestion Inhr lot ion 

Mss - 
GI ABSORP 1.0E-82 1. BE-82- 1.0E-82 1. BE-82 

2.2t-83 2.lt-82 2.6E-02 

GONADS 

R YARROW 

BREAST 

KIDNM 

LIVER 

SPLEEN 

UI WALL 

U I  WALL 

l8/0/84 8/1/99 8/1/99 
7. BE-84 
38/16/47 
0. 6E-84 
34/18/50 
0.3E-04 
33/18/61 
0.1E-83 
32/18/52 

32/16/52 
7. BE-83 
32/16/52 

8.5E-83 2.8E-83 
76/7/10 

2.4E-82 4.4E-03 1. #E-82 1.1E-82 

7 .4~-03 

871610 02/18/20 02/17/21 
. . . .  0t-83 2.4583 3.lt-83 3 . 7 E - K  

Inhalation 
1Q3b 

Ingestion 
CLASS - 
GI ABSORP 1.0E-82 1. BE-82 1.0E-02 1.0E-02 - .It- 3 %%F il:F9? 5151985 , .  . .  
GONADS 1: 0E-04 

49/16/36 

38/19/43 

38/19/43 

38/19/43 

KIDNM 1.5E-03 

LIVW 1.3E-03 

SPLEEN 1.3E-83 

SI WALL 3.7E-83 
UI WALL 1.0E-82 2.0E-03 4.8E-83 5.5E-03 

U I  W A L L  3.1E-82 4.0E-03 9.3E-83 1.1E-02 

. . . .  3.1E-03 1.lt-03 1.7t-03 1.9t-03 

961312 71/12/17 88/28/14 

901311 71/12/17 68/28/14 

Inha tat ion 
1% 

Ingestion 
Mss - 
GI ABSORP 1.0E-82 1. BE-8 

4.1E-0 
201141 

CONAOS 3.7E-8 
321101 

BREAST 3.7E-0 
321101 

KIDNM 1.2E-82 6.9E-0 

R YARROW 
321101 

321101 
3.7E-0 

LIVER 4. SE-0 
321101 

32/10/ 
SPLEEN 4.0E-0 

UI W U  2.6E-82 

12 
;i 
6 
12 
6 
12 
'5 
11 
'E  
12 
'E  
11 
'E  
11 
'E 

! 1.8E-82 1.E-82 
!* 5.2E-01* 5. BE+00* 
i8 1/1/90 8/8/100 
!* 
12 
!* 
12 
.* l.SE-Bl* 
i2 26/33/41 
!* 
12 
.* 1.3E-81r 
i2 28/32/42 
.e 1.3E-81, 
i2 26/33/41 

LLI WALL 1.lE-81 
f . t . D . t .  9.lt-83* 1.2t-01* 8.7t-82* 6.7t-81* 

2.128 



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

I RI D I Ut4 

Ingest ion Inhalation 
CUSS v 
GI ABSORP 1.8E-82 1.8E-82 1. BE-82 1.8E-82 
LUNGS 2.4E-84 2. 8t-84 2.9k-84 _. ~~ 

i / i4/8s 8/17/83 8/21/79 
GONADS 4.1E-86 
ST WALL 1.2E-83 1. BE-84 

SI WALL 2.9E-84 
941214 

UI WALL 1.6E-84 
UI WALL 1.8E-84 6.3E-86 

86/28/14 - . . . .  . 3.5t-85 3.3t-86 3.9t-8S- 

Inha I at ion 
'+r 

Ingestion 
CLMS v 
G I  ABSORP 1.8E-82 1. 

7. 
31 

GONADS 4.8E-84 1. 
84 

ST WALL 1.7E-83 2. 
88 

SI W A L L  2.3E-83 3. 
93 

U I  W U  3.3E-83 4. 
96 

UI WALL 1.4E-83 2. 

I€-82 icn- 
it92 
IE-84 
'917 
)E-84 
'4/18 
IE-84 
1413 
IE-04 
'312 
IE-84 

6712419 04/28/8 
2.lE-84 
67/27/10 

2.1E-04 2.6504 
7312817 66/29/6 
2.9584 3.6E-84 
7411917 66/29/6 

921613 - . . . .  . 2. fit-84 1. 6t-84 1.9E-84 

Inhs lat ion 
'%r 

Ingest ion 
M S S  - 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 

9.3E-84 1.7t-83 1.9t-83 
4/4/92 1/5/94 8/7/93 

GONADS 7.8E-84 2.1E-84 2.8E-84 2.1E-84 
71/18/19 68/17/16 66/22/13 

BREAST 1.1E-84 
42/16/43 

R YARROW 1. SE-84 
46/14/48 

KIDNEYS 4 .8584 
41/18/41 

LIVER 6.2E-84 
3/18/44 

ST WALL 8.6E-84 

81/7/12 78/16/16 86/22/12 

981416 72/14/14 67/22/11 

921414 72/14/14 67/22/11 

SI WALL 2.8E-83 4.1E-84 4.8E-84 6. SE-84 

UI WALL 6.2E-83 8.9E-84 1.1E-83 1.4E-83 

LLI WALL 6.3E-83 1.8E-83 1.4E-83 1.6E-83 

. . . .  1.lt-83 4. BE-84 4.3t-84 4.9t-84 

Ingestion Inha I at ion 
U S  - 
Gf ABSORP 1. BE-82 1. BE-82 1. BE-82 1.8E-82 

cs 1.3t-83 2.2E-83 2.3t-83 
5/4/91 116l94 1/8/91 

GONADS 

BREAST 

R YARROW 

KIDNEYS 

LIVER 

ST WALL 

SI W A L L  

UI WALL 

UI WALL 

2.3E-83 4: 8E-84 5: 5E-84 6: 7E-84 
82/7/11 71/16/14 66/22/12 

46/13/41 36/15/49 

62/12/36 43/16/41 43/17/48 

46/18/36 

41/18/41 

2.2E-84 1.8E-84 

6.5E-84 2.8E-84 2.4E-84 2.4E-84 

6.3E-84 

7. BE-84 

1.8E-83 5.2E-84 5.5E-c14 

4.1E-83 7.8E-84 9.6E-84 1.1E-83 

8.1E-83 1.4E-03 1.9E-83 2.3E-83 

9. BE-83 1.6E-83 2.2E-83 2. BE-83 

66/14/31 62/19/29 

86/6/9 78/15/16 66/22/12 

91/4/6 72/14/14 66/22/12 

921414 72/14/14 97/22/11 
RBUINDW 1.1E-83 

WT 8.80 . . . .  . - 6.5t-84 7.9t-84 8.6t-44 

Inhalation 
'*Ir 

Ingestion cuss w 
GI ABSORP 1.E-82 1.8E-82 1 .8E-82 1. BE-82 

4.4E-84 6.7t-84 7.8E-44 
3/3/94 1/6/93 8/18/98 

82/8/10 71/17/12 67/23/18 

47/14/39 

GONADS 4.1E-84 8. SE-86 8.5E-86 9.6E-85 

BREAST 4.1E-86 

R YARROW 6.9E-85 

KIDNEYS 1.3E-84 

LIVER 1.3E-84 

ST WALL 4.8584 
SI WALL 1.lE-83 1.9E-84 2.E-84 2.8E-84 

891610 72/16/12 67/23/18 
UI WALL 2 . 4 3 3  4.1E-84 4.8E-84 5.5E-84 . 

941313 73/16/12 67/23/18 
LLI WAU 2.4683 3.7E-84 4.86-84 5.5E-84 

961312 74/15/11 6712419 
. . . .  Et-84 1. BE-84 1.7t-84 1.9t-84 

53/13/34 

48/28/32 

44/19/37 

2.129 



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

'"%r 
Ingestion Inha I at ion 

CLASS - 
GI ABSORP 
r 
GONADS 

BREAST 

R WOI 

KIDNEYS 

LIVER 

SPLEEN 

ST V U  

SI v u  
UI v u  
LLI v u  
REMINDER 

1. BE-02 1. BE-02 1. BE-02 1. BE-02 
1.4t-03 3.3t-03 3.4t-03 
io/s/86 2/3/95 1/4/96 

73/9/18 67/13/20 64/19/17 
3.6E-03 9.3E-04 1.2E-03 1. 4E-03 

4.4E-04 3.6E-04 3.4E-04 
42/14/44 34/14/62 33/12/55 

8.1E-04 5.  SE-04 4 .BE-#) 4.8E-04 
46/13/41 42/14/44 42/14/44 
1.6E-03 
39/17/44 
1.7E-03 7. BE-04 

1.3E-03 
37/17/46 30/25/46 

37/18/47 
8.1E-04 8.1E-04 

4.4E-03 1. BE-03 1.7E-03 
45/13/42 46/14/41 

67/13/28 64/19/17 
8.5E-03 1.7E-03 2.8E-03 3.2E-03 

82/6/12 68/12/20 e q i g i i r  

t xp / r  69/12/19 6 5 / i ~ / i 6  
1.3E-82 2.4E-03 4.1E-83 4.0S03 

1.6E-03 
I T  0.06 

. . . .  7E-03 1 .k-03  1.4t-03 1 .s t -ab  

"% 
Ingest ion Inha I at ion 

Mss - 
GI ABSORP 1.OE-02 1. BE-02 1. BE-02 1. #E-02 

GONADS 4.4E-84 3.7E-04 

BREAST 3.lE-04 
33/16/61 

R MARROW 4.8E-04 

;2;;:: ;;:7!3? :;:;!3? - - 

44/14/42 

KIDNEYS 

LIVER 

SPLEEN 

35/15/58 
3 .3503 
33/16/61 
3.1E-03 
32/16/52 
2.8E-03 
32/16/52 

UI V U  3.7E-03 9.6E-04 1. BE-03 
71/8/21 62/11/27 

UI v u  1.0E-02 1.9E-1-83 4.1E-03 4 . 4 3 3  

. . . .  . - 1.et-03 1.3t-03 1.k- 
88/5/9 63/10/27 6311 

Inha lation 
'9, 

Ingestion 
CLASS - 
G I  ABSORP 1.OE-02 1. BE42 1. BE-02 1. BE42 

4.4t-06 1.3E-04 1.4E-04 
9/8/83 1/4/95 8/5/95 

CONAM 2.5E-OS 1.4E-05 1.3E-05 1.2E-05 
si/i3/36 58/15/27 61/18/23 

BREAST 1. BE-OS 

R NARROV 1.3E-06 

KIDNEYS 5.  BE-OS 

LIVER 6. BE-OS 

SPLEEN 4.8E-05 

ST V U  7.4E-05 
SI V U  7.8E-06 
UI V U  9.6E-06 2.8E-05 3.0E-06 3.1E-OS 

UI V U  1.4E-04 3. BE-OS 6.9E-05 6.3E-05 

. . . .  et-05 2.6t-86 2.4t-86 2.6t-05 

35/16/49 

36/16/49 

33/16/51 

33/16/51 

33/16/51 

65/9/26 61/13/26 61/17/22 

77/7/16 63/11/26 62/17/21 

Ingest ion Inha I at ion 
CUSS v 
01 ABSORP 1.OE-02 1. #E-02 1. #E-02 1. BE-02 1 - - 
GONADS 6.3E-03 3 .2603 3. BE-03 2.9E-03 

BREAST 2. SE-63 

R Y A R R m  3.2E-03 

KIDNEYS 1.4E-02 
33/16/51 

LIVER 1.5E-02 
33/16/61 

SPLEEN 1.2E-02 
33/18/51 

SI V U  7.OE-03 
UI V U  1.5E-02 5. SE-03 7. BE-83 7. #E-03 

52/12/36 68/16/27 61/16/23 

34/15/61 

36/16/49 

68/11/31 59/13/28 61/16/23 

76/7/17 62/11/27 62/17/21 
UI V U  3.3E-02 7.4E-03 1.4E-02 1.5E-82 

E.t.D.E. 4.9t-03 5.4t-03 4.9t-03 5 .4t-03 

2.130 



~ 

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

Inhalation 
'92YIr 

Ingest ion 
CUSS - 
GI ABSORP 1.0E-02 1. BE-02 1. BE-02 1. BE-02 
LUNGS 5.9t-04* 2.8E-02* 7.8t-02* 2 . B t 4 0 ~  

32/16/62 2/3/96 0/0/100 
c o w  
BREAST 

R UARROV 

KIDNEYS 

LIVER 

SPLEEN 

ILI v u  
U I  V U  
W I N D E R  

v l  

1.3E-03* 

6.6E-04* 

8.1E-04* 

4.1E-03* 

4.1E-83* 

3.4E-83* 

1.1E-03 
2.8E-03 

2.4E-02* 7: 4E-030 ' 

32/16/62 25/28/47 
2.3E-82t 7.8E-030 
32/16/62 28/25/66 
2.8E-82* 9. BE-830 
32/16/62 21/26/64 
1.9E-01* 6.25020 
32/16/62 24/38/40 
1.9E-Blt 6. BE-020 
32/18/62 23/29/48 
1.6E-Oh 4. BE-020 
32/16/62 23/29/48 

4 .4582 
32/16/62 

8.12 
. . . .  1.5t-03* 6.4t-02* 2.3t-02* 3.3t-01* 

'OPIr 
Ingest ion Inhalation 

CLASS - 
GI A I k O R P  1.8E-82 1.0E-82 1.8E-82 1.8E-82 

24/12/04 1/1/90 0/0/100 

38/16/49 
CONADS 3.7E-83 8.1E-03 

BREAST 7.6cB3 

R YARROT 

KIDNEYS 

LIVER 

32/16/62 
8.9E-83 
33/16/51 
6.3E-82 
32/16/62 
8.3E-B2 
32/16/62 

SPLEM 5.6E-82 

SI VALL 6.9E-83 
U I  V U  1.8E-82 

32/16/62 

LLI V U  4.8E-02 1. 5E-82 2.4E-82 
w i 0 1 2 r  s ~ / i i / s  

W I N D E R  1. SE-82 
32/16/52 

B.08 - 1.8t-02 1.3t-02 2 .3E-82 
b 

. . . .  . 

Inhalation 
'9, 

Ingest ion 
CUSS w 
GI ABSORP 1.0E-02 1. BE-02 1.0E-02 1. BE-02 
LUNGS 3.6E-02 1.4E-01 4.lk-01 

29/16/56 2/2/96 0/0/100 
GONADS 

BRUST 

R YARROV 

UIDNEYS 

LIVER 

SPLEEN 

SI VALL 
ILI v u  
U I  V U  

RBUINDER 

. .  
1. BE-82 2.7E-02 1: 1E-02 

36/15/58 39/23/38 
2.7E-02 1.2E-02 
32/16/62 18/28/62 

32/16/62 

32/16/62 27/32/41 

32/16/62 24/29/47 

32/16/62 24/28/48 

2. BE-83 3.1E-02 

1.5E-01 4.1E-02 

1.7E-81 4.8E-02 

1.3E-01 3.7E-02 

1.2E-82 
2.3E-82 
6.2E-02 3.2E-02 

49/14/37 
6.9E-02 
32/16/62 , --, ~- ~~ 

b 0.12 - . . . .  . 5.3t-02 3. l t -02 4.9t-02 

lMIr 
Ingest ion Inhalation cuss - 

GI ABSORP 1.0E-02 1. BE-02 1. BE-82 1. BE-02 
6.k-03 1.1E-02 1.lt-02 
1/2/97 8/4/96 8/1/93 

41/28/39 

41/28/39 

11/28/39 

UIDNEYS 1.8E-03 

LIVER 1. BE-83 

spLEI31 1.6E-03 

SI v u  7.4E-13 
ILI T U  2.9E-82 4.4E-83 7.4E-83 8.9E-03 

LLI W U  4.8E-82 7.4E-83 1.2E-02 1.4E-02 
96/3/1 72/13/15 67/21/12 

961311 72/13/16 67/21/12 . . . .  . - 1.7t-03 2.4t-03 2.X-03 

Inhalation 
lo% 

Ingestion 
Mss - 
GI ABSORP 1.0E-82 1.0E-82 1. BE-82 1.0E-02 * 

1. 0t-03 1.3-03 1.4t-03 

ST TALL 1.6E-03 2.4E-84 
921414 

SI VALL 2.3E-83 3. SE-84 2.9E-04 

UI V U  4.1E-03 6.9E-84 4.1E-84 4.8E-04 
9 ~ 3 1 1  67/28/5 

97/2/1 76/18/6 67/28/6 
U V U  2.lE-03 3.3E-84 2.7E-04 ~- 

961311 8712815 - . . . .  . 2.lt-04 1.8t-04 2.3t-04 

2.131 



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

Ingestion Inha tat ion 
CLASS - 
GI ABSORP 1.BE-02 I. BE-02 1. BE-82 1. BE-82 

8.E-84 8.lt-04 8.9t-84 
1/5/94 O/ll/89 8/17/63 

971211 
ST WALL 1.3E-03 1.9E-04 

SI INL 1.8E-03 2.2E-04 ~~ 

971211 

911211 
UI !ALL 2.0E-03 2.8E-04 1.8E-04 

86l30l4 . .  I .  

