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1. INTRODUCTION 

The doses r e p o r t e d  i n  t h e  l a n k  Waste Remediation System (TWRS) F i n a l  S a f e t y  
A n a l y s i s  (FSAR) and t h e  TvlRS Basis o f  I n t e r i m  Opera t ion  ( B I O )  a re  c a l c u l a t e d  
from t h e  i n h a l a t i o n  and i n g e s t i o n  o f  t h e  re leased m a t e r i a l .  Submersion doses, 
resuspension, and ground shine e f f e c t s  a re  n o t  inc luded.  D e t a i l e d  
c a l c u l a t i o n s  which demonstrate t h a t  these doses are  much l e s s  than t h e  
i n h a l a t i o n  doses are  g i v e n  i n  t h i s  r e p o r t .  
submersion, resuspension, and ground sh ine  are  discussed i n  t h e  f o l l o w i n g  
t h r e e  s e c t i o n s .  

The r e l a t i v e  c o n t r i b u t i o n  o f  

r 

Submersion Dose 
M i x t u r e  o f  Inha ' la t ion  Dose Submersion Dose D i v i d e d  by 
Iso topes  ( S V )  ( S V )  I n h a l a t i o n  Dose 

SST S o l i d s  2.3 E+OO 1.5 E-04 6.5 E-05 

SST L i q u i d s  l.;! E-01 2.9 E-05 2.4 E-04 

DST S o l i d s  5.!l Et00 6.5 E-05 1.1 E-05 

DST L i q u i d s  6.7 E-02 6.3 E-03 9.4 E-04 

AWF S o l i d s  1.9 Et01 1.8 E-04 9.5 E-06 

AWF L i q u i d s  l.!i E-02 9.4 E-05 6.3 E-03 

2. SUBMERSION 

The acc ident  scenar ios  i n  t h e  TWRS FSAR and BIO i n v o l v e  r a d i o a c t i v e  m a t e r i a l  
f rom a Hanford waste t a n k  be ing  re leased t o  a i r  and c a r r i e d  by t h e  wind i n  a 
plume t o  a r e c e p t o r .  
t h e  r a d i o a c t i v e  m a t e r i a l s  being i n h a l e d  and r e t a i n e d  i n  t h e  body. However, i n  
a d d i t i o n  t o  t h e  i n h a l a t i o n ,  t h e  r e c e p t o r  w i l l  a l s o  r e c e i v e  an e x t e r n a l  dose 
from be ing  submersed i n  t h e  plume o f  r a d i o a c t i v e  m a t e r i a l  as i t  passes. The 
i n h a l a t i o n  and submersion doses are compared i n  t h i s  s e c t i o n .  

The submersion and i n h a l a t i o n  doses f o r  each t a n k  farm composite was 
c a l c u l a t e d  a t  t h e  o n s i t e  i n d i v i d u a l  u s i n g  t h e  GENII code (PNL-1988). An 
o n s i t e  X / Q  o f  3.41 x was taken from SARR-016 (WHC 1996a). Doses were 
c a l c u l a t e d  f o r  each o f  s i x  types  o f  t a n k  farm mixes, i .e. ,  s i n g l e  s h e l l  tanks  
(SST) s o l i d s  and l i q u i d s ,  double s h e l l  t a n k  (DST) s o l i d s  and l i q u i d s  and ag ing  
waste f a c i l i t y  (AWF) s o l i d s  and l i q u i d s .  The i s o t o p e  mix  f o r  each composite 
was taken from WHC-SD-WM-SARR-016 (WHC 1996a) and are  i d e n t i c a l  w i t h  those 
used i n  t h e  TWRS FSAR and B I O .  
i n f i n i t e  c l o u d  model. The GENII ou tpu ts  a re  g i v e n  i n  Attachment 1. The 
i n h a l a t i o n  and submersion dose and t h e  r a t i o s  a re  shown i n  Table 1. 