LLI WALL 7.8E-84 
t . t . D . t .  3 .k -84  1.2t-04 9.8t-OS 1 .2t-04 

2.132 



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

PLATINUM 

Inhalation 
1% 

Ingest ion 
CUSS - 
GI ABSORP 1.8E-82 1. BE-82 
LUNGS 4.lt-84 ~ 

GONADS 

BREAST 

R YARROW 

KIDNEYS 

ST WALL 

SI WALL 

UI WALL 

UI WALL 

3/3/94 

861817 
3.2E-84 6.3E-86 

3.4E-86 

4.4E-86 
64/14/32 
1.lE-84 
67/23/28 

6.9E-04 1.3684 
81/6/13 

1.3E-83 2.2E-84 
931413 

2.1E-83 3.3E-84 
961312 

8.6E-84 1.4E-84 

48/16/37 

921613 
E. t .D. t .  3.7E-84 1.3t-04 

Ingest ion Inha lit ion 
CUSS - 
GI ABSORP 1.8E-82 1. #E-82 

UNGS 2.6t-83 
16/8/77 

GUNADS 3.1E-83 1.8E-83 

BREAST 1.3E-83 
49/12/39 

33/16/62 

36/15/68 

32/16/52 

R YARROW 1.7E-83 

KIDNEYS 1.4E-82 

LIVW 4.4E-83 

SPLEEN 

ADRENALS 

32/16/62 

32/16/62 
3.7E-83 

4.4E-83 
32/16/62 

SI WALL 3.4E-03 
UI WALL 8.9E-83 
LLI WALL 2.6E-82 6.2E-83 

88/6/14 
E . t . D . t .  3.8t-83 3.lt-83 

Inhalation 
1 9 t  

Ingestion 
Mss - 

1. BE-82 
4.1E-84 
3/3/94 

GI ABSORP 1. BE-82 

GONADS 

BREMT 

RWUMI 

KIDNEYS 

ADRENALS 

ST WALl  
SI WALL 

UI WALL 

U I  W A L L  

4.1E-84 9: 2E-86 

4.4E-86 
46/14/41 
7.  BE-86 
61/13/36 
3. SE-84 
42/19/39 
1.1E-84 
38/17/46 

88/8/12 

4.4E-84 
1.8E-83 1.9E-84 

2.3E-83 3.7E-84 

2.0E-83 4.lE-84 

88/6/7 

021414 
~~~ ~ 

941313 - . . . .  . 1.7t-84 

191R 
Ingestion Inhalation 

Mss - 
GI ABSORP 1.0E-82 1. BE-82 

%9t' 
- 

GONADS 

BREAST 

R URROI 

KIDN€fS 

LIVER 
ADRENALS 

SI WALL 
UI WALL 

1.1E-83 3: 2E-84 
69/9/22 
1.7E-04 
39/14/47 
2.8E-84 
46/13/42 
2. BE-03 

6. SE-84 
36/16/49 
6. SE-84 
34/17/49 

35/17/48 

1.9E-83 
6.2E-83 9.6E-84 

861519 
UI WALL 1.8E-12 i I ?E-03 

92/41) - 6. Ut-84 . . . .  . 

2.133 



50- Year Commi t t ed Dose Equ i va Z en t Factors-- rem/pC i In take (Con t inued) 

Ingest ion Inhalat ion 
CLASS - 
G I  ARSORP 1.0E-02 1. BE-02 . - .  
GONADS 

KIDNEYS 

LIVER 

ADRENALS 

UI WALL 7.8E-03 

3/3/94 
1.4E-04 
38/16/46 
4.lE-03 
34/17/49 
7.4E-04 
34/17/49 
9.3E-04 
34/17/49 
1.3E-03 
91/4/5 

UI WALL 2.0E-02 3.2EL03 

. . . .  7t-03 8.3t-04 
951312 

Inha I a t  ion 
1% 

Ingest ion 
M S S  - 
GI ABSORP 1.OE-02 1.8502 

CONADS 

KIDNEYS 

LIVER 

SPLEEN 

5.2E-06 
33/16/51 
1.8E-03 
32/16/52 
3.0E-04 
32/16/52 
3.1E-04 
32/16/52 

ADRMKS 3. %a4 
32/16/52 

UI WALL 4.4E-84 
LLI WALL 1.3E-03 2. BE-04 

86/5/10 
. . . .  l t - 0 4  2.1t-04 

Inha 1st ion 
'95% 

Ingestion 
cuss - 
G I  ABSORP 1.0E-02 1. BE-02 
4 

3/3/94 

48/14/38 

34/17/49 

34/17/49 

34/17/49 

98/4/6 

951312 

CONADS 2.5E-04 

KIDNEYS 5. SE-03 

LIVER 1. BE-03 

ADRMALS 1.3E-03 

UJ TALL 1.1E-02 1.9E-03 

UI WALL 2.7E-02 4.4E-03 

E. t.D. t. 2.2t-03 1.26-03 

Inha I a t  i on 
19% 

Ingest ion cuss w 
G I  ABSORP 1.0E-02 1.0E-02 

!;$9? 
- 

KIDNEYS 1.4E-04 

ST WALL 1.0E-03 1.4E-04 

S I  WALL 1.0E-03 1.5E-04 

UI WALL 1.6E-03 2.3E-04 

LLI WALL 1.5E-03 2.3E-04 

. . . .  . 1.2t-04 

45/22/33 

951312 

951312 

961311 

961311 - 

Inha la t ion  
1% 

Ingest ion cuss w 
G I  ABSORP 1.0E-02 1. BE-02 

:;&Y - 

KIDNEYS 1.2E-03 

S I  WALL 2.3E-03 4.1E-04 

UI TALL 8.9E-83 1.4E-03 

UI WALL 1.4E-02 2.2E-03 

. . . .  . 5.2t-04 

41/21/30 

90/5/5 

961311 

981311 - 

Inha I a t  i on 
"Pt 

Ingestion 
Mss - 
G I  ABSORP 1.0E-02 1. BE-02 

2.4E-04 

Sl TAU 1.0E-I3 1.1E-04 

S I  WALL 4.1E-04 
UI. WALL 1.9E-04 
UI WALL 1.5E-04 
E.t.D.t. 1.0t-04 3.6t-06 

l / l0 /89  

90/1/ l  

Inha l a t  ion 
2% 

Ingest ion cuss - 
G I  ABSORP 1.N-02 1. 0E-02 

5.2E-03 
1/2/97 

44/22/34 

921414 

KIDNEYS 2.9E-03 

S I  WALL 8.1E-03 1.4503 

UI TALL 3.OE-02 iTiE-03 
961311 

LLI WALL 3.7E-02 5.  $E-83 
971211 

E.t.D.t. 4.5t-03 1.5t-03 

2.134 



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

GOLD 

Inha I at ion 
1*Au 

Ingest ion 
U S  - 
GI ABSORP 1.0E-01 1. BE-81 1 .0E-81 1. BE-01 

4.8E-04 9.3t-04 1. 0t-03 
8/2/90 8/4/90 8/1/93 

GONADS 3.4E-84 1: 3E-04 9: 6E-86 1:0E-04 
64/13/23 68/19/13 66/22/12 

43/28/37 58/46/4 68/22/18 
BUD WALL 6.5E-04 3.4E-03 8.5E-04 2. BE-04 

ST WALL 4.1E-04 
SI WALL 9.3E-04 2.3E-84 2.7E-04 

UI WALL 2.6E-83 4.1E-84 6.3E-04 7.4E-84 

UI WALL 3.7E-83 6.3E-84 8.9E-84 1.1E-83 

. . . .  . 3.6t-04 2.9t-04 2.9t- 

72/14/14 86/22/12 

961312 73/13/14 86/22/12 

91/4/s 72/14/14 66/22 - 

1Ybl 
Ingestion Inha Iat ion 

Mss - 
GI ABSORP 1.0E-81 1. BE-81 1. BE-01 1. BE-01 

7.8t-04 2.3t-03 2.3t-03 

GONADS 2.4E-03 

BREAST 

R YARROW 6.SE-84 

BUD WALL 3.2E-83 

ST WALL 

SI W U J .  3.8E-83 

UU W U  6.6E-83 

UI WALL 8.6E-83 

W I N D E R  1.4E-83 

2/2/96 1/1/97 1/4/96 
1.1E-83 8.9E-04 9.3E-04 

2.4E-81 2.4E-04 

3.1E-04 3.2E-84 

1.1E-82 2.9E-83 1.3E-03 

6.5E-04 

1. BE-03 1.1E-83 
1/14/2# 04/19/17 
1.8E-83 2.1E-83 
68/12/28 64/19/17 

2.1E-83 2.6E-03 3.2E-03 
76/8/17 68/14/18 66/19/16 
1.8E-03 7.0E*16 
43117148 58/28/14 

67/13/38 66/17/18 66/19/16 

36/14/61 34/12/64 

42/12/46 42/14/44 

39/18/43 61/41/8 1/19/16 

46/16/40 

rr 8.86 -0.06 - 8 . h  
E.t.D.t. 2.0E-83 1.3t-03 4.2tt lS 1. l t-03 

'OSh 
Ingest ion Inhalation 

Mss - .- ~. 

GI ABSORP 1.0E-81 1.0E-01 1.0E-81 1.0E-81 
2.9t-02 1.0t-81 
8/8/100 8/8/108 

GONADS 6.2E-84 
BUD WALL 3.6E-03 1.7E-82 

UI WALL 3.SE-03 
UI WALL 9.6E-83 1.8E-83 

t . t . D . t .  1.k-03 l.1t-03 3.5t-03 1.2t-82 

34/16/68 

66/6/9 

Ingestion Inha I at i on 
CLASS - 
GI ABSORP 1.0E-01 1. BE-01 1. BE-01 1. BE-01 

3.6E-03 1.9t-02 2.0E-02 
0/1/99 011199 8/2/96 

CONADS 2.4E-03 1. BE-03 1.0E-03 

BUD WALL 1.3E-02 5.9E-02 1.4E-02 0.3E-83 

SI WALL 4.8E-03 
UI WALL l.9E-82 7.4E-83 8.5E-03 

U I  WALL 4.8E-82 8.5E-83 1.9E-02 2.2E-02 

82/17/21 83/18/19 

36/16/49 58/39/11 06/18/17 

06/18/24 64/17/19 

91/4/6 86/11/23 63/18/19 
. . . .  r t -a3 4.5E-83 5.0t-03 4.9t-83 

Inhalation 
lrnh 

Ingestion 
CLASS - 
G I  ABSORP 1.0E-81 1.0E-81 1. BE-01 1. BE-01 

3.7E-04 1.5t-03 1.6k-63 
0/1/99 8/2/98 8/3/97 

GONADS 1.3E-03 
BLAD V A U  9.3E-03 4.1E-02 1. BE-02 4.1E-03 

SI WALL 4.1E-83 
&I WALL 1.7E-82 5.9E-03 7.0E-03 

UI WALL 2.4E-83 6.7E-83 1.4E-02 1.6E-02 

37/17/46 5014119 85/19/10 

68/11/21 66/18/17 

941313 68/11/21 86/18/17 
. . . .  . 2.9t-03 2.0t-03 1 .8 t -dT - 

Inhalation 
'Q@h 

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

:;;79r :;;79r :;:79;3 
- - - 

sub WALL 4.1E-03 1.9E-02 4.4E-03 1.9E-03 

UI WAU 7.4E-83 2. BE-03 3.  BE-03 
3a/ i r /4r  5814119 es / i e / i e  

67/11/22 04/18/18 
UI WALL 1.8502 2.8E-03 6.3E-03 7.4E-03 

2.135 



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

Inha I at ion 
-Au 

Ingestion 
Mss w 
GI ABSORP 1.8E-81 1. BE-81 1. BE-81 1. BE-81 

3.2t-83 8.3t-03 8 . 7 ~ 3  
1/1/90 8/4/98 8/7/93 

64/13/23 87/19/14 68/21/13 
GONADS 3.8E-83 1.3E-83 1. BE-83 1.lE-83 

H A D  V U  6.7E-83 2.6E-82 8.3E-83 2.3E-83 
43/28/37 ~814616 as/21/11 

ST V U  2.8b-83 
SI V A U  7.4E-83 1.9E-83 2.2E-83 

LlI VALL 1.9E-82 3.2E-83 4. BE-83 5. 6E-83 

UI V U  2.7E-82 4.8E-83 8.7E-83 7.8E-83 

E.E.D.t. ).BE-83 2.7t-83 2.2t-83 2.lt-83 

71/14/16 86/21/13 

921414 72/13/16 67/21/12 

881617 72/14/14 87/21/12 

.- 

Ingestion Inha I a t  ion 
Mss - 
GI ABSORP 1.8E-81 1. BE-81 1. BE-01 1. BE-81 
LUNGS 4 . e t - e ~  s.st-e4 6.9t-04 

8/8/92 8/16/05 8/21/79 
ST V U  1.7E-83 2. BE-84 

9 8 / l / l  
SI V U  9.8E-84 1. i c e 4  

99/1/8 
UI VALL 4.8E-04 
B A D  WALL 8 .  SE-04 2.6E-04 

82/31/7 43/67/8 - . . . .  . 1 . 3 4 4  8.lt-85 7.lt-86 

Inhr I at ion 
2% 

Ingest ion 
cuss - 
GI ABSORP 1.8b-81 1. @€-el 1. e€-81 1. eke1 

1. et-04 1.7 t-84 1.8t-84 

8313216 43/67/0 
E. t .D. t .  6 .k -86  3.6t-86 2.6t-86 2.2E-85 

2.136 



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

MERCURY 

loslrko @Ro) 
Ingest ion Inha Iat ion 

CUSS - 
GI ABSORP 1.8E+88 4.8E-81 l.BE+BO 
LUNG 2.7t-84 1.3t-03 

6/3/91 
GONADS 3. BE-84 

BREAST 2.7E-84 

R NARROW 3.7E-84 

KIDNEYS 2.1E-83 

BRAIN 1.4E-83 

ST WALL 1.3E-83 

SI WALL 
UI W A L L  
U I  W U  
REMINDER 4. BE-84 

9.0E-84 1: SE-84 
67/16/27 
1. BE-84 
68/13/37 

3.6E-84 2.2E-84 
61/14/36 

9.3E-04 1.1E-83 
58/16/27 
7.4E-84 
68/16/20 

1.3E-83 3 .4684 
78/6/22 

2.1E-03 
4.8E-83 
0.3E-83 

I T  8.12 - . . . .  . 1.2t-83 3. 8t-84 

loslrko (In) 
Ingest ion Inhalation 

CLASS - 
GI ABSORP 2.8E-82 2.  BE-82 2. BE-82 

1.3E-83 2.3t-83 
4/3/93 1/5/94 

77/9/14 18/17/13 

45/15/48 

GONADS 1.3E-83 3.3E-84 3.2E-84 

BREAST 1. BE-84 

R W C W  2.2684 

KIDNEYS 

ST WALL 1.3E-83 

68/14/38 
8.6E-84 
44/28/36 
3. 6E-84 
68/9/23 

SI WALL 3.1E-83 6.9E-84 7.4E-84 

&I WALL 7.4E-83 
66/6/9 71/16/14 
1.3E-83 1.7E-83 
92/4/4 72/14/14 

LLI WALL 9.3E-83 1.6E-83 2.2E-83 
931413 72/14/14 

. . . .  et-83 5.6E-84 6.3t-84 

'5 (Vw . 
Ingestion Inha I at ion 

CLASS - 

'%I @Ro) Inhalation 
Ingestion 

CUSS w 
GI ABSORP l.OE+BO 4.8E-81 1.8E+88 
UNCS 4.4t-86 4. l t -84 

3/4/93 
GONADS 4.4E-86 1.2E-84 2.2E-86 

BREAST 4.1E-85 
R NARROW 6.7E-86 
KIDNEYS 3. 6E-84 1.4604 1.7E-84 

BRAIN 2.1E-84 1.1E-84 

ST WALL 5.9E-84 5.9E-84 1.8E-84 

SI WALL 6.7E-84 
UI W A L L  1.3E-83 
U I  WALL 1.8E-83 
RBUINDER 7.6E-86 

IT 8.12 

62/17/21 

61/16/23 

61/17/22 

66/6/9 

. . . .  lt-84 2.5E-04 7. 'It-06 

Inhalation 
'%I (In) 

Ingest ion 
Mss - ._ ~~ 

GI ABSORP 2.8E-82 2.8E-82 2. BE-82 
4.lt-84 5.9E-84 
21 

GONADS 1.6E-84 4. 
78 

KIDNEYS 1. 
47 

ST WALL 6.9E-84 1. 
88 

SI WALL 9.3E-04 1. 
92 

1LI WALL 1.8E-83 2. 
96 

LLI WALL 1.6E-83 2. 
96 . . . .  . 1. - 

ti94 8/8/92 
.E45  3.1E-85 
'11113 69/19/12 
1e-84 
'22131 
1e-84 
'519 
iE-84 1.3E-84 
'414 73/17/18 
IE-04 2.7E-84 
'312 74/15/11 
IE-84 2.9E-84 
'312 73/14/13 - 1.2t-84 

'% (VAS) 
Ingestion Inhalation 

Mss D W Y .  
Of ABSORP 

1.4t-83 
. . . .  1. et-84 

GI ABSORP 
4. Et-83 

. . . .  6. 8t-84 

2.137 



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

l% ( O W  
Ingestion Inhalation 

CUSS 
GI ABSORP 1.0E40 4.E-01 1.0E.00 

1.4E-01* 5.6E-02r 8.9t-021 
47/13 

47/13 

47/13 

47/13 

47/13 

47/13 

47/13 

GONADS 1.7E-01* 7. BE-021 1.1E- 

BREAST 1.4E-01* 5.9E-02* 9.3E- 

R NARROV 2.2E-01s 8.9E-02t 1.4E- 

KIDNEYS 1 . 1 E 4 0 ~  4.4E-01t 7. BE- 

BRAIN 9.3E-01* 3.7E-01* 5.9E- 

REMAINDER 2.9E-01+ 1.1E-01s 1.8E- 

'40 
I l S  
'40 
12* 
'40 
Il* 
'40 
Il* 
'40 
I l t  
'40 
I l t  
'40 

WT 0.18 0.18 0.18 
t.E.D.t. 2.8t-Blt l . l t -01+ 1.8t-Blt 

Inha I at ion l% 'im, 
Ingest ion 

CLASS - __ .- - 
GI ABSORP 2.0E-02 2. BE-02 2. BE42 
LUNGS 3.1E-03* 7.4t-02* 8.1E-02* 

32/16/62 7/8/85 
GONADS 

BREAST 

R NARROW 

K I D N M  

SI V A U  

UI WALL 
UI WAU 

REMAINDER 

5. 5E-03* 

3.3E-83* 

4.4E-03t 

2.1E-02* 

5.5E-83 

6.7E-03 
1.3E-02 

6.3E-03s 

9. bE-02* 2.7E-02* 
32/16/52 26/38/42 
7.4E-02t 2.3E-020 
32/16/52 24/28/48 
9.6E-82t 2.9€-02* 
32/16/52 25/28/47 
5.2E-Olt 1.4E-01* 
32/18/52 27/31/42 
1. BE-01 
32/16/52 

3.4h82 
31/26/43 

32116152 25/28/47 
1.4E-Blt 4.4E-02t 

rrr 0.08 -0.h . o . i 8  
E.t.D.t. 6.0t-03t 1.2t-010 4.2E-02t 

'%I (vw 
Ingestion Inha Iat ion 

CLASS - 
GI ABSORP 

GONADS 1.4E-01s 
BREAST 1.1E-01s 
R NARROW 1.4E-0l* 
KIDNEYS 7.4E-01* 
SI WALL 1. SE-01 
REMINDER 2.lE-0lr 

UNGS 1. lt-tllr 

WT 0.18 
. . . .  1.7t-01 

19% (ORO) 
Ingestion Inha I at i on 

Mss w 
GI ABSORP 1.0E.00 4.0E-01 1.0E*00 

4.8t-04* 1.9t-03t 
8/3/89 

51/14/35 

58/13/37 

58/13/37 

52/14/34 

52/14/34 

61/11/28 

GONADS 5. 2E-04* 7.4E-04s 3.0E-04* 

BREAST 4.8E-04* 2.9E-04* 

R NARROV 7.0E-04* 4.1E-04* 

KIDNEYS 7.4E-03t 2. 8E-03* 4.1E-03* 

BRAIN 4.4E-03* 1.7E-03* 2.5E-03* 

ST WAU 1.3E-03 4.4E-04 

SI WALL 1.7E-03 
&I W A U  5.9E-03 
UI W A U  1.3E-02 
E. t. D. t. 1.1E-03t 1.7t-031 8.2t-84* 

lo% M 
Ingest ion Inha I at i on 

CLASS w 
GI ABSORP 2.0E-02 2.0E-02 2.0E-02 
LUNGS 1.9t-03t 5.5t-03s 

5/3/92 e/s/aa 
GONADS 8.9E-04* 4.1E-04* 3.5E-04* 

58/12/30 65/16/19 
BREAST 2.6E-04* 

38/16/40 
R YARROW 3. SE-041 

41/18/43 
K I D N M  3. BE-030 

36/18/40 
ST V U  4.1E-04 

55/12/33 
SI V U  2.5E-03 8.7E-04 

71/9/20 

881517 88/12/28 

921414 69/12/19 

UI VALL 9.6E-03 1.7E-03 3.2E-03 

UI IAU 2.1G-82 3.4E-03 6.7E-03 

t .E.D.t .  2.2E-03 9.5E-04 1.3t-03 

19% olw 
Ingest ion Inhalation * 

CUSS - 
GI ABSORP 

9.3t-03* 
KIDNEYS 2.7E-03t 
. . . .  1.3E-03* 

2.138 



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

194i0 (Orwr) 
Ingest ion Inha I at ion 

U S  - 19%1 ( O W  Inha I at ion 
Ingestion 

CLASS - ._ _ _  
GI ABSORP 1.0E.00 4.0E-01 1.0E.00 GI ABSORP 1.0E48 4 .E -01  1.0E.00 

2.8t-04 1. at-03 LUNGS 6.3t-Bb 4. &04* 
6/3/92 6/3/92 

GONADS 

BREAST 

RYMWn 

KIDNEYS 

BRAIN 

ST WALL 

SI WALL 
UI WALL 
LLI WALL 
W I N D E R  

8.7E-66r 1.7E-84* 3: 4E-06* 
68/16/26 

0.  3E-06* 3. BE-Bk 
61/14/36 

9. BE-06r 8.1E-06* 6.6E-06+ 
62/14/34 

B.3E-04* 2.6E-04* 3.3E-04s 
67/16/28 

3,7E-04+ 2. BE-04* 
67/16/28 

4.1E-04 4.lE-04 9.BE-06 
78/7/17 

6.9E-04 
1.4503 
1.4E-03 

1. BE-04s 
'IT 0.12 . . . .  1.4t-04s 3.0t-04* l . l t -04s 

Inhr lat ion 
'% m 

Ingestion 
U S  w 
GI ABSORP 2.0E-02 2. BE-02 2. BE-02 

4.1E-04* B.7t-84* 

CONADS 

BREAST 

RWWOt 

KIDNEYS 

ST WALL 

SI WALL 

UI W A L L  

UI W A L L  

3/3/94 8/8/94 

74/18/16 69/19/12 
3.2E-85r 
45/16/39 
4. 8586* 
49/16/36 
2.1E-04 

4.1E-04 9.2E-06 
75/8/17 

8. SE-04 1. BE-04 1.7E-04 

2.1E-03 3.4E-84 4.lE-04 

2.1E-03 3.4€-04 4.1E-84 

2.3E-84* 6.9E-06* 4.8E-06r 

~ / w =  

88/s / r  . n / i ~ / i 2  

941313 73/16/12 

941313 73/16/12 . . . .  3. Bt-04+ 1.4t-04* 1.St-04* 

19% vw 
Ingeat ion Inhr I at ion 

Mss - 

GONADS 

BREAST 

R YARROW 

KIDNEYS 

BRAIN 

ST WALL 
SI v u  
UI WALL 

2.9E-84 2.9E-04 

2.7E-04 

3.7E-04 

4.0E-03 1. BE-03 

2. BE43 

1.2E-03 
1. BE-03 
6.9E-03 

1: BE-04 
64/14/32 
1. BE-04 
62/14/34 
2.1E-84 
62/14/34 
2.6E-03 
64/14/32 
1. 6E-03 
64/14/32 

UI WE 1.1E-02 
E.t.D.E. 7 . k - 0 4  1 .3E-03 6. 6t-04 

'% cm) 
Ingest ion Inhalation 

Mss - 
GI ABSORP 2.0E-02 2. BE-02 2. BE-02 

1.8t-83 4.4t-03 
3/3/94 8/3/97 . .  

GONADS 1: 8E-04 
62/16/33 

41/17/42 

38/19/43 

88/1/13 

92/41) 71/12/17 

1.8E-04 RNARRW 

KIDNEYS 1.9E-03 

SI WALL 2.3E-03 4.8E-04 

UI WALL 9.3E-83 1. BE-83 2.7E-03 

UI WALL 1.E-02 2.8E-63 6.2E-03 -~ ~ 

961312 78/12/10 . . . .  . - B.9t-04 1.0t-03 

l% (vw 
Ingestion Inhalation 

QASS - 
GI ABSORP 

8.lt-03 
. . . .  8.8t-04 

ii ABSORP 
1.4€-03* 

. . . .  1.7t-04s 

2.139 



1 

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

'9"o (Offi) 
Ingest ion Inha tat ion 

CLASS w ._ ~~ 

GI ABSORP l .#E*## 4.8E-81 l .BE48 
2.2t-04 8.1E-84 

GONADS 

BREAST 

R NARROW 

KIDNflS 

BRAIN 

ST WALL 
SI WALL 
UI WALL 

2.3E-84 2.7E-84 

2.1E-84 

3.6E-84 

3. BE-83 1.4E-83 

2.1E-83 8.1E-84 

5. SE-84 
7. BE-84 
2. SE-83 

8/3/89 
1.3E-84 
61/14/35 
1.3E-84 
68/13/37 
2.1E-84 
68/13/37 
2.1E-83 
61/14/36 
1.2E-83 
51/14/35 

UI WALL 5. 5E-83 
. . . .  3t-84 7.3t-84 3.7t-84 

Inha tat ion 
lWb 0 

Ingest ion 
U S  - ---- 
GI ABSORP 2.8E-02 2.8E-82 2.8E-02 

8.1E-04 2.7E-83 
5/3/92 8/2/98 

63/13/34 

37/18/47 

48/16/46 

35/17/40 

GONADS 3.1E-04 1. BE-84 

BREAST 1.lE-84 

R NARROW 1.8E-84 

KIDNEYS 1. 6E-83 

ST WALL 1. BE-04 

SI WAU 1.E-83 
54/12/34 
2.8E-84 
78/9/21 

lU WAU 4.1E-83 7. bEh4 1.4E-83 

UI WALL 8.9E-03 1. SE-83 3.1E-83 
87/5/8 68/11/21 

92/41) 68/11/21 - . . . .  . 4.3t-84 5.9t-84 

l*b 0 
Ingest ion Inha Iat ion 

CUSS w 
GI ABSORP 

KIDNEYS ::::-:: - 
. . . .  B.3t-86 

l-h (fm 
Ingestion Inha I at ion 

CUSS - 
GI ABSORP 1.8E40 ).BE-81 1.8E48 

;;:;9: 
- 

ST WALL 8.1E-04 8.1E-84 9.2E-86 

SI WALL 3.7E-84 
UI WALL 1.7E-84 

98 / l / l  

. . . .  9t-86 8.lt-85 3. l t -85 

l-h w9 
Ingestion Inhalation 

Mss - 
GI ABSORP 2.8E-82 2. BE-82 2. BE-82 

2.lt-84 2.4t-84 
1/9/90 8/15/85 

ST WAU 8.1E-84 9.2E-86 

SI IAU 4.1E-04 4. 8 5 8 5  
9 8 / l / l  

901210 , -. - ._ 

UI W A L L  1.9E-04 
E. t .D. t .  8.5E-06 3.4t-05 2.8t-05 

VAP) 
Ingasti on Inha tat ion 

Mss - 
QI A B O R P  
LUNGS 6.5E-84 
. . . .  B.7E-85 

=% @Ro) 
Ingestion Inha I at ion 

Mss - 
GI ABSORP 1.8E40 4.8E-81 l .BE48 

4.4t-03 1.8t-83 4. l t -03 
33/9/58 

GONADS 6.2E-83 2.7E-03 3.2E-83 

BREAST 4.4683 1.9E-83 2.9E-83 

R YARROI 8.3E-83 2.6E-03 4.1E-03 

KIDNEYS 7. BE-02 2.8E-82 4.4E-82 

BRAIN 4.4E-02 1. -02 2.7E-82 

SI WAU 3.4E-83 
UI W A L L  B.7E-83 
UI W U  1.4E-82 
C.t.D.t. 1.8E-82 5.6E-83 6.St-83 

48/13/38 

47/13/48 

47/13/48 

48/13/39 

48/13/39 

2.140 



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

Inha I a t  ion 
% (In) 

Ingest ion 
cuss - 
GI ABSORP 2.OE-02 2. BE-02 2.OE-02 
LUNGS 3.3t-43 3.3t-02 _. ~~ 

GONADS 1.2E-03 

BREAST 

R NARROW 

KIDNEYS 

SI WALL 2.lE-03 

U I  WALL 7.4E-03 

LLI WALL 2.OE-02 

RWINDER 

28/18/78 0/1/99 
2.4E-03 
37/15/48 
2. BE-03 
33/16/51 
2.4E-03 
33/16/51 
2.5E-02 
32/16/52 
2.7E-03 
39/14/47 
3.5E-03 

5.2E-03 9. BE-03 

2. BE-03 

53/12/35 

18/8/22 56/18/32 

32116152 , --,  ~~ 
._ 

WT 0.06 
. . . .  2.lt-113 4.Bt-03 4 .k -03  

%I (VAP) 
Ingestion Inha I a t  ion 

CUSS - 
GI ABSORP 

GONADS 
BREAST 2.9E-03 
R NARROW 3.5E-03 
KIDNEYS 3.6E-82 
RWINDER 4.1E-03 

WT 8.24 
. . . .  6.2t-03 

2.141 



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

THALLIUM 

.. 
Inha I at ion - Ingest ion 

CUSS 
GI ABSORP 1.0E40 1. BE40 
LUNGS 2.lt-04 

3/18/87 
ST WALL 1.0E-03 1: 2E-04 

93/2/6 
RWINDER 1.4E-04 

WT 0.06 
E.E.D. t .  7.lt-05 3.3E-06 

.. 
Ingestion Inhalation 

CUSS 
GI ABSORP 1.0E40 1. BE40 
mGS 3.5t-06 

5/11/84 
GONADS 6.6E-06 2.1E-06 

BREAST 3. BE-08 

R YARROW 4.1E-06 

ST WALL 2.0E-04 2.4E-06 

W I N D E R  4.8E-06 1. BE-06 
62/8/30 

I T  0.12 0. 12 
. . . .  9t-06 8.4t-06 

67/22/11 

41/16/44 

42/17/41 

08/3/9 

Inhalation 
1% 

v Ingest ion 
CLASS 
GI ABSORP 1.0E40 1. BE48 

3.3 t-06 :;::0:4 - 
GONADS 3.2E-05 1: 4E-06 

BREAST 3.1E-06 1.7E-06 

R YARRM 3.4E-06 2. BE-06 

KIDNEYS 1. BE-04 4.8E-06 
83/18/19 

ST WALL 6.9E-04 8.9E-06 
88/4/19 

RBUINDER 1.2E-04 

. . . .  . 4. BE-06 

68/19/15 

48/15/37 

60/16/35 

WT 0. 12 - 

Inhalation - 
5/4/91 

Ingestion 
CUSS 
GI ABSORP l .BE40 1. BE40 
LUNGS 2. et-04 3.5t-06 

GONADS 3. BE-06 1:7E-06 

BREAST 3.3E-06 1.9E-06 

R MARROW 4.4E-06 2.5E-06 

KIDNflS 1.4E-04 7. BE-05 

ST WALL 3.7E-04 7. BE-06 

REUAINDER 8.1E-06 

61/17/22 

61/14/36 

52/14/34 

59/16/25 

83/5/12 
- 

WT 0. 18 4 4.3 -0 

Inha I at i on 
lgsyrl 

Ingestion 
CLASS - - -- 

1. BE40 
Gs 7.4t-05 4.4E-04 

GI ABSORP 1.0E.00 

5/6/98 

66/18/16 
GONADS 7.8E-06 3. SE-06 

BREAST 7.0E-06 4.1E-06 

R W O W  8.1E-06 4.4E-06 
62/16/33 

KIDNEYS 2.4E-04 1.1E-84 
04/18/18 

ST WALL 1.1583 1.8E-04 
85/4/11 

W I N D E R  2.0E-04 
WT 00.18 

t . t . D . t .  1.6E-04 9.lt-05 

61/14/36 

Inha I at ion 
1% 

Ingest ion 
Mss - 
GI ABSORP l.BE.00 1. BE40 

1.6t-04 4. at-04 
9/6/88 

WNADS 1.9E-04 8: 9E-0s 
64/17/19 

49/13/38 

68/14/38 

BREAST 1.6E-04 9.2E-06 

R YARROW 1.7E-04 1. BE-04 

2. BE-04 KIDNEYS 4.lE-04 
68/16/24 

ST WALL 9.3E-04 2.2E-04 
71/7/22 

W I N D E R  4.1E-04 1.7604 
63/11/36 

WT 0. 18 0. 18 
. . . .  6t-04 1.8E-04 

2.142 



! 
-1 

ear Committed Dose Equivalent Factors--rem/@ Intake (Continued) 

Inha tat ion 
a2T I 

Ingestion 
n I Y 

Inhalation 
'91 

Ingestion 
UASS - 
CY ABSORP 1.0E.88 1.0E*08 G O R P  1.0E.80 1. BE48 

at-es 3.1E-84 1.2E-03 1.3E-83 _ _  
4.8E-86 

4.4E-86 

1 6.3E-86 

ES 1.9E-84 

AU 3.7E-84 

63/17/20 
2.6E-86 
62/14/3A 
3. BE-86 
63/14/33 
9.2E-86 
61/17/22 
7.8E-86 
79/7/14 

BREAST 1.1E-83 
48/13/39 
7. BE-84 _. ._ - . ~~ 

I -  46/13/41 
b R YARROW 1.6E-83 9.3E-84 

BONE SURF 1.3E-03 
47/13/48 
8.1E-84 

KIDNEYS 3.4E-03 

ST WALL 1.7E-83 

2. iE-03 
48/13/39 

IT m i n  SI wAU i . s ~ - m  9.3E-04 
48/13/39 

ReUINDW 1 - 7E-83 1.1E-03 

w 8.12 - . . . .  . 9.8E-84 

GONADS 6.9E-84 - 
66/14/31 GI ABSORP 1.0E40 1. 0E.88 

R YARROW 6.9E-84 3.66-84 GONADS 2.4E-83 1. SEb3 

BRWT 2.4E-83 1.6E-03 

BREAST 4.8E-84 1 L B A  2.4t-03 4.lt-03 

49/13/38 47/13/48 

14/6/81 
3.E-04 

Ingest ion Inhalation 
Mss - 

..._._ 1.4E-83 7.8E-84 47/13/48 
63114133 R YARRm 2.4E-83 1.8E-03 

ST IAU 1.2E-83 4. bE-04 
57/18/33 

48113139 
W I N D E R  8.6E-84 6.2E-84 

WT 8. 18 ' 0 . h  - . . . -  . 4.6t-84 

Inhalation 
2% 

Ingestion 
Mss - 
GI ABSORP 1.0E48 1. BE41 

2. It-84 6.3t-84 
1#/4/80 

69/14/36 

49/13/38 

49/13/38 

68/14/38 

68/11/31 

GONADS 2.3E-M 1.4E-84 

BRUST 2.8584 1.2E-M 

RUMROW 3.2E-84 2. #E-84 

BONE SWIF 2.9E-84 
KIDNEYS 1. BE-83 6.9E-14 

ST W A L L  4.4E-84 1.7E-84 

SI WALL 2.SE-04 
REMAINDER 2.7E-84 1.6E-84 

0.12 8.18 
9t-84 2.3E-84 

48/13/39 rr 
. . . .  

47/13/48 

47/13/48 

62/12/36 

41/13/48 

47/13/4# 

KIDNEYS 1.7E-812 1.1E-82 

ST WALL 3.4E-83 1.7E-83 

SI WAU 2.4E-83 1. SE-03 

W I N M R  2.4E-83 1.6E-83 

rt 1.12 - 8 . i 2  
t.t.D.E. 3.2t-03 2.3t-83 

2.143 



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

LEAD 

Inha I at ion 
lo% 

Ingest ion 
cuss - 
GI ABSORP 2.0E-01 2. BE-01 
LUNGS 1.3t-04 _ _  

2/11/07 

80/12/8 

92/2/6 

GONADS 4.E-06 8.1E-06 

ST WALL 6.3E-04 6.3E-06 

SI WALL 2.4E-04 3 .OE-O6 

U I  WALL 2.E-04 2.8E-06 

UI WALL 9.2E-OS 
REUAINDER 7. BE-06 

WT 0.06 

931413 

91/5/4 

. . . .  st-OS 2. St-06 

Inhs I at ion 
1% 

Ingestion 
CUSS - 
GI ABSORP 2.OE-01 2. BE-01 

:;&Y - 
CONADS 1.3E-04 3.7506 

67/11/22 

42/16/43 

43/18/41 

39/16/46 

BREAST 2.7E-06 2.7E-06 

R WRRM 6.6E-86 6.3E-06 

LIVER 1.1E-04 

BONE SUW 1. BE-04 
43/19/38 

ST W K L  4.4E-04 8.6E-06 
79/6/15 

SI WKL 5.2E-04 9.2E-06 
85/6/18 

UI W U  6.3E-04 1.1E-04 
86/5/9 

UI WALL 3 . 6 0 4  6.3E-85 
81/7/12 

W I N D E R  7.8E-06 
R 0.06 

. . . .  . - 7.7E-05 

Inhalation 
' 9 b  

Ingest ion 
cuss - 
GI ABSORP 2.OE-01 2. BE-01 

UNGS 2. I t -04 
4/6/90 

841917 
GONADS 1.8E-04 3.7E-06 

BRUST 4.1E-OS 2.3E-06 

R YMUMI 8.3E-86 
47/14/39 
3.7E-06 
62/16/32 

ST T A U  6.3E-04 
46/17/37 
1. BE44 
84/4/12 

SI W A L L  6.3E-04 1. BE-04 

UI V U  8.1E-04 
921414 
1.3E-04 
931413 

UIWU 4.1E-04 7. BE-OS 

RWINDER 1. BE-04 
or/s/3 

I T  8.06 
. . . .  2.2t-84 7. Bt-06 

.-  

Ingeat i on Inhr lot ion 
u s .  - 
GI ABSORP 2.OE-01 2. BE-01 

1.3t-83 
i / i / ee  

GONADS 1.6E-03 4.E-04 
71/9/20 

R UARROW 6.3E-04 7.4E-04 

BREAST 
43/18/41 
2.4E-04 
42/14/44 