The p r i n c i p a l  dose t o  t h e  r e c e p t o r  i s  c a l c u l a t e d  due t o  

Submersion doses were c a l c u l a t e d  u s i n g  an 

1 
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The submersion dose i s  always a smal l  f r a c t i o n  o f  t h e  i n h a l a t i o n  dose. 
Reactor acc idents ,  which can r e s u l t  i n  a r e l e a s e  o f  l a r g e  q u a n t i t i e s  o f  
r a d i o a c t i v e  k r y p t o n  and xenon gases, can produce s i g n i f i c a n t  submersion doses. 
I n e r t  gases g i v e  n e g l i g i b l e  i n h a l a t i o n  doses b u t  some o f  t h e  i n e r t  gas 
iso topes  have e n e r g e t i c  gamma rays,  which can produce s i g n i f i c a n t  submersion 
doses. These iso topes  have s h o r t  h a l f - l i v e s ,  and are  n o t  now present  i n  t h e  
t a n k  waste s i n c e  t h e  waste i s  a minimum o f  severa l  year  o l d .  
gases except f o r  85Kr have decayed. 
c o n t r i b u t e  t o  submersion doses. The submersion doses f o r  t h e  t a n k  farm mixes 
are dominated by t h e  137Cs b u t  t h e  t r a n s u r a n i c  i so topes  and 90Sr produce 
i n h a l a t i o n  doses which are  much l a r g e r  than t h e  submersion doses. 

Not i n c l u d i n g  t h e  submersion dose t h e r e f o r e  does n o t  a f f e c t  t h e  conc lus ions  o f  
t h e  s a f e t y  a n a l y s i s .  

A l l  t h e  i n e r t  
"Kr emi ts  o n l y  a weak beta,  and does n o t  

3. RESUSPENSION. 

The resuspension dose i s  the  dose from m a t e r i a l  which f a l l s  o u t  o f  t h e  plume 
and i s  subsequent ly resuspended i n t o  t h e  a i r  due t o  wind o r  o t h e r  a c t i v i t y .  
I f  resuspension i s  modeled, some f a c t i o n  o f  t h e  m a t e r i a l  i s  assumed t o  f a l l  t o  
t h e  ground, and t h e  f r a c t i o n  o f  t h a t  m a t e r i a l  which i s  resuspended i s  
c a l c u l a t e d .  Acc ident  scenar ios  used f o r  t h e  TWRS FSAR do n o t  assume t h a t  
m a t e r i a l  f rom t h e  plume i s  depos i ted  on t h e  ground p r i o r  t o  reach ing  t h e  
r e c e p t o r .  
r e l e a s e  p o i n t  due t o  d i f f u s i o n ,  b u t  100% o f  t h e  m a t e r i a l  re leased i s  assumed 
t o  remain i n  t h e  a i r  and t o  reach bo th  t h e  o n s i t e  and o f f s i t e  r e c e p t o r s .  

Since any depos i t ion / resuspens ion  model would c a l c u l a t e  l e s s  than 100 % o f  t h e  
m a t e r i a l  reaches t h e  receptor ,  t h e  model used f o r  t h e  FSAR i s  conserva t ive .  A 
dose from resuspension can be c a l c u l a t e d  i f  d e p o s i t i o n  i s  assumed (a l though 
t h e  f r a c t i o n  o f  m a t e r i a l  resuspended i s  u s u a l l y  smal l ) ,  b u t  c a l c u l a t i n g  an 
a d d i t i o n a l  dose from resuspension does n o t  make sense i f  no r e d u c t i o n  i n  t h e  
dose f o r  d e p o s i t i o n  i s  assumed. 

An a c c i d e n t  scenar io  t h a t  r e s u l t s  i n  a pool  fo rmat ion  and subsequent d r y  o u t  
can l e a d  t o  doses from suspension o f  p a r t i c l e s  i n  t h e  a i r .  The r e l e a s e s  from 
s p i l l s  t h a t  r e s u l t  i n  poo ls  do cons ider  suspension o f  p a r t i c l e s .  
d i f f e r e n t  acc ident  scenar io  than a resuspension o f  depos i ted  p a r t i c l e s  f rom a 
plume. 

The spray l e a k  events c a l c u l a t e d  doses are  based on a r e s p i r a b l e  f r a c t i o n  o f  
m a t e r i a l s  t h a t  are re leased by t h e  spray.  
on t h e  ground near t h e  spray source, and r e s u l t  i n  a poo l .  
re leased f o l l o w i n g  t h e  pool  d ry -ou t ,  as modeled f o r  t h e  s p i l l  events.  
S i g n i f i c a n t  re leases