SI T U  2.2E-03 6. SE-04 
74/8/18 

UI W U  6.6E-03 1.1E-03 
86 I6 I18 

UI T U  1.OE-82 1. k - 0 3  
91/4/5 

KIDNEYS 6. E-04 

LIVER 1.4E-03 
41/16/43 

48/17/43 
BONE SWIF 2. BE-03 

43/18/39 
. . . .  St-03 7.9E-04 

2.144 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Ingest ion Inha I a t  ion 
CLASS w 
G I  ABSORP 2.8E-81 2. BE-81 

6.5t-84 

GONADS 

BREAST 

R MARROW 

BONE SURF 

KIDNEYS 

LIVER 

ST WALL 
S I  WALL 

UI WALL 

UI WAU 

REMAINDER 

6/4/91 
6.7E-84 1.4E-84 

03/7/18 
7.4E-85 
46/13/41 

2.4E-84 2.1E-84 
47/16/37 
2.3E-86 
48/17/43 
1.7E-84 
48/17/36 
3.3E-84 
44/17/39 

7.  BE-84 
1.4E-83 2.6E-04 

8r/6/7 
2.7E-83 4.4E-84 

2.8E-83 4. BE-84 

3.6E-84 

911416 

931413 

WT 8.86 
. . . .  6.7E-84 2.4t-84 

Mss 
Inha I a t  ion 

2% 
Ingest ion - 

G I  ABSORP 2.8E-01 2. BE-81 
LUNGS 4.4t-84 

6/6/90 
GONADS 

BREAST 

R NARROW 

LIVER 

ST WAU 

S I  W A l L  

ILI WALL 

UI WALL 

RBUINDER 
11 

6.9E-84 

1.1E-84 

1.6E-84 

1.1E-83 

1. BE43 

2.2E-83 

9.6E-84 

3.7E-04 
0.06 

1: 2E-84 
t ~ / t ~ / r  
6.7E-06 
48/13/39 
9.2E-85 
63/15/32 
1. SE-84 

2.2E-04 
79/5/10 
2.6E-84 
91/6/4 
3.6E-84 
82/41) 

89/6/6 

4 r / n / w  

1.7E-84 

- 
t.E.D.t. 6.SE-84 1.7t-84 

Ingest ion Inhalat ion 
Mss - 
G I  ABSORP 2.8E-81 2. BE-81 
mcs 2.4t-022 -825 

J"s;:6/sa 
GONADS 

BREAST 

R mol 

BONE SURF 

KIDNEYS 

LIVER 

UI WAU 

REMAINDER 

2.1E-82* 

2.4E-821 

9, 6E-82* 

1.4E-81s 

3.6E-82* 

6. BE-82s 

2.3E-82* 

3.7E-82* 

6.  bE-02s 
36/16/49 

36/16/49 

36/16/49 

36/16/49 

36/16/49 

36/16/58 6.6E-82 

36/15/49 

36116149 

6.9E-82*. 

2.6E-81* 

3. SE-81* 

8.9E-82s 

1.4E-81* 

1. BE-Bl+ 

VT 8.12 'e.12 
e. t. D. E. 3.9t-82* 9.9t-82s 

Inhalat ion 
2% 

Ingest ion 
W S  - 
G I  ABSORP 2.8E-81 2.8E-81 

7.8E-04 

COWADS 8.9E-84 2.2E-84 

R YARROV 4.4E-84 6. SE-84 

BONE SW 2. BE-83 

BREAST 1.3E-84 

KIDNEYS 4. 4E-84 

LIVER 9. BE-84 

SI WAlL 1.3E-83 3.1E-84 

UI V U  3.4E-83 6.3E-84 

UI WAU 6.TE-83 1.1E-03 

E. t .D. t .  9.6t-84 6.2t-84 

7/4/89 

74/8/18 

42/16/42 

48/17/43 

42/14/44 

41/16/43 

39/18/46 

76/8/16 

86/6/9 

921414 

Ingest ion Inha Irt ion 
Mss - 
G I  ARSORP 2.8E-81 2. BE-01 

6.3t-83* 1.k-82s 
36/16/49 

BONE SW 1.4E-82s 3. 6E-02+ 
36/15/49 

KIDNEYS 1. 6E-03* 4.1E-83* 
36/15/49 

LIVER 3.4E-838 8.6E-83s 
36/16/49 

. . . .  1. St-83* 3.7 t-93r 

2.145 



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

*f% 214Pb 
Inhalation - Ingestion 

cuss 
2. BE-01 

BONE SURF 2. LE-04 
67/26/17 

ST W A L L  7.E-04 1. iE-04 
971211 

971211 
SI WALL 8.1E-04 1.2E-04 

UI WALL 1.3E-03 1.9E-04 

U I  W A L L  8.3E-04 9.6E-06 

. . . .  . 9. 0t-06 

98/2/8 

961311 - 

Inhalation 
2% - Ingest ion 

tu!% -- -- 
GI ABSORP 2.0E-01 2.0E-01 

0 1  5 .6E*00* 1.4t*01* 
36/16/49 

BONE Sva 8.1E*01* 2. iE*02* 
38/16/49 

KIDNEYS 1. BE*Bl* 2.6E*Bl* 
38/16/40 

LIVER 2.3E*01* S.BE*Bl* 
36/16/49 

t . t . D . t .  S . l t *Bh  1 .3 t * l l *  

Inhr I at i on 
2% 

Ingestion 
Mss v 
01 ABSORP 2.0G-81 2 .0501 

ST WALL 4.4E-03 
SI W A L L  2.1E-03 
UI WALL 8.6E-04 
t. t .D .  t. --4.9t-04 8.0t-03 

!;$A2 - 

- 

Ingestion Inhr I at ion 
CUSS - 
GI ABSORP 2.0501 2. BE-01 

1/1/98 . 
R M O I  6.E-02 1.. 2k-e1 

48/21/31 

49/21/30 

48/21/31 

BONE suI(F 6.3G01 1.4E*BI 

LIVER 8.lE-02 1.8E-01 

KIDNEYS 4.1E-02 
UI W A L L  8.3E-02 
UI W A L L  7.4E-02 - . . . .  . 1.8E-01 

. -  
Ingest ion Inha I ation 

CtASs - 
GI ABSORP 2.0E-01 2. BE-01 

6.6t-02 
1/6/93 

GONADS 1.2E-04 
R YARROI 4.1E-04 
BONE SURF 4.1E-03 
ST W A L L  3.3E-03 
SI W A L L  2.1E-03 
UI WALL 9.3E-04 
. . . .  5t-04 6.7E-03 

2.146 

e 



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

B I SMUTH 

i 
Ingest ion Inhalation 

CLASS v 
G I  ABSORP 6.OE-82 6. BE-02 5. BE-02 

NCS 1.9t-04 2.0t-04 

CONADS 1.3E-04 2.2E-OS 2.2E-OS 

KIDNEYS 2.4E-04 6.7E-OS 

ST W A L L  8.SE-84 1.1E-84 

S I  W A L L  4.4E-84 6.3E-OS 

UI WALL 4.4E-04 6.7E-0s 7. BE-06 

UI WALL 4.lE-84 8.7E-06 1.1E-04 

WINDER 1.6E-84 w 0.06 

2/9/89 o/i2/ae 

84/8/8 66/14/21 

49/24/21 42/47/11 

88/3/9 

91/4/s 

91/5/6 67/13/20 

941412 78/12/18 

t . E. D. E. 1.7E-04 6.lt-os 6.lt-os 

%i 
Ingest ion Inha I at ion 

Mss - 
G I  ABSORP S.8E-02 5.8E-02 6. BE-82 

NCS 6.2E-04 7. 0t-04 
2/6/93 0/10/90 

88/6/6 78/18/12 

63/26/21 43/61/0 

CONADS 3.3E-04 S.9E-06 4.8E-86 

KIDNEYS 7.8584 2.1E-04 

ST VALL 1.3E-03 2.1E-M 

SI VALL 1.SE-83 2.3E-04 

UI WALL 1.9E-03' 2.9E-04 2.2E-04 
941313 

961312 i 3  jG3 jii 
UI IKL 1.lE-83 1.7E-04 1.0E-84 

W I N D E R  2.E-M 
I T  m ma - . -- 

E.t .D. t .  4.5t-04 1.8t-04 1.3t-04 

Ingestion Inhalation 
CLASS w 
G I  ABSORP S.0E-02 5.OE-02 5. BE-82 
UNCS 3.lt-04 3.6E-04 

CONADS 

BREAST 

Rluwnrr 

KIDNEYS 

ST WALL 

S I  WALL 

UI W A L L  

UI WALL 
REWINDER 

3.3E-04 

7. BE-OS 

9.6E-OS 

1.1E-03 

1.1E-03 

1.2S-83 

3. BE-84 
2.9E-04 

3/6/91 1/13/06 

881716 65/24/11 
S.6E-OS 2.3E-OS 

3.6E-06 

4.1E-06 

4.1E-04 1.3E-84 

1.9E-84 8.9E-05 

1.7E-84 

1.8E-04 7.4E-OS 

45/12/43 

61/13/30 

69/28/13 41/58/9 

04/4/12 63/28/27 

931413 

931413 6912219 

9. BE-86 
68/11/30 

I T  0.86 -8.86 
E .  E. D. E. 3.6t-04 1.2t-04 6.6t-05 

Inhalation 
2Lsei 

Ingestion 
Mss - 
G I  ABSORP S.0E-02 S.0E-02 S.0E-02 

-03 2.1 -03 

GONADS 2.SE-83 4 .4604 6. SE-04 

R YMWM 6.9E-84 2. SE-04 2. SE-04 

BREAST 1.8E-04 1.9E-04 

KIDNEYS 3.4E-83 9.3E-04 

ST W A L L  1.7E-83 S.2E-04 

S I  VALL 4.1E-03 7. BE-84 9. BE-04 

UI WALL 7.8E-83 1.3E-83 1.7E-03 

LLI WALL 8.1E-03 1.3E-83 2.OE-03 

WINDER 1.3E-83 4.8E-84 

:&3 1/S794 

871618 78/16/16 

63/11/36 42/14/44 

47/18/43 33/13/54 

41/28/30 46/43/11 

62/13/35 

88/S/7 78/15/15 

91/4/6 71/14/15 

961312 72/13/15 

41/17/42 
UlT 8.06 8.06 - . . . .  . 7.4t-04 0.2t-04 

2.147 



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

Inhalation 
='sei 

Ingestion 
CLASS - 
GI ABSORP 6.8E-82 
LUN(;S 

GONADS 6. SE-83 

k Y A R R O W  1.2E-83 

BREAST 

KIDNMS 

SI W A L L  6.9E-03 

U I  W A L L  9.8E-83 

U I  W A U  1.9E-82 

REWINDER 2.4E-83 

5.  BE-82 6.  BE-82 
1. St-83 1.6t-02 
014 jee e / i / w  
1.3E-83 2. BE-83 
77/7/10 69/18/31 
7. BE-84 
44/12/44 
6. SE-84 1.4E-83 
41/11/40 18/6/79 
1.3E-02 3.7E-83 
34/18/68 36/31/33 
1. 6E-83 
7 11 8 12 1 
2.1E-83 4.4E-83 
79/8/16 67/18/33 
3.2E-83 7.8E-83 
98/4/0 82/18/20 
2. @E-83 3.2E-83 
33l16162 111190 

W T  8.88 '8.60 . 6.80 
E.t.D.E. 3.7E-83 2.8t-83 3.9t-83 

Inha 1st ion 
2#ei 

Ingestion 
CLASS v 
GI ABSORP 6.8E-82 5. BE-82 6. BE-82 
LUNGS -83 2.lt-82 

GONADS 1.1E-82 2.2E-83 4.4E-83 
:;:;01 9/1/99 

88/0/14 83/11/28 

47/11/42 

34/16/58 42/38/22 

76/7/10 02/11/27 

R N A R R O W  2.3E-83 1.3E-83 

KIDNEYS 2.4E-82 8.3E-83 

SI W A L L  1.2E-82 2.8E-83 6.2E-83 

UI V U  2.3E-82 4.4E-83 9.3E-83 

LLI W A L L  4.4682 7.4E-83 1.7E-82 

W I N D E R  4.4E-83 3.3E-83 

rr 8.80 8.86 

64/6/11 03/18/27 

921414 66/18/26 

33/16/52 

. . . .  . - 3.7t-83 5.9t-83 

Inhalation 
i 

Ingestion 
U S  w ._ .- - 
GI ABSORP 6.8E-82 5 .BE42 5.8E-82 

2.6t-03 1.2t-01 
8/3/91 0/8/108 -I  -, ~~ , . 

GONADS 6.9E-83 1.4E-03 
7417119 

KIDNMS 2. eE-82 
331 181 61 

SI W A L L  7.8E-83 
U I  W A L L  1.SE-82 3.1E-83 

88/8/14 
U I  W A L L  3.4E-82 6.9E-83 

921414 
W I N D E R  2. BE-83 

32/16/53 
8.88 

9t-03 2.9t-03 1.4t-02 
W T  

. . . .  

2%i 
Ingest ion Inha I at i on 

CLASS - 
GI ABSORP 6.8E-82 5 .  BE-82 6. BE42 

1 . 1 t 4 8  6 .3t*81 
1/1/90 8/8/188 

33/16/51 
KIDNMS l.lE*BB 1.1E41 

, .  
U I  W A L L  2.9E-81 
t.E.D.t. 8.8t-02 8.0t-81 7 . Ct*BB 

4uei -_ 
Ingest ion Inhalation 

QASS - 
GI ABSORP 6.8E-82 6. BE-82 6. BE-82 

1.0t.88 
e/e/1ae 

KIDNEYS 2.2E-82 2.1E-81 

UI W A L L  2.1E-82 
U I  W A L L  6.6E-82 
E. t.D. t. 6.9t-83 1.3t-82 1 .9t-81 

31/16/64 

%i 
Ingestion Inhalation 

cuss - __ 
GI ABSORP 6.8E-82 6.0E-82 6.8E-02 a ' 

1.3t-81 1.4t-81 
8/7/93 8/14/80 

KIDNEYS 4.1E-83 1. BE-81 
61/31/8 

ST !ALL 6.9E-83 
SI W A L L  4.1E-03 
U I  VALL 2.4E-83 
. . . .  9t-84 2.lt-02 1.7t-82 

2.148 



I 
i 

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

Ingestion Inhalation 
CLASS v 
GI ABSORP 5.0E-82 5. BE-02 5 .  BE-82 
LUNGS 1. 0t-01 1.2t-01 

8/8/92 8/15/05 

62 J31 J7 
KIDNRS 2.2E-03 7 .BE42 

S? WALL 4.0E-03 
SI WALL 2.7E-03 
&I W A L L  1.6E-03 
. . . .  0t-04 1.7t-02 1.4t-02 

2% - 
Ingestion Inhalation cuss v I 

i GI ABSORP 5.0E-82 5. BE-02 5. BE-02 
I 4.4t-02 ).at-02 
! 8/13/87 6/18/62 

KIDNEYS 1.6E-02 
64/32 J4 

ST WALL 3.2E-03 
SI WALL 8.5E-04 

i 
i 4t-04 6.3t-03 5.  a t 4 3  

-\ 
. . . .  

i 
I 

. .._ 

2.149 



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

POLON I UM 

Ingestion Inhalation 
U S  - ._ ._ 

GI ABSORP 1.8E-81 1. BE-81 1. BE-81 
2.5t-84 3.2t-84 

SPLEEN 

KIDNEYS 

GONADS 

BREAST 

R YARROW 

ST W A L L  

SI W A L L  
UI W A L L  

U I  W A L L  

3/8/89 1/12/87 

45/19/36 

47/19/34 

78/18/12 66/18/14 

46/15/40 

49/15/36 

1.4E-04 

8.9E-86 

1. 8E-84 4.1E-86 3.4E-86 

3.4E-86 2.4E-86 

4. BE-86 2.8E-86 

7. BE-84 1.1E-84 
82/5/13 

4.8E-84 
5.9E-84 1. BE-84 1. 8E-84 

~ a / s / 7  7a/is/is 
4.8E-84 8.5E-86 1. BE-84 

88l6l8 78/15/16 , .  . .  
RWINDER 1.3E-84 

WT 8.86 
E.E.D.t. 2.8E-84 7.9E-85 6.9E-86 

Ingestion Inhr I at ion 
CLASS - 
GI ABSORP 1.8E-81 1. BE-01 1. BE41 
UNGS 4.lt-04 5 .2t-84 - ._ 

4/6/90 1/11/08 

41/18/41 

43/18/39 

71/11/18 59/22/19 

44/16/41 

48/15/39 

73/7/21 

82/7/11 

84/6/11 

S R W  3.0E-84 

KIDNEYS 1. E-04 

GONADS 2.3E-84 6.3€-86 3.2E-86 

BREAST 4.E-86 4.4E-86 

R YARROW 7.8E-86 6.2E-86 

ST WALL 8.7E-04 1.5E-84 

SI WALL 7.8E-84 1.4E-84 

UI WALL 8.1E-84 1. SE-84 

UI WALL 3.2E-84 
W I N D E R  1.8E-84 rr 8.86 
. . . .  . 4 1.3k-84 7.8E-86 

cuss 
Inhalation w 

2"Po 
Ingestion 

GI ABSORP 1.8E-81 1. BE-81 1. BE-81 
4.4t-84 5.5E-84 
6/5/89 1/6/91 

49/21/38 36/32/32 

54/28/26 1.4E-04 1.8E-84 

84/8/8 71/19/18 

47/14/39 38/18/52 

63/13/34 36/19/46 

SPLEM 3.3E-84 1.4E-84 

KIDNEYS 2.2E-84 

COW 6.E-84 

BRUST 1.1E-04 7.4E-86 5.2E-85 

R YARRm 1.8E-84 8.9E-86 6.3E-85 

ST W A L L  8.5E-84 1.7E-84 

SI WALL 1.6E-83 2. BE-84 2.3E-84 

UI WALL 2 . 6 ~ 4 3  4.lE-84 3.5E-84 

UI WALL 1.5E-83 2.6E-84 2.1E-84 

RENAINDW 4.1E-84 

55/17/20 

88/8/6 72/18/18 

92/41) 73/17/18 

89/6/6 73/18/9 

WT 8.86 

Inha tat ion 
2% 

Ingest ion 
Mss - 
01 ABSORP 1.8E-81 1. eE-01 1. BE-81 

4. 8t.81 
e/e/1ae 

341 ia lse 37/29/34 
KIDNEYS 9.3E48 4. 4E.81 1,4E*B1 

LIVER 1. BE*@@ 8.1E48 

S R W  1.8E.01 8.1E*81 2.5E.81 
34/16/58 

34/16/58 37/29/34 
. . . .  1 . 6 t 4 8  8.Rt.88 8 .lE*BB 

2.150 



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

ASTATINE 

Inha tat ion 
a"At 

Ingestion 
M S S  - __ _ _  
G I  ABSORP 1.0E.00 1.0E40 1. BE40 
LUNGS 7.8504 1. 6t-02 1.9t-02 

2/5/93 0/12/00 
GONADS 8.1E-04 
BREAST 7.8E-04 
R NARROW 8.1E-04 
THYROID 7.8E-04 
BONE SUff 7.8E-04 
ST WALL 1.8E-03 
WINDER 9.3E-04 

WT 0.24 
E.E.D.t. 8.9t-04 1.9t-03 2.3t-03 

411At 
Ingest ion Inhr tat ion 

Mss - ~- ~. 

G I  ABSORP 1.0€+00 1.0E40 1. BE40 
4.lt-02 6.6t-01 7.8t-01 

2/3/96 1/7/92 
GONADS 4.1E-02 
BREAST 4.1E-02 
R NARROW 4.1E-02 

I BONE W 4.1E-02 
THYROID 4.1E-02 

ST WALL 4.4E-02 
SI W A L L  4,lE-02 
LLI WALL 4.1E-02 
W I N D E R  4.1E-82 

t . t . D . t .  4.1E-02 6.7t-02 9.3t-82 
v 8.12 

2.151 



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

FRANC I UM 

Ingest ion Inha I a t  ion 
CUSS - 
GI ABSORP 1.0E.00 1. BE48 

2.lt-03 9.3E-92 

GONADS 
BREAST 
R NARROW 
THYROID 
BONE SUR 
ST WALL 
UI WALL 
WINDER 

1/14/85 
2.1E-031 
2.1E-038 
2.1E-03r 
2.lE-031 
2.1E-031 
7.4E-03 
2.E-03 
2.1E-031 

WT 0.18 w . . . .  . -0 

CLASS 
Inhalation 

22% 
Ingestion - 

GI ABSORP 1.0E*00 1.0E4fl 
UNGS 8.5t-03 1.3t-02 

2816114 
GONADS 

BREAST 

R W O W  

THYROID 

BONE Sua 

ST WALL 

SI W A L L  uu V U  
REMAINDER 

8. SE-03 

8. SE-03 

8. SE-03 

8. SE-03 

8. SE-03 

9.3E-83 

8.5E-03 
8.6E-03 
8. SE-03 

6.2603 
48/13/39 
S.2E-03 
48/13/39 
6.2E-83 
48/13/39 
6.2E-03 
48/13/39 
6.2593 
48/13/39 

49/13/38 
5.6E-83 

6.2E-83 
48/13/39 

0.12 -0.24 . -  v . . . .  . - 

2.152 



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

RADIUM 

Inha I at ion 
5 

Ingest ion 
U S  - 
GI ABSORP 2.0E-01 2. BE-01 
LUNGS 8.3t+01 

0/1/99 
GONADS 1. BE-81 
R YARROW 1. BE40 
BONE SUR 1.1E.81 
LLI WALL 1.0E.00 
. . . .  5. St-01 7.5t.00 

Inha 1st ion 
223b 

Ingest ion 
CLMS - ~~ ~~ 

GI ABSORP 2.0E-81 2. 0E-01 
UNG 2.4t.01 

0/1/99 
GONADS 7.8E-02 
R YARROW s.aE-si 
BONE SUW 5.9E.00 
U I  WALL 3.1E-01 
UI 'IML 7.iE-si 
. . . .  3t-01 2 .9 t48  

Inhalation 
2% 

Ingest ion 
CUSS v 
G I  ABSORP 2.0E-01 2. BE-01 

8.3t+0l 
0/0/100 

CONADS 1.3E-01 
R UARROW 6.3E-01 
BONE SURF 8.7E.00 
E.t.D.E. 3 . l t -01 7.St*00 

Inhi Iat ion 
2% 

Ingestion 
CUSS - 
G I  ABSORP 2.0E-01 2.0E-01 

NCS 6.9t.01 

CONADS 3.4E-01* 
R NARROW 2.2E.W 
BONE SURF 2.5E4l r  

Inha I at ion 
2% 

Ingestion 
CUSS - 
G I  ABSORP 2.0E-01 2.0E-01 

UNCS 1.2E-03 

R YARROW 1.6E-04* 

BONE SUR 3.1E-03* 

ST WALL 1.0E-03 
S I  WAU 4.8E-04 

8/4/98 

38/23/39 

38/22/40 

1.8E-04s 

3.BE-03r 

UI WALL 2.3E-04 
. . . .  2 . 2E-04* 2.7t-04r 

Inha I at ion 
22% 

Ingest ion 
CUSS v 
G I  ABSORP 2.0E-01 2. BE-01 

5.9t -0h 2.7t41s 

GONADS 6.9E-01* 
BREAST 5.9E-01+ 
R YARROW 2.4E+00+ 

BONE SlRIF 2.1E4l r  

~ ~~ 

i / i / g a  

2.7E+00* 
37/21/42 
2.4E+01* 
38/21/41 

t. t.D.E. 1.2t*00+ 4.2t*08t 

2.153 



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

ACT1 N I UM 

Inha I at ion - mk 
Ingest ion Inha I at i on 

*'k 
Ingestion 

1. BE-03 1. BE-03 1. BE-03 - - 5.6t*03 

CLASS -- 
1.0E-03 1.0E-03 1 . 6 8 3  GI ABSORP 1.0E-03 GI ABSORP 1.0E-03 

;;;g :;:g :;:g e l e l l e e  
1.5E.03 3.7E.02 
32/18/52 25/33/42 

2.2E-02 CONADS 3.1E.00 GONADS 
36/18/47 

R UARROV 1.4E-01 R YARROW 2.0E.01 9.8E.03 2.4643 8.5E.02 
34/17/49 32/18/52 25/33/42 8/2/90 
1. 8E.00 BONE SURF 2.5E.02 1.2E.06 3.0E.04 1.1E.04 

32/16/52 25/33/42 8/2/90 
BONE SURF 

34/17/49 
4.8E-01 LIVER 6.8E41 2.7E.04 7.0E.03 2.5E.03 

32/18/52 25/33/42 8/2/90 
LIVER 

.2t*03 
34/17/49 

SI WALL 4.1E-03 . . . .  1. I t41 8.7t.03 1 . / E 4 3  1 
UI W A U  1.2E-02 
U I  WALL 2.7E-02 
E.t.D.t. 2.8E-03 1.3t-01 1.0E-01 1 . l t - 0 1  

Inha I at ion - Ingestion 
cuss 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 1.0E-03 
LUNGS 6.9E.00 6.8E41 8.7t.01 --..I 

0 / l / W  0/1/99 0/1/QQ 
R UARRm 1.4E.01 

32/18/62 
BONE W 3.7E-01 1.7E.02 2.9E.01 

32/18/62 39/52/9 
LIVER 4. BE41 

32/18/62 
UI WALL 3.8E-01 
UI WALL 1.0E.00 
f.t .D.t.  9.5t-02 1.0t.01 7 . 5 E 4  8. BE40 

Ingest ion Inha I at ion 
Mss - 
GI ABSORP 1.0E-03 1.0E-03 1.0583 1. BE-03 
LUNGS 3. I t 4 0  8. 5t.00 8.9t.00 __  _ _  

0/1/99 8/3/91 0/6/96 
CONAOS 2.lE-Blr 

37/19/44 
RNARROV 1.2E.00 

37/19/44 
BONE S U a  1. B E 4  

37/19/44 
LIVER 4.1E.00 

37/19/44 
SI W A L L  4.4E-02 
UI IAU 2.1E-01 
U I  WALL 4.1E-01 . . . .  . - 1.3t401 1 . 0 t 4 0  1 .1E* 0d- 

Inha i at ion 
228kc 

Ingestion cuss - 
GI ABSORP 
UlACs 
GONADS 
RMARROU 

BONE SUE 

LIVER 

ST V U  
SI WALL 
UI WALL 

1. BE-03 

8.7E-04* 
1. 0E-03t 

1.1E-02r 

3. BE-03 

2.3E-03 
4.1E-03 
8. 9E-03 

1. BE-03 1 .0€-03 1. BE43 
1. BE-el* 9. BE-Bl* 
e/e/lee 0/0j l00 

4.1E-Blr 1. BE-01* 
32/18/62 28/34/40 
5.2E*00* 1.3E*00* 
32/18/62 28/34/40 
1.4E40t 3.4E-Blr 
32/18/62 28/34/40 

a WALL 7.0E-03 
r.t .D.t.  2.1t-03* 2.9E-Blr 8.7t-02r 1 . l t - 0 l t  

2.154 



50- Year Commi t t ed Dose Equ i va 1 en t Factors-- rem/pC i In  take (Con t inued) 

THORIUM 

Ingest ion Inhalation 
CUSS v 
GI AESORP 2.8E-84 2. BE-84 2. BE-84 

2.7E-01 2.9t-01 
8/16/84 8/22/78 

ST WALL 1.8E-82 
SI WALL 4.1E-83 
XI WALL 1.3E-83 
. . . .  . 3.2E-82 3.5t-82 

Inha I ation 
2% 

Ingestion 
Mss - 
GI ABSORP 2.8E-84 2. #E-04 2. #E-84 

8 . 9 t 4 1  1 .3t*82 

R YARROW 2.1E-82 

BONE Sva 2.6E-01 

UI WALL 9.3E-82 

8/8/188 8/8/180 
8.9E40 
36/47/18 
1.1E.02 
36/47/18 

U I  WE 3.4E-81 
. . . .  6t-82 1.6t.81 1 .6t*81 

Inhalation 
2% 

Ingestion 
U S  w 
01 ABSORP 2.0E-84 2. #E-04 2. BE-84 

.6E*83* 
~181180 

R YARROW 7.8E-81* 

BONE suI(F 8.9E*BB* 

. .  
4: lE.82r 
28/34/48 
6.2E*03* 
26l34i48 . .  

UI W A L L  4.8E-01 
E. t .D .E .  3.8t-81* 2 . S t 4 2 ~  3.lt+82* 

Inha I at ion 
2% 

Ingestion 
CLASS - 
GI ABSORP 2.E-84 2.8G84 2.8E-84 

GS 7.4t*83* 
#/#/la8 

R MARROW 7.0b80r 4.1E.83* 1.7E43t 

ROME SURF 8.9€*81* 6.2E+84* 2.1E.841, 

E .  t. D. E. 3. SE*00* 2.8t*83* 1.7t*03* 

26/33/42 6/2/92 

26/33/42 6/2/92 

. .. 

Ingestion Inhalation 
U S  - 
GI ABSORP 2.8E-84 2. #E-84 2. BE-84 

cs I. lE*03* 
a/a/1aa 

R YARROW 1.1E*88* 6.3E+82* 2: 6E*02* 
25/33/42 6/2/92 

BONE Sva l.JE*Blr e .  iE.032 3: 2E*83* 

t . t . D . t .  6.3E-81t 3.2t.022 2.6t+02* 
26/33/42 6/2/92 

Ingest ion Inha I at ion 
CLASS - 
LUNGS 2.9E-83 3.3E-03* 
GI ABSORP 2.8E-84 2. BE-84 2. BE-84 

~ 

R YARROW 

BONE SURF 

SI WALL 1.7E-83 
UI WALL 7.8E-03 

8/3/97 8/6/96 
2.9E-84+ 

3.4E-83* 
38/39/31 

29/48/31 

2.8E-83 2.3E-03 
72/12/16 07/28/13 

LLI WALL 1.3E-82 3.5E-83 4.lE-83 
72/12/16 67/28/13 . . . .  . - 8.lt-84s 7.7t-04s 

Inha I at i on 
2321.h 

Ingestion 
CLASS - 
GI ABSORP 2.8E-04 2. BE-84 2. BE-84 

e/a/1tae 
3. Sb83r 

R MARROT 6.6b80r 3.3E*03* 1.6E*83+ 

BONE SUF 7.#E*#l* 4.1E*04* 1.9E44s 

t.E.D.t. 2.8t*88* 1.6t.83+ 1.1E*03* 

26/33/42 6/2/92 

26/33/42 012192 

Inhalation 
2% 

Ingestion 
U S  - 
GI ABSORP 2.E-84 2. BE-84 2. #E-84 . 

1.7E-81 2.4t-81 
8/8/180 a/e/1ee 

&I WKL 6.6E-82 
UI WKL 1.6E-81 7. BE42  7.4E-82 

. . . .  . - 2.6t-82 3.3t-82 
62/9/23 62/17/21 

2.155 



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

PROTACTINIUM 

Inhalation - 2% 
Ingestion 

. .  . .  
ST WAU 1.2E-02 
SI WALL 6.7E-03 
UI W A U  2.8E-03 
t . t .D.E. 1.3E-03 4.4t-02 4.9E-02 

Inha I a t  ion 
2244 

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

6.9t-01 3.4b00 

GONADS 2. BE-03 
R NARROW 3.3E-03 

BONE SUW 3.0502 

0/0/108 0/0/108 

3.3E-01 
26/36/39 
4.1E*BB 
26/35/30 . .  

SI WAU 4.1E-03 
UI WW 1.lE-02 
UI IAU 1.9E-02 
t . t . D . t .  4.0E-03 2.3t-01 4 . I t -01  

Inhalation 
2% 

Ingest ion 
Mss - 
GI ABSORP 1.0E-03 1.0E-03 1. BE-03 

GONADS 2.SE-03 
R W W  6.7i-038 
BONE SUE 7.4E-028 

U I  WAU 8.SE-03 

7. BE+BB* 
32/43/25 

UI W A k  2.4k-82 
t.E.D.t. 5.6t-03r 1.1t.00~ i . s t + m  

Inhalat ion 
=Pa 

Ingest ion 
Mss - 
NGS 2.8t*03* 

R m m  2.1~*01* 2.6E.03~ 1.1E*03* 

BONE SW 2.7E*82* 3.2E*04* 1,3E*04* 

4 .3 *03+ 8.8 4 

GI ABSORP 1.0E-03 1. BE-83 1. BE-03 

e/0/1ee 

25/33/42 7/2/91 

25/33/42 7/2/91 

Inhalation 
2% 

Ingest ion 
Mss - 
GI ABSORP 1.0E-03 1. BE-03 1, BE43 

Gs -012 
:;:;lee 

GONADS 2. 0E-03* 
R YARROW 1.9E-03* 1. 8E-818 7 .  BE-022 

26/33/42 7/2/91 
BONE SW 1.9E-02* 2.3E*00* 8.9E-012 

SI ILL 4.1E-03 
UI IAU 1.1E-02 

25/33/42 7/2/91 

LLI WAU 1.9E-02 . . . .  3.4E-038 8.9t-628 6 . 8 E - 0 s  

Inhalation 
psp, 

Ingest ion 
Mss - 
GI ABSORP 1.0E-03 1. BE43 1. BE-03 

4.4t-02 6.3t-022 

GONADS 9. BE-048 
BONE Sva 

UI WAU 1.3602 
uf WW 3.7602 

0/0/108 0/0/100 

2.7E-02* 
34/46/21 

1.7E-02 1.8E-02 

. . . .  3 . 3E-03* 

Inhalation 
2% 

Ingestion 
Mss - 
01 ABSORP 1.0E-03 1. BE-03 1.0E-03 

3. l t -03 3.3t-03 
8/7/93 0/12/08 

73/16/11 86/25/9 
OOW 1.2E-83 1.8E-04 2.3E-04 

ST WAU 2.9E-03 
SI TAU 5.6E-83 8.1E-04 1. BE-03 

74/16/10 67/25/0 
&I WW 1.1E-02 1.7E-83 2.1E-03 

76/16/9 67/25/0 
UI IAU 9.3E-03 1.3E-03 1.7E-03 

75/16/9 6812517 
E . t . D . t .  2.lt-03 ~.SE-BI 7 . m ~  

2.156 



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

URANIUM 

Inhalat ion 
2% 

Ingestion 
CLASS - 
G I  ABSORP 6. BE-82 2.8E-83 6. BE-82 6. 8E-02 2. BE-83 
LUNGS 7.4t.00 1.2t.02 1.6t*02r 

1/1/90 8/8/188 8/8/188 
R NARROW l.BE*BB* 1. 0 E 4 l r  

33/18/61 
BONE SURF 1.3E*81* 6. 2E-0lr 1.2E.821, 

KIDNEYS 4.4E*BB* l.BE-81r 4.4E*81* 
33/18/61 

33/18/61 . .  

UI WALL 4.1E-81 

E. t .D. t .  8.4E-Blq 1.2t-01* 8.4t*00* 1 . 4 t 4 1  2.0t*01* 
UI WALL 1.2E*08 1.2E48 

Inhalat ion 
23su 

Ingestion 
CLASS - 
G I  ABSORP 6. BE-82 2.0E-83 6.8E-02 6.0E-02 2.0E-03 
LUNGS 1.2t*00 5 .9bBl  1.1E*03* 

3/2/96 8/8/108 0/0/108 

33/16/61 
R NARROW 2.7E-01s 1.1E-022 2.6E*00* 

K I D N f l S  1.7E*88+ 7.0E-02* 1.7E*0l* 
33/16/51 

UI WALL 
UI WALL 
E. t .D. t .  2.7E-01s 2.5E-82* 2.7t*00* 7.lE.00 1.3t*02* 

6.9E-82 
1.9E-01 

Inha I a t  ion 
2% 

Inha I a t  i on Ingest ion 
2% 

Ingest ion 
cuss - cuss - __ -- 
G I  ABSORP 6.0E-82 2.0E-83 6.8E-82 6.0E-82 2.E-03 G I  ABSORP 6.8E-82 2.8E-83 6.0E-82 6.E-82 2.E-83 

:/2fS: 0/1;99 $;98 3/2/96 8/0/108 8/8/108 
UNGS .9 -0 4.4 -03 -03 UNGS 1.2E48 6.9t*01 1.lt*03* 

GONADS 3.4E-84 3. BE-04 9.2E-86 R MARROW 2.7E-81s l.lE-82* 2.6E*08* 

R NARROI 
78/9/21 
4.8E-84 
38 I18 148 

33/18/51 
BONE SUW 4.1E*BB* 1.7E-01* 4.1E*81* 

33/18/61 
BONE SURF 4. iE-03 KIDNEYS 1.7E*88* 7.8E-82* l . 7 E h  

34/17/49 33/18/51 
K I D N f l S  2.7E-03 UI WALL 6.9E-82 

1. BE-81 
S I  WALL 1.1E-03 1.1E-83 E.t.D.t. 2.6t-81* 2.6t-02* 2.7t.001 7.1E48 1.3t*02* 
UI WALL 4.4E-83 4.BE-83 7.4E-84 1.7E-83 2.8E-83 

UI WALL 1.1E-82 1.1E-82 1.7E-83 4.lE-03 4.8E-03 

35/17/48 UI WALL 

941313 86/11/23 64/16/18 

Inha ( a t  ion 
2% 

Ingest ion 
U S  - 

I n h i  Irt ion 
2% 

Ingest ion 
CUSS - 
G I  ABSORP 6.8E-02 2.8E-03 6.E-02 6.8E-82 2.8E-03 

.6t*03* ;;$G ;/8/108 
R NARROV 1.8E*08~ 8.3E-02s l.SE*Bl* 

BONE S W  

KIDNEYS 

UI WALL 8.7E-02 
UI WALL 2.1E-81 

33/16/61 
2 . 4 E 4 1 ~  l.BE*BB* 2.4E*82* 7 . 8 E 4 l t  

33/18/61 38/29/41 
5. 9E*08* 2.3E-8lt 6. 8E*01+ 

33/18/61 

. . . .  1 . 3t*08* 6.8t-82t 1,2t*Blt 1.3E*01* 6.7t*02* 

._ .- - 
G I  ABSORP 6.8E-02 2.0E-83 6.8E-02 6.8E-02 2.0E-83 

1 . 1 t 4 0  6 . 6 t 4 1  1.0t*03* 
3/2/96 8/8/108 0/8/108 

R YARRM 2.6E-llr 1.0€-82* 2.4E*08* - 
33/18/61 

BONE W 3 . 7 E 4 h  1. BE-Blr 3.7E*81* 
33/16/61 

KIDNEYS 1. 8 E 4 h  8.3E-02* 1. 8E*Bl* 
33/18/61 , .  

UI WALL 2.8E-81 2.0E-81 
UI WALL 8.3E-02 

6t-015 2.5t-02s 2.6E*00* 6.7E48 1 . 2t*e2; 

2.157 



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

Inha lation 
2% 

Ingest ion 
CUSS w __ .- - 
GI ABSORP 5. BE-02 2. BE-03 5.0E-02 5. BE-02 2. BE-03 
mcs 1.1t*a 5. .6t*01 1 .0t*03* 

3/2/95 0j0110e 0/0/10e 
R MARROW 2.5E-01* 1.0E-02* 2.4E*00* 

33/16/51 
BONE SURF 4.1E*08* 1. BE-0l* 3.7E*01* 

33/16/51 
KIDNEYS 1.6E*00* 8.7E-02* 1.6E*01* 

33/16/51 
UI WALL 5. BE-02 
UI WALL 1.7E-01 . . . .  2.5E-0lr 2.4t-02* 2.5t*08* 6.7E*00 1 . Z E * G  

Inha I at ion 
237u 

Ingestion 
CLASS - 
GI ABSORP 5. BE-02 2.0E-03 5.0E-02 5. BE-02 2. BE-03 

2.3t-03 1.6t-02 1.7t-02* 
2/2/96 0/1/99 8/1/99 

35/16/49 
BONE SW 1.5E-02* 

34/16/58 

341 18/50 

841313 65/18/25 03/17/28 

R W O W  1.6E-83. 

KIDNEYS 0.9E-03s 

UI WALL 1.2E-02 1.3E-02 2.0E-83 4.0E-03 5.5E-03 

UI WALL 3.1E-02 3.3E-82 4.0E-83 1.2E-82 1.4E-02 

. . . .  6t-03 2.7E-03 1.6E-03 

Inhi I at ion 
p9r 

Ingestion cuss - ._ ~. 

G I  ABSORP 5.0E-82 2.0E-83 5.0&2 6.0E-02 2.0E-03 
1.0t*00 5 .2t*01 1 .0t*03* 
3/2/96 8/8/108 fl/8/100 

R NARROW 2.5E-Blt 1.0E-02t 2.4E481 
33/16/51 

BONE SW 3.7E*88* 1. 5E-01r 3. 6E*0lr 
33/16/61 

KIDNEYS 1 . 5 E 4 8 ~  6.3E-02* l.SE*Bl* 
33/16/51 , .  

UI WALL 5. BE-02 

Inhalation 
239u 

Ingestion 
CUSS w 
G I  ABSORP 5.0E-02 2. BE-03 5. BE-02 5. BE-02 2. BE-03 

:;::I:: ;;::/:; ;;E/:: - - - 
KIDNEYS 4.1E-05 

ST WALL 6.7E-04 6.7E-04 6.3E-06 

S I  WALL 2.2E-04 2.2E-04 
UI WALL 1.5E-04 1.5E-04 
LLI WALL 2.2E-04 2.3E-04 3.5E-05 7.4E-05 8.9E-05 

38/19/43 

9 8 / l / l  

~- ~ ~~ 

951411 69/11/20 64/19/17 
. . . .  5E-05 7.6t-05 2.7t-05 3. 0t-05 3.3t-05 

Inha I at ion 
Z4% 

Ingestion 
U S  w 
GI ABSORP 5.0E-02 2.0E-03 5.0E-02 5.0E-02 2.0E-03 

4.8t-03 8.5t-03 8.9t-03 

UI WALL 1.7E-81 . . . .  . 3t-01* 2.3t-02* 2.4E*08* 6.2t*08 1 .2t*02* 

2.158 

i /2 /9r  8/5/95 8/8/92 
KIDNEYS 3.3E-83 

SI WALL 7.0E-83 7.4E-03 1.2E-03 2.0E-03 

UI WALL 2.5E-02 2.6E-02 3.7E-03 5.5E-03 6.7E-03 

44/21/36 

841313 07/22/11 

971211 73/14/13 67/22/11 
UI V U  3.4E-02 3.5E-02 5.2E-03 7.4E-03 9.3E-03 

971211 73/14/13 67/22/11 . . . .  9t-03 4.lt-03 1.4t-03 1.8t-03 2.lt-05- 



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

NEPTUNIUM(~) 

Inha I at ion 
232np 

Ingest ion 
CLMS v 
GI ABSORP 1.8E-83 1. BE-83 

Ds 3.1E-86* -84s 
$:2/42 

R NARROW 1.4E-86* 1.6E-83s 
26/32/42 

BONE !XIS 1.6E-04* 2. BE-82s 
26/32/42 

LIVER 3. BE-BSr 4.4E-83s 
26/32/42 

ST T A U  2.4E-84 . . . .  2.4E-8b l . l t - 83 r  

Inha Iat ion 
=% 

Ingestion 
Cuss - 
GI ABSORP 1.8E-03 1. BE-83 

iiE/E - 
CONADS 3.4E-07 
ST TALL 5.2E-05 
SI WAU 2.4E-86 
W WALL 1.6E-05 
W I N D E R  6.7E-81 

rry 0.86 
. . . .  6t-86 1.6t-06 

Inhr I at ion 
5 

Ingestion 
Cuss - 
01 ABSORP 1.E-83 1. BE-83 

6.Qt-03 

GONADS 3.1E-04 

BREAST 

RYARRm 

uvw 
SI T U  4.1E-03 

U J  TALL 7.8E-13 

UI W U  1.6E-12 

1/2/97 
1.3E-83 
03/13/24 
4. 8E-#4 
20/13/69 
7.8E-04 
37/23/40 
1.9683 
34/37/29 
1.E-13 
83/12/25 
3.1E-83 
84/12/24 
5. QE-13 

I 

Inha I at ion 294rp 
Ingest ion 

U S  w 
GI ABSORP 1.8E-03 1. BE-83 

a. 5t-83 
#/#/ lee 

CONADS 8.9E-Wt 6.5E-04* 
29/33/38 

R YARROI 3.4E-0b 4.1E-83+ 
28/34/38 

BONE SURF 3.3E-04s 4.1E-82r 
28/34/38 

LIVER I. 3E-04s 1. SE-82* 
28/34/38 

&I TAU 8.1E-04 
UI T A U  2.3E-83 
E.E.D. t. 2. It-04s 3.8t-83t 

234a (1a;r) 
Ingest ion Inha I at ion 

cuss - ._ .- - 
GI ABSORP 1.8E-83 1. BE43 

ADS 1.9t-fils 2.4E+81+ 

R YARROW 1.1E4#+ 

BONE SUE 1.4E+01* 

LIVER 2.9E48s 

26/32/42 
1.4E*82+ 
26/32/42 
1.8E43s 
26/32/42 
3.6E42s 
26/32/42 

E .  t . D .  t. 7.9t-81s 9.9E*81* 

=b (22H) 
Ingestion Inha lation 

Mss v 
GI ABSORP 1.8E-83 1. BE-03 

1.4t-04r 1.6E-02* ~~ 

R uwol 8.1E-04* 

BONE SUS 1.8E-12s 

LIVER 2.3E-03* 

26/32/i2 
1.0E-e1* 
26/33/41 
1.3E48r 
26/33/41 
2.8E-11* 
26/33/41 .--, - _ _  

LU WAU 6.3E-83 
E .  E. D . t. 9. St-04* 7.1E-02* 

06/11/23 . . . .  I t -83  1. Qt-83 

2.159 



50- Year Comm i t t ed Dose Equ i vu 1 en t Factors - - rem/& i Intake (Con t i nued) 

Inha lation 
257np 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-03 1. BE-03 

S 9.3t-01* l.lt.02r 
26/32/42 

R MARROW 6.6E*00* 7.0E*02* 
26/32/42 

BONE SUR 7. 0E.01~ 8.9E*03* 
26/32/42 

LIVER 1. SE*01+ 1.9b03r 
28/32/42 v . . . .  . * *  

Inha Iat ion 
5 

Ingestion 
U S  - ._ _ _  
GI ABSORP 1.0E-03 1. BE-03 
4 . - 1  

R W O W  4.1E-04s 
29/31/40 
4.4E-02r 
20132142 

BONE SUW 4.4€-83* S.b&ial* 
2 0 13 2 14 2 

LIVER 1. BE-031 1.2E-011 
26/32/42 

SI WALL 4.1E-03 
UI WALL 1.6E-02 
UI WALL 3.3E-02 
E . t . D . t .  3.4t-031 3.lt-82s 

Inhalation 
5 

Ingeat ion cuss - 
GI ABSORP 1.0E-03 1. BE-03 

8.9t-03 

BONE SURF 

SI WALL 3.2E-03 
UI WALL 1.4E-02 

UI WALL 3.2E-02 

8/2/98 

34/43/23 

4. BE-03 
09/11/20 
1.1E-02 

6.2E-031 

091 11 120 
. . . .  . - 2.2t-03s 

Inhalation 
2% 

Ingestion 
cuss v 
GI ABSORP 1.0E-03 1. BE-03 

4. at-04 

BONE SURF 

GONADS 9.3E-00s 

SI WALL 1.0E-03 
U I  W A L L  7.4E-84 

ST WALL 1.4E-03 

'01 14/80 
1.9E-041 
26/33/41 

UI WE 1.6E-04 
E. t .D. t .  2.Bt-04* 0.3t-06s 

2.160 



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

PLUTONI U M ( ~ )  

Inhalat ion 
2% 

Ingestion 
CUSS - __ .- - 
G I  ABSORP 1.0E-03 1.0E-06 1. BE-03 1.0E-06 
LUNGS 1.7t-01 2.2E-01 

8/2/98 813igr , .  , .  
GONADS 2.7E-03 2.7E-04 
BONE SUR 1.1E-01 

S I  WALL 9.6E-04 9.6E-04 
UI W A L L  2.7E-03 2.7E-03 

38/47/ir 

U I  WE 4.4E-83 4.4~-83 
E.t.D.t.  1.2t-03 5.5t-04 2.4t-02 2.7t-82 

. -  

Ingest ion Inha I a t  ion 
CUSS - 
G I  ABSORP 1.0E-03 1.0E-06 1.0E-03 1. BE-06 

1.4t-06 I. 7t-06* 
8/11/83 0/20/80 

GONADS 2. BE-06s 2.0E-06* 
ST WALL 6.6E-06 6.6E-06 
S I  WALL 1.9E-06 1.9E-06 
UI W A L L  1.0E-06 1.0E-06 
RWINDER 6. 6E-06* 6.6E-06* 

E.t.D.t. 1.4t-05* 5.QE-06s 1.7t-06 2.0t-06* 
WT 0.06 0.06 

Inha l a t  ion 
% 

Ingestion 
CUSS - 
G I  ABSORP 1.0E-03 1.0E-06 1.E-03 1. BE-06 

0/0l l f l0 
mGs 7. 0t*02t 

GONADS 2.9E-Blr 
-, ~, 

3.4E*Bl* 
26/34/41 

R YARROW 1.9E.001 1.9E-02* 2.2E*02t I . IE*Bl r  

BONE SW -2.3E*01* 2.3E-Bh 2.8E*03* 9.6E*02* 

LIVER 6.2E*00* 6.2E-02t 6.3E*02+ 2.1E.02, 

UJ W A L L  7 .  BE-02 

26/34/41 r / 2 / 9 i  

26/34/41 r /2 /9 i  

26/34/41 7/2/91 

UI WALL 2.2E-01 2.2E-01 
t. t. D .  t. 1.3E*00* 3 .0t-02* 1.6E.02~ 1.3t+02* 

237,,,, 
Ingestion Inhalat ion 

CLASS - -- 
G I  ABSORP 1.0E-03 1.0E-05 1.0E-03 1. BE-05 

8.1t-03 1.4E-02 
0/1/99 8/0/100 

GONADS 2.7E-03 2.7E-04 
R YARROW 9.3E-84 

BONE S V a  6.7E-03 

LIVER 3. BE-03 

S I  WALL 4.4E-04 4.4E-04 
UI WALL 1.6E-03 1.6E-03 
LLI WALL 3.7E-03 3.7E-03 1.7E-03 

38/37/33 

32/43/25 

31/42/27 

59/9/32 - . . . .  . BE-04 1.6t-03 1.6E-03 

Inhalat ion 
2% 

Ingest ion 
Mss w 
G I  ABSORP 1.0E-03 1.0E-06 1. BE-03 1. BE-06 

1.2t432 
0/0/100 

GONADS 8. 6E-0lr 8. SE-03s 1.0E*02* 
25/33/42 

R Y A R R O W  6.6E*00* 6.6E-02s 6.7E+02* 2.4E.022 
26/33/42 7/2/91 

BONE SURF ~.~E+BI* II.~E-~IS 8.1E*03* 3.1E+03* 

LIVER 1. SE*01* 1. 5E-01s 1.8E*03+ 6.7E+02* 

UI WALL 6.7E-02 

25/33/42 7/2/91 

25/33/42 7/2/91 

UI W A L L  2.1E-01 
t . E. D. E. 3.8t*00* 5.4t-02S 4.6E*02* 3.0t+02* 

. -  
Ingestion Inhalat ion 

CLASS - 
G I  AESORP 1.0E-03 1.0E-06 1. BE-03 1. BE-05 

0/0/100 
GONADS 9.6E-Blr 9.6E-03* 1.2E*02* 

26/33/42 
R yAw(M 6.9E*00* 5.9E-02* 7.4E*02* 2.8E.02~ 

26/33/42 7/2/91 * 

BONE W 7.8E*01* 7.8501* 9.3E*03* 3. SE*03* 

LIVER 1. BE*Blt 1. 6E-0lt 2.0E*03* 7. 8E*02* 
26/33/42 r / 2 / 9 i  

26/33/42 6/2/92 
UI IAU 6.3E-02 ~~ 

Ui WALL 2. BE-01 . . . .  4.3t*00* 5.E-02s 5.1t422 3.3t*02+ 

2.161 



50- Year Commi t t ed Dose Equ i va 1 en t Factors-- rem/pCi In  take (Con t inued) 

Ingest ion Inha I at ion 
CLASS - __ 
GI ABSORP 1.0E-03 1.0E-05 1.0E-03 1. BE-05 

1.2t43r  
0 l0 l le0  
-I  - I  - 

GONADS 9.6E-0lS 9.6E-03s 1.2E*02* 
25/33/42 

R MARROW 5 . 9 E 4 b  5.9E-02* 7. i ~ + 0 2 *  2.8E+02* 
25/33/42 7/2/91 

25/33/42 7/2/91 

25/33/42 6/2/92 

BONE SURF 7.8E*01* 7. BE-01s 9.3E*03* 3.5E43r 

LIVER 1.8E*01* 1.6E-01* 2.0E+03* 7.8E+02* 

UI WALL 6.3E-02 
UI W M L  2. BE-01 
. . . .  4.3t401 5.8t-02* 5.lt*02* 3.3t.025 

Inhalation 
2% 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-03 1.0E-05 1. BE-03 1.0E-05 - -0 

;;:79? %8: 
I .  

BONE SURF 8: lE-04* 
27/36/37 

27/37/37 
LIVER 1. BE-04 

ST WALL 6.7E-04 6.7E-04 
SI WALL 1.1E-03 1.lE-03 
UI WALL 2.2E-03 2.2E-03 2.7E-04 3.3E-04 

UI WALL 1.5E-03 1.5E-03 1.8E-04 2.3E-04 
7611717 8712716 

7811717 6712716 
. . . .  3t-04 3.3t-04 1. St-04* 1.4E-04 

Inha I at ion 
Mlpu 2% 

Ingest ion Inha lot ion Ingest ion 
CLASS -Mss  v 
GI ABSORP 1.0E-03 1.0E-05 1.0E-03 1. BE-05 

1.2t.01r 
e/e/1ae 

GONADS 2.1E-02* 2.1E-04t 2.6E+00* 1.0E401 

R NARROW 1.3E-01* 1.3E-03* 1 .5E4 l r  6.3E401 

BONE SW 1.6E+BB* 1.6E-02t 1.9E*02* 7. 8E*0l* 

LIVER 3.2E-01* 3.2E-03* 3.7E.01~ 1.6E4l r  

25/33/42 6/2/92 

25/33/42 6/2/92 

25/33/42 6/2/92 

GI ABSORP 1 . 6 0 3  1.0E-05 1.0E-03 1. BE-05 
1.1E*03* 
a/a/100 

GONADS 9.3E-0h 1.1E-02* 111E*02* 
25/33/42 

R MARROW 5.9E*00* 5.9E-02* 7.0E42r 2.7E.02t 
25/33/42 7/2/91 

BONE S U a  7.0E4 l r  7.0E-01s 8. 5E*03* 3.3E*03* 
25/33/42 7/2/91 

LIVER 1.6E+01* 1.8E-Blr 1.9E*03* 7.4E42r 
25/33/42 6/2/92 25/33/42 6/2/92 

LLI WALL 1. BE-03 UI WAU 8.9E-02 
f . E. D. E. 8.6t-02* 9.2t-04s l .Bt*Bls  5.7t40*  UI WALL 3.1E-01 

c.t.D.t. 4.0E+00* 6.4t-02 4.8t*02t 3.1t*BzT 

Inha t a t  ion 
24% 

Ingest ion 
Mss - ._ ~. 

GI ABSORP 1.0E-03 1.0E-05 1. BE-03 1. BE-06 
l.lt.03 
0/0/l00 

GONADS 9.3E-0lr 9.3E-03* 1.lE*02* 
25/33/42 

R YARROW 6.9E*00i- 6.9E-02* 7.0E.02~ 2.7E+02* 
25/33/42 7/2/91 

26/33/42 7/2/91 
BONE SUE 7.4E.m 7.4E-0lr 8.6E43t 3.3E.03~ 

LIVER 1.6E+01* 1. 6E-01* l.bE*93* 7: 4E+02* 
25/33/42 6/2/92 

UI WAU 5.9E-02 

Inhalation 
2% 

Ingest ion 
Mss v 
GI ABSORP 1.0E-03 1.0E-06 1%. BE-03 1. BE-05 

:;::9? :;::9: 
- - 

WAU 4.8E-03 4.8E-03 1.0E-03 1.3E-03 
74/14/12 67/23/10 

UI WAU 1.6E-02 1.6E-02 3.3E-03 4.1E-03 
74/14/12 68/23/9 

UI WAU 2.0E-02 2.0E-02 3.7E-03 4.G-03 
75/14/11 67/24/9 . . . .  4t-03 2.4t-03 1.lt-03 1.2E-0T 

UI W A L L  1.9E-01 
. . . .  4.1 t 4 0 ~  5.6t-02* 4.8t.02* 3.1t*02* 

2.162 



50- Year Commi t t ed Dose Equ i va 1 en t Factors- - rem/pCi In take (Con t inued) 

AMERICIUM( 1) 

Ingestion Inha Iat ion 
CUSS - 
GI ABSORP 1.0E-03 1. BE-03 

1. 6t-04 
8/13/87 

GONADS 7.0E-06 
ST WALL 3.36-04 
SI WALL 2.0E-04 
W WALL 2.2E-04 
UI WALL 5.6E-06 
RBUINDER 7.4E-05 

WT 0.08 
. . . .  4t-06 1.k-06 

Ingest ion Inha I at i on 
U S  - 
GI ABSORP 1.0E-03 1. BE-03 

2.lt-04t 2.3t-04t 
26/33/41 

BREAST 4.4E-06t 
R NARROV 7.4E-05t 1.4E-03t 

25/33/42 
BONE SURF 1.7E-02t 

LIVER 3.7E-03s 

ST WALL 1.4E-04 
SI WALL 4.1E-04 
&I WALL 4.4E-04 
LLI WALL 1.3E-04 
WINDER 1.8E-04t 

I T  0.00 
C. t .D. t. 1.7t-04t 9.0t-04t 

26/33/42 

26/33/42 

=AB 
Ingestion Inha lation 

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

i;&Z3 
CONADS 8.7E-1-84 
BONE SUlF 7.8E-04 

31/48/29 
ST WALL 8.6E-1-84 
SI WALL 1.9E-03 3.7E-04 

UI V U  6.6E-03 

LLI WALL 0.3E-03 

74/14/12 
1.1E-03 
74/14/12 
1.3E-03 

.- 
Ingestion Inha I at i on 

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

4.l t-03 

GONADS 6.2E-03 

R NARROW 

BONE SW 

LIVER 

SI WALL 3.7E-03 

ULI WALL 8.1E-03 

UI WALL 1.4E-02 

1/3/90 

62/16/23 

32/28/48 

26/35/39 

28/35/37 

07/12/21 

07/12/21 

1. BE43 

1.1E-03 

8.9E-03 

2.7E-03 

1.3E-03 

2.8E-03 

4. BE-03 
09/11/20 

c.t.D.t. 2.9t-03 1.8E-03 

241h 
Ingest ion Inhalation 

U S  - 
GI ABSORP 1.0E-03 1. BE-03 

ADS 1 . 0 t 4 0 t  1.2t.02* 

R W V  8.3E40t 

BONE SURF 8.1E41t 

LIVER 1.7E+Blt 

25/33/42 
7.4E42t 
26/33/42 
9.3E43t 
25/33/42 
2. 0E43r 
25/33/42 

E .  t.D. t. 4 . 6 t 4 0 t  6.2b021 

242Yh 
Ingestion Inhalation 

Mss - 
9.0t-Blt 1.2t*02* 

GI ABSORP 1.0E-03 1.0E-03 

R YAWMI 8.3E40t 

BONE W 7.4E4 l r  

LIVER 1 . 8 E 4 l t  

26/33/42 
7.4E42t 
2 6 133 / 4 2 
9.3E43t 
26/33/42 
2.0E43t 
26/33/42 

t . E. D. E. 4.2 t40 t  6 . l t 4 k  

74/14/12 
E . t . D . t .  1.0E-03 4. 0t-04 

2.163 



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

242h 
Ingestion Inha 1st ion 

CUSS - 
GI ABSORP 1.0E-03 1. BE-03 

2. BE-01 
e/e/iae 

BONE SURF 6.3E-031 6.7E-011 
28/36/36 

R MARROW 5.2E-021 
28/36/36 

LIVER 1.7E-011 
28/37/36 

SI WALL 1.6E-03 
UI WAU 6.3E-03 
LLI WALL 9.6E-03 
E. t. D. E. 1.2t-031 6.lt-021 

Inha I at ion 
2% 

Ingestion 
CUSS - 
GI ABSORP 1.0E-03 1. BE-03 

1.0t.ees 1.2t.02I 

R YARROW 6.3E401 

BONE SURF 8.1E411 

LIVER 1.7E.011 

26/33/42 
7.4E42r 
26/33/42 
9.3E.031 
26/33/42 
2. BE4331 
26/33/42 

E .  E. D. t. 4.5t.001 5.2E.021 

Inho lot ion 
2% 

Ingest ion cuss - 
QI ABSORP 1.0E-03 1.0i-03 cs 4.1t-04 

CONADS 

R W M  

BONE SURF 

LIVER 

8/9/81 
1. BE-04 
26/33/42 
1. BE-031 
26/33/42 
1.3E-021 
26/33/42 
3. BE-031 
25/33/42 

ST WALL 8.SE-04 
SI W A L L  2.8E-04 
. . . .  6.8t-06 8. et-041 

2 U h  
Ingestion Inhalation 

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

S 1,6t-031 4.1E-031 

R YARROW 

BONE SURF 

27/33/40 
2.5E-021 

3.1E-011 
25/33/42 

25 /33/42 
LIVER 7. BE-021 

25/33/42 
ST WALL 1.9E-03 
SI W A L L  4.1E-03 
UI WAU 1.0E-02 
LLI WALL 1.1E-02 . . . .  . - 1.7t-021 

Inha Iat ion 
2'bh 

Ingestion 
cuss v 

1.0E-03 GI ABSORP 1.0E-03 

ti",/:; - 
BONE SURF 2.7E-04 

ST ILL 8.5E-04 
SI WALL 8.9E-04 
U I  WALL 9.6E-04 

26/34/40 

U I  WAU 3.2E-04 . . . .  . - 6 .k -06  

Inhalation 
*uh 

Ingest ion 
CLASS v 
GI ABSORP 1.0E-03 1. E-03 

BONE SWIF 
26/33/42 

ST WAU 9.6E-04 
SI IALL 3.1E-04 
UI WALL 1.2E-04 
E.t.D.t.  8.4t-06 2.9E-05 

.- 

Ingest ion Inha Iat ion * 

CLASS - 
GI ABSORP 1.0E-03 1.0E-03 

4. I t -04 

ST WAU 1.6E-03 
SI WALL 7.BE-04 

0/16/84 

UI WAU 3.3E-04 
. . . .  5E-04 4.9t-05 

2.164 



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

C U R I U ~ ~ )  

mcm 
Ingestion Inha I at ion \ CUSS - 

- _  ;y ABSORP 1.0E-03 1.0E-03 
NGS 3.2t-82 

. 2. ONADS 4.1E-84* 
0/9/9l 

2. 8E-02* 
28/38/38 

WALL 8.7E-04 
WALL 1.1E-03 

2% 
Ingest ion Inha 1st ion - 

27/37/37 
9.3E*01* 

-- . . :.> --:a 27/37/37 
2.2E*&l* 
28/38/38 

241q 
Inha I at ion v 
1. BE-03 
3.3k-01 

GONADS 4.8E-83* 

R YARROW 

BONE SURF 1.9E-02r 

-{ LIVER 

#/0/r#e 
2.9€-02* 
27/34/39 
1.8E-01* 
28/35/39 
2.2E*00* 
26/35/39 

28/35/39 
4.8E-01* 

UI WALL 3.1E-02 
t . t . D . t .  4.8t-03* 1.6t-0lr 

i 

Inha tat ion 
z42t. 

Ingestion 
CUSS - 
GI ABSORP 1.0E-83 1. BE-03 

S .B t *B l  

R NARROW 1.3E-01* 

BONE SUW 1.7E40t 

L M R  4.4E-01* 

UI WALL 7.4E-02 

0/0/10@ 
1.5E*01t 
28/36/38 
1.9E*02* 
28/38/38 
4.8E*01* 
28/37 135 

UI WALL 2.3E-01 
E .  t .D. t. 1.1t-01+ 1.7E*01* 

Inha tat ion 
2'3th 

Ingestion 
CUSS - 
GI ABSORP 1.0E-03 1.0E-03 

ADS 6.3E-01* 7.8€*#1* 
26/33/42 

R YARROW 4.1E*00* 4.8E421 

BONE SURF 5.2E4l r  

LIVER 1.2E*01* 

25/33/42 

25/33/42 
8.3E*03+ 

1.4E*03+ 
25/33/42 

E.t.D.t.  2.9t*00* 3.6E*02r 

Inha I at ion 
2% 

Ingestion 
U S  - 
GI ABSORP 1.0E-03 1. BE-03 

S 4. 8E-0h 5.9t*01* 
25/33/42 

R NARROW 3.3E40r 3.7E*02* 
25 133142 

BONE SURF 4 . 1 E 4 1 ~  4.8E*03t 
25/33/42 

LIVER 9. 8E40r l . l E 4 3 r  
25/33/42 

t . t .D. t .  2 .3 t40s 2.7t*#2* 

2% 
Ingest ion Inha l at ion 

CtASs - - 
GI A k O R P  l.#E-03 1. #E-03 

1.0t*00* 1.3E*02* 

R WOW 6.3E*00* 

BONE SURF 8.1E*01* 

LIVER 1.7E*01* 

2s 133142 
7.8€*02* 
26/33/42 
9. 8E*03* 
25/33/42 
2.1E43r 
25/33/42 
3 .4 *82* 

2.165 



50-Year Committed Dose Equivalent Fa 

2% 

t 

- 
Ingestion Inha I at ion 

CLASS v 
GI ABSORP 1.0E-03 1. BE-83 rn R MARROW 6.3E*08* 7.8E.821 

25/33/42 
BONE SURF 8.1E*81+ 9.6E+83r 

26/33/42 
LIVER 1.7E4ls  2.1E*83* 

25/33/42 
E. t. D. t. 4.5E*BB+ 5.4t*82+ 

247th 

Ingest ion Inha I at ion 
CUSS v 

9.6t-81* l . l t 4 2 r  
26/33/42 

- R W O V  6.9E+88* 7.8E+82* 
26/33/42 

BONE Sua 7.4E*81* 8.9Ei833 
25/33/42 

LIVER 1. 6E*81* 1.9E*03* 
25/33/42 

E .  E. D. t. 4.1t*80* 4.9E42s 

GI ABSORP 1.E-03 1. BE-03 

2'8th 
Ingest ion Inha I at i on 

Mss v 
3.7t481 *82* 

:6&/42 
R W O W  2.4E*81* 2.8E.038 

25/33/42 
BONE S U a  2.9E42r 3.66048 

25/33/42 

26/33/42 
E .  t.D.E. 1.8E+01* 1.9E43r 

GI ABSORP 1.8E-83 1.0E-83 

LIVER 6 . 3 E 4 l t  7.46838 

249& 

Ingest ion Inhalation 
cuss - 
GI ABSORP 1.8E-03 1.8E-83 

2. at-04 Gs 
i / i i / i s  

GONADS 4.4E-85+ 
26/34/41 

R UARROV 2.7E-04s 
2 6 / 33 / 4 2 

BONE SURF 3.4E-835 
26/33/42 

26/33/42 
LIVER 7.4E-848 

Sf WALL 7.4E-84 
SI WALL 6.2E-84 
UI WALL 3.3E-84 
f . E. D. E. 9 .  st-86 2 2t-04* 

-rem/Ki Intake (Cont inuec 

2.166 



50- Year Commi t t ed Dose Equ i va 1 en t Factors- - rem/pCi In take (Con t inued) 

BERKELIUM 

Inhalat ion 
Z4% 

Ingest ion 
CLASS - 
G I  ABSORP 6.0E-04 6. BE-04 

NGS 1. BE-02 

GONADS 9. BE-04 
R YARROW 

BONE SURF 

LIVER 

S I  W A L L  2.4E-03 
ILI W A L L  9.3E-03 
UI WALL 2.3E-02 

0/1/99 

2.0E-83 
31/37/32 
2.1E-02 
38/39/31 
6.6E-03 
31/48/28 

8.6E-83 

249% 
Ingestion Inhalat ion 

CLASS - 
G I  ABSORP 6.0E-04 5 .  BE-04 

DS 1.3t-03* 3.1E-01s 

66/16/24 . . . .  3E-03 3. Et-03 

CLASS 

R YARROW 8.1E-03* 

BONE SURF 1. 0E-0lr 

LIVER 2.lE-02* 

25/33/42 
1.9E+08* 
25/33/42 
2.4E+01* 
25/33/42 
6.2E*00* 
25/33/42 . .  

UI W A U  6.3E-03 
. . . .  6 . 0t-03* 1.3t+00* 

Ingestion Inhalat ion 
a A s S  - 
G I  ABSORP 6.0E-04 6. BE-04 

2.9t-03 

GONADS 2.4E-03 

BREAST 

R YARROW 

BONE 

LIVER 

S I  WALL 3.3E-13 

ILI W A L L  8.7E-83 

U N U  1.lE-02 

1/3/96 
9.3E-84 
81/16/23 
2.3E-04 
33/12/66 
1.2E-83 
38/29/41 
1.1E-12 
26/34/41 
2.9E-83 
27/34/39 
1.1E-13 
67/12/21 
2.2E-83 
68/12/20 
3.6E-83 
78/11/19 . . . .  . - 1.7 t-03 

Ingestion Inhalat ion 
MSS - 
G I  ARSORP 6.E-04 6. BE-84 

6.2t-81* 1.3h02t  

R URRm 3.3E.001 

BONE Sua 4.1E+81* 

LIVER 8.9E*M+ 

~ _ _  ._ 

26/33/42 , 
7.8E*12* 
26/33/42 
1.0E+04* 
26/33/42 
2.lE*13* 

Ingestion Inha I a t  ion v 
G I  ABSORP 5.0E-04 5. BE-04 

:;:797 
- 

GONADS 2.4E-04* 1.4E-03* 

R YARROW 

BONE SW 

LIVER 

ST WALL 1.4E-83 
SI WALL 1.9E-03 
UI WALL 2.8E-83 

26/33/41 
9.3E-03* 
26/33/42 
l . lE -0 l r  
25/33/42 
2.7E-022 
26/33/42 

UI WALL 1.3E-83 
. . . .  6 . Bt-04* 6.9t-03* 

26/33/42 
E.t.D.E. 2.3t.00~ 5.6t*02* 

2.167 



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

CALI FORN I UM ( 1) 

2'4Cf 
Ingest ion Inhalation 

CLASS - 
GI ABSORP 1.0E-03 1.0E-03 1. BE-03 

6.9t-02 7.4t-02* 

BONE SURF 
0/14/86 0/16/86 

28/37/36 
4.8E-02t 

ST WALL 2.0E-03 
SI VALL 5.2E-04 
. . . .  5t-04 8 .  St-03* 8.9t-03+ 

Inha I at i on 
*act 

Ingest ion 
CLASS - 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

BONE SUIIF 

SI W A L L  1.3E-02 
UI V A U  6.GE-02 

. .  
33/43/24 

UI V A U  1.3E-01 
E.t.D.E. 1.2t-02 4.9t-0lr 6.8t-01* 

Inha lat ion 
2% 

Ingest ion 
U S  - ~- ~~ 

GI ABSORP 1.8E-03 1.0E-03 1. BE-03 
4 1  3.6t*02* 

%#a 0101100 
R YARROW 4.1E-01* 

BONE SURF 4.8b08r 

LIVER 1.2E.m 

i.i~+~i~ 
26/36/39 
6. 6E*02* 
26/36/39 
1. )E421 
26/36/39 

. .  
I 

I 

I . .  
UI V A U  2.4E-01 . . . .  2 . Et-Blr 3.8t*0l* 4.3t.01~ 

249H 
-. 

Ingestion Inha I at ion cuss - 
GI ABSORP 1.0E-03 1.0E-03 1. BE-03 

1.3t*03* 

CONAM l.@E+B@* 

R YARRm 6.7E*00* 

BONE S U E  8.1E*0lt 

LIVER 1.8E.81* 

0/0/108 
1.3E42* 
26/33/42 
7. 8E*02* 3.lE*02* 
26/33/42 7/2/91 
1.0E*04+ 3.7E*03* 
26/33/42 7/2/91 
2.1E43* 8 . 5 E 4 2 ~  

~~ 

26/33/42 7/2/91 
E. t .D. t .  4.6t*08* 6 .5 t42*  3 . 6 t 4 2 ~  

Ingestion Inhalation 
CLASS - 
mcs 1.0t*03* 
GI ABSORP 1.0E-03 1. BE-03 1. BE-03 

CONADS 4.1E-01* 
R YARROW 2.7E.001 

BONE SUIIF 3.4E41* 

0/0/100 

3.3E.02~ l . lE .02~ 
26/33/42 8/2/90 
4.1E+03* 1.4E*03+ 
25/33/42 8/2/98 

LIVER 8.1E40* 9.6E*02* 3,3E*02* 
25/33/42 8/2/90 

P . t . D . t .  l . Q t * B B *  2.2t*02* 1.9E*02* 

251Cf 
Ingest ion Inha I at i on 

Mss w 
GI ABSORP 1.0E-03 1 .BE43 1. BE-03 

1.3€+03* 
0/0/100 

CONADS l . l E 4 0 r  1.3€*02* 
25/33/42 

R UARROV 6.7E40s 8.1E.02~ 3.1E*02* 
26/33/42 7/2/91 

BONE SW 8.1E*01* 1.0E*04* 4.1E.031 
26/33/42 7/2/91 

LIVER 1 .8E*0ls 2.2E*03t 8.5E*02* 
25/33/42 7/2/91 

E . t . D . t .  4.6E+00* 6.6E*02* 3.7E*02* 

Ingest ion Inha tat ion 
Mss - 
GI ABSORP 1.0E-83 1 .BE43 1. BE-03 

1.4t.02 1.lt*03* 

GONADS 1.9E-0lr 
R YARROW 1.3E*08* 

BONE SUfF l.BE*Bl* 

LIVER 4.1E*08* 

8/0/108 0/0/100 

1. 4E*02* 
26/34/48 
1.8E*03* 
26/34/48 
4.8E*02* 
26/34/40 . .  

LLI V U  6.6E-81 
E .  t.D.E. 9.4t-01* 1.2t.02~ 1.3t*02* 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Inha I at ion 
2%f 

Ingestion 
U S  - 
GI ABSORP 1.0E-03 1.0E-03 1.0E-03 
LUNGS 1 .4b01 2.5b81t 

R YARROW 1.4E-02t 
BONE SUIF 1.7E-O1t 

LIVER 4. 8E-03* 

UI WALL 7.0E-03 

0/0/100 0/0/100 

1. 8 E 4 h  
33/43/24 
4.4E.001 
33/43/24 

UI WALL 2.8E-02 
. . . .  9.2E-032 2.5t.008 3.0E.m 

Inha 1at ion 
2% 

Ingest ion 
CUSS - 
GI ABSORP 5.0E-04 5. BE44 5. BE-04 

i;:;:: :;;g 
GONADS 2.1E.00 
R YARRm 1.8E*00 
BONE W 1.8E.01 1.5E.03 

LIVER 4. 8E.00 4.lE.02 
32/42/20 

32/42/28 
S I  W A l L  1.8E.00 
UI WALL 4.1E.00 
UI WALL 1.1E.01 
. . . .  2.5E.00 2.2t.02 2.8t.02 
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50- Year Committed Dose Ego ivalent Factors--rem/pCi Intake (Continued) 

EINSTEINIUM 

Inhalation 
2516 

Ingestion 
CLASS - 
GI. ABSORP 5 .  BE-04 5. BE-04 

5 7.4t-85r -84r 
k::3142 

R YARROW 4.4E-05* 

BONE SUR 3.2E-04* 

LIVER 9.2E-05s 

ST WALL 2.4E-04 
SI W A L L  2.7E-04 
UI WALL 3.2E-04 

5.9E-93r 
25/33/42 
7.4E-02r 
25/33/42 

25/33/42 
1. 8E-02t 

UI WALL 1.1E-04 . . . .  9 . 5t-85r 4.2t-03s 

261b 
Ingestion Inhalation cuss - 

GI ABSORP 6.E-04 5. BE-04 
1.5E-82 
8/3/87 

GONADS 2.8E-04 
R YARROW 3.7E-03 

BONE SUR 4. BE-02 

LIVER 1. BE-02 

SI WALL 9.3E-04 
UI WALL 3.2E-03 
LLI WALL 5.9E-63 

27/36/3a 

27/35/38 

27/38/37 

- . . . .  . 4.3t-03 

Inhr lat ion 
2% 

Ingestion 
Mss - 
GI ABSORP 5.0E-04 5. BE-04 

.3t*01 

BONE SW 1. BE-01 

LIVER 2. BE-82 

0/e/10e 
1.7E.01 
36/47/17 

UI WALL 8.1E-02 
LLI WALL 2.4E-01 
E.t.D.t. 2.4t-82 3.3t.88 

Ingest ion Inha I at ion 
CLASS - 
GI ABSORP 5.8E-84 5. BE-04 

3.3E.80 

BONE S W  

UI WALL 7.4E-02 

0/1/99 
2.4E40r 
33/43/24 

U I  WALL 1.8E-01 
. . . .  5E-02 4 .7  t - B l *  

Inhalation 
2% 

Ingest ion 
CLASS - 
GI ABSORP 5.0E-84 5. BE-04 

6.7t*81 
8101100 

GONADS 2.8E-02t 
R YARROW 1.8E-01s 

BONE SUR 2.2E.001 

LIVER 5. 6E-0lr 

~, , 

4.1E*01* 
26/36/39 
5.2E.82r 
28/35/39 
1.3E42r 
26/36/39 

LLI WALL 3.2E-01 
. . . .  1. St-81* 3.6t.81t 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

FERMIUM 

Ingest ion Inhalation 
CUSS - 
GI ABSORP 5.0E-84 5.0E-84 
LUNGS 2.3E.80 . 

8/3/97 
BONE SUR 

LIVER 

SI WALL 1.3E-02 
U I  WALL 5.8E-02 

2; 1E+88s 
38/48/38 
6. BE-Bl* 
38/41/29 

UI WALL 9.8E-82 
. . . .  9t-03 3.8t - l le  

Inhalation 
2% 

Ingest ion 
Mss - ~- ~~ 

GI ABSORP 6.0E-84 6. BE-84 
3.4E.88 

BONE SUW 1.4E-82 

L I M I  4.1E-83* 
UI WALL 1.2E-02 

a/0/1ee 
2.6E+08* 
38/47/17 

U I  WE 3.SE-02 
E .  t.D. t. 3. St-03* 4. Bt-Blr 

Inha lrtion 
2% 

Ingest ion cuss - 
QI ABSORP 6.0E-84 6. BE-04 

4. I t - 8 1  
1/18/91 

S f  N U  6.2E-83 
SI !ALL 8.7E-03 
U I  WALL 1.8E-02 
LLI WALL 6.2E-83 
E.t.D.t. I.&-03 4.9t-82 

Inha 1 at ion 
2% 

Ingestion 
Mss - ._ _ _  
GI ABSORP 6.E-84 - -  6.0E-84 
UNGS 1.9t48 

SI WALL 1.4E-82 
UI W A L L  6.8E-82 

1/4/96 

Inhalation 
2WF. 

Ingestion 
CLASS w ._ ~~ 

GI ABSORP 5.BE-04 5. BE-04 
8.1 t41* 
0/8/100 

R YARROW 7.4E-82 

BONE SUE 9.3E-81* 

LIVER 2. SE-Ol* 

UI WALL 8.9E-82 

1:6E+0l 
29/38/33 
2.0E.02~ 
29/38/33 
6.2E+81* 
29/38/33 

UI WALL 2.7E-81 
E.t.D.E. 7.3t-82* 2.1t.01* 

1 

U I  WALL 9.3E-82 . . . .  7t-83 2.3E-81 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

MENDELEVIUM 

. 
Inha Iat ion 

2% 
Ingest ion 

CtASs w 
GI ABSORP 6.0E-04 6.0E-04 

2.4t-01 

GONADS 8.9F06t  
R YARROW 1.8E-04t 

BONE SUR 2.0E-03* 

LIVER 6.2E-04s 

ST WALL 7.0E-04 
SI I A U  1.1E-03 

8/2/98 

3.3E-0% 
29/39/32 
4.1E-01s 
29/39/32 
1.1E-01s 
29/39/32 

UI WALL 2.6E-03 
UI IAU 2.4E-03 
t. t.D.E. 6.4t-04r 6.2t-02r 

Ingest ion Inhalation 
CLASS - 
GI ABSORP 6.0E-04 6.E-04 

5.2E41r 

R NARROV 6.6E-82r 

BONE SUW 7.0E-Blr 

LIVER 1.9E-Blt 

e/e/ree 
1.2E41r 
28/37/36 
1. 6E42r 
28/37/36 
4 .1E4lr  
28137136 . .  

UI W A U  9.3E-02 
UI IAU 2.8E-01 
f . t. D. t. 6.lt-02* 1.5t*01+ 
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50- Year Comm i t t ed Dose Equ i va I en t Factors - - rem/pCi In take (Con t inued) 

Endnotes 
* Indicates that less than 90% of the total 50-year committed dose equivalent 

is received in the year following intake. 

(1) Includes new fl values as reported in ICRP Publication 48. For ingestion, 
it is assumed that individual organ doses, except for the gastrointestinal 
tract, change in proportion to fl for all organs, including the "Remain- 
der." Gastrointestinal doses are unchanged because very little material 
is absorbed in the upper portions of the tract. 
assumed that the effective dose equivalents are unchanged even though 
the fl values have changed. 
dose from inhalation is mainly dependent on transfer from lung to blood 
when fl values are small. 
be unchanged because the fraction of activity passing through the tract 
is 1.0 - fl. 

For inhalation, it is 

This i s  because the contribution to organ 

Also, the gastrointestinal tract dose would 

i 

1 
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2.4 ALTERNATIVE ABSORPTION FACTORS AND LUNG RETENTION CLASSES 
FOR S P E C I F I C  COMPOUNDS 

Element/ 
Symbol 

Atomic 
Number 

a9 

13 

95 

51 

33 

85 

56 

97 

4 

a3 

35 

Compound 

Oxides, hydroxides 
Halides, n i t r a t e s  
A l l  o thers 

Oxides, hydroxides, 
carbides, ha l ides,  
n i t r a t e s ,  elemental 
form 

A l l  o thers 

A l l  forms 

Oxides, hydroxides, 

A l l  o thers 

ha l ides,  sulphides, 
sulphates, n i t r a t e s  

A l l  forms 

A l l  (as a ha l ide)  

A l l  forms 

A l l  forms 

Oxides, ha l ides ,  
n i t r a t e s  

A l l  o thers 

A l l  except n i t r a t e s  
N i t r a t e s  

Bromides 

-- f l  

1 E-3 
1E-3 
1E-3 

1 E-2 

1E-2 

1E-3 

1E-1 

1E-2 

5E-1 

1 EM 

1E-1 

5E-4 

5E-3 

5E-3 

5E-2 
5E-2 

1 E+O 

Lung 
Retent ion C1  ass 

Y .  
W 
D 

W 

D 

W 

D 

W 

W 

W o r  D; dependent 
upon associated 
element 

D 

W 

Y 

W 

W 
D 

W o r  D; dependent 
upon associated 
element - 
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Element/ 
Symbol 

Cadmi um 
(Cd) 

Cal ci urn 

Californium 

Carbon 

(Ca) 

(Cf) 

(c) 

Ceri um 
(ce) 

Ces i urn 

Chlorine 

0) 

(C1) 

Chromi urn 
(Cr) 

Cobalt 
K O )  

Copper 
(CUI 

Curi urn 

Dyspros i urn 

Ei nstei ni urn 

(Cm) 

(DY) 

(Es) 

Atomic 
Number 

48 

20 

98 

6 

58 

55 

17 

24 

27 

29 

96 

66 

99 

Compound 

Oxides, hydroxides 
Sulphates, halides 
All others 

All forms 

Oxides, hydrox 
All others 

des 

Oxi des 
Organic ( 1 1 ~ )  
Organic ( 14~) 

Oxides , hydroxi des , 
f 1 uori des 

All others 

All forms 

Chl ori de 

Oxides, hydroxides 
Halides, nitrates 
All others 

In estion(b1 

Hexavalent 
b 
Oxides , hydroxides-, 
halides, nitrates 

All others 
Ingestion only 

Oxides , hydroxi des 
Sulphites, halides , 
nitrates 

All others 

All forms 

All  forms 

All forms 

-- fl 

5E-2 
5E-2 
5E-2 

3E-1 

1 E-3 
1 E-3 

-- (a) 
1 E-2 
7E-5 

3E-4 

3E-4 

1 E+O 

1 E+O 

1E-1 
1E-1 
1E-1 

1 E-2 
1E-1 

5E-2 

5E-2 
3E-1 

5E-1 
5E-1 

5E-1 

1 E-3 

3 E-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 
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Element/ 
Svmbol 

Erbi um 
(Er) 

Europi um 
(Eu) 

Fermi um 
(Fm) 

F1 uori ne 
(F )  

Franci urn 

Gadol i ni um 

(Fr) 

(Gd) 

Gal 1 i um 
(Ga) 

Germani um 
(Ge) 

Go1 d 
(Au) 

Hafnium 
(Hf) 

Hol mi urn 

Hydrogen 

Indi urn 

(Ho) 

(HI 

(In) 

Iodine 
(1) 

Atomic 
Number 

68 

63 

100 

9 

87 

64 

31 

32 

79 

72 

67 

1 

49 

53 

ComDound 

All forms 

All forms 

All forms 

F1 uor i de 

All forms 

Oxides, hydroxides, 
fluorides 

All others 

Oxides, hydroxides, 
carbides, ha1 ides, 
nitrates 

All others 

Oxides, sulphides, 
ha1 ides 

All others 

Oxides, hydroxi des 
Halides, nitrates 
All others 

Oxides, hydroxides 
halides, carbides, 
nitrates 

All others 

All forms 

Water (3H) 

Oxides, hydroxides, 
ha1 ides 

All others 

All forms 

-1- f 

3E-4 

1E-3 

5E-4 

1 E+O 

1 E+O 

3E-4 

3E-4 

1E-3 

1E-3 

1 E+O 

1 E+O 

1E-1 
1E-1 
1E-1 

2E-3 

2E-3 

3E-4 

1 E+O 

2E-2 

2E-2 

1 E+O 

Lung 
Retention C1 ass 

W 

W 

W 

Y, W ,  or D; 
dependent upon 
associ ated element 

D 

D 

W 
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Element/ 
Symbol 

Iridium 
(Id 

Iron 
(Fe) 

Lanthanum 
(La) 

Lead 
(Pb) 

Magnes i urn 
(Mg) 

Manganese 
(Mn) 

Mendel evi urn 
(Md 1 

Mercury 
(Hg) 

Molybdenum 
(Mol 

Neodymi urn 
(Nd) 

Atorni c 
Number 

77 

26 

57 

a2 

71 

12 

25 

101 

80 

42 

60 

Compound 

Oxides, hydroxides 
Halides, nitrates, 

All others 
metallic form 

Oxides, hydroxides, 
ha1 ides 

All others 

Oxides, hydroxi des 
All others 

All forms 

Oxides, hydroxides, 
f 1 uori des 

All others 

Oxides, hydroxides, 
carbides, halides, 
nitrates 

All others 

Oxides, hydroxi des, 
ha1 ides, nitrates 

All others 

All forms 

Oxides, hydroxides, 
ha1 ides, nitrates, 
sulphites 

Sulphates, elemental 
form 

Organic forms 
Vapor 

Oxides, hydroxides, 

All others 
MoS2 

Inqes t i on (b) 
MoS2 
All others 

Oxides, hydroxides, 

All others 
carbides, fluorides 

-- fl 

1E-2 
1 E-2 

1E-2 

1E-1 

1E-1 

1 E-3 
1E-3 

2E-1 

3E-4 

3 E-4 

5E-1 

5E-1 

1E-1 

1E-1 

5E-4 

2E-2 

2E-2 

1 EN -- 
5E-2 

8E- 1 

5E-2 
8E-1 

3E-4 

3E-4 

Lung 
Retention Class 

W 

Y 

W 

2.177 



Element/ 
Symbol 

Neptuni urn 

Nickel 

Ni obi um 

Osmi urn 

(NP) 

(Ni 1 

(Nb) 

(0s) 

Pal 1 adi um 
(Pd) 

Phos horus 
(PP 

P1 at i num 

P1 utoni urn 

(Pt) 

(PU) 

Polonium 
(Po) 

Pot ass i um 
(0 

Praesodymi um 
(Pr> 

um 

nium 

Atomic 
Number 

93 

2a 

41 

76 

46 

15 

78 

94 

84 

19 

59 

61 

91 

88 

Compound 

All forms 

Oxides, hydroxides 
All others (vapor) 

Oxi des, hydroxi des 
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 , hydroxi des , 
nitrates 

All others 

All forms 

Oxides, hydroxides, 

All others 
carbides, fluorides 

Oxides , hydroxides, 
carbides , f 1 uori des 

All others 

Oxides , hydroxi des 
All others 

All forms 

-- f 1 

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 
1 E-4 
1E-3 

1E-1 

1E-1 

1 E+O 

3 E-4 

3E-4 

3E-4 

3E-4 

1E-3 
1E-3 

2E- 1 

Lung 
Retention C1 ass 

W 

W 
D 

Y 
W 

Y 
W 
D 

Y 
W 
D 

W or D; dependen 
upon associated 
element 

D 

Y 
W 
W 

W 

D 

D 

Y 

W 

Y 
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Element/ 
Symbol 

(Re) 
Rhen i um 

Rut hen i urn 
(Ru) 

Samari urn 
(Sm) 

Scandi um 

Sel en i urn 

(W 

(Sd  

Sod i urn 
(SC) 

S t ront i urn 
(Sr) 

Sulfur 
(SI 

Atomic 
Number Compound 

75 

45 

37 

44 

62 

21 

34 

14 

47 

11 

38 

16 

Oxides , hydroxides , 
halides, nitrates 

All others 

Oxides, hydroxides 
Hal ides 
All others 

A l l  forms 

Oxides , hydroxides 
Hal ides 
All others 

All  forms 

Al l  forms 

Oxides, hydroxides, 
carb i des 

All others 
Ingestion only 

Ceramic forms 
Oxides, hydroxi des, 
carbides, nitrates 

All others 

Oxides , hydroxi des 
Nitrates, sulphides 
All others, 
elemental form 

All forms 

SrTi03 
All others (soluble) 

Sulphates , sulphides 

A1 1 Inorganic 
Elemental Form 
Gases 

2.179 

Lung 
-- f 1 Retention Class 

8E- 1 

8E- 1 

5E-2 
5E-2 
5E-2 

1 E+O 

5E-2 
5E-2 
5E-2 

3E-4 

1 E-4 

8E-1 

8E- 1 
5E-2 

1E-2 
1E-2 

1E-2 

5E-2 
5E-2 
5E-2 

1 E+O 

1E-2 
3E-1 

1E-1 

8E-1 
1E-1 
1 E+O 

w 
D 

Y 
W 
D 

D 

Y 
W 
D 

W 

Y 

W 

D -- 
Y 
W 

D 

Y 
W 
D 

D 

Y 
D 

W or D; dependent 
upon associated 
element 

-- 
W 
D 



Element/ 
Symbol 

Technetium 
(Tc) 

Tungsten 
(w) 

Uranium 
(U) 

Atomic 
Number 

73 

43 

52 

65 

81 

90 

69 

50 

22 

74 

92 

23 

Compound 

Oxides , hydroxi des , 
halides, carbides, 
nitrates, nitrides 

All others 

Oxides, hydroxides, 
ha1 ides , nitrates 

All others 

Oxides , hydroxides , 
nitrates 

All others 

All forms 

All forms 

Oxides , hydroxi des 
All others 

All forms 

Oxides, hydroxides, 
halides, nitrates, 
sul phi des , 
Sn3 (PO41 4 

All others 

SrTi03 
Oxides , hydroxides , 
carbides, halides, 
nitrates 

All others 

IngestSon (b) 
Tungstic acid 
All others 

uo21 u308 
UO3, tetravalent 
compounds 

UF6, uranyl 
compounds 

Oxides , hydroxides , 
carbides, halides 

All others 

2.180 

-- fl 

1E-3 

1E-3Y 

8E- 1 

8E- 1 

2E-1 

2E-1 

3E-4 

1 E M  

2E-4 
2E-4 

3E-4 

2E-2 

2E-2 

1E-2 
1 E-2 

1E-2 

1 E-2 
3E-1 

2E-3 
5E-2 

5E-2 

1E-2 

1E-2 

Lung 
Retention Class 

Y 

D 

Y 
W 

W 

W 

D 

Y 
W 

D 

W 

D 



El emen t / 
Symbol 

Ytterbi urn 
(Yb) 

Yttrium 
(y) 

Atomic 
Number Compound 

70 Oxides, hydroxides, 
f 1 uori des 

All others 

39 Oxides, hydroxides 
All others 

30 All forms 

40 Carbi des 
Oxides, hydroxides, 
ha1 ides , nitrates 

All others 

2 1 -  

3E-4 

3E-4 

1 E-4 
1E-4 

5E-1 

2E-3 
2E-3 

2E-3 

Lung 
Retention Class 

Y 

w 
Y 
W 

Y 

Y 
w 
D 

(a) Dash (--) indicates no data for the value shown. 
(b) For ingestion, no lung retention classes are listed. 
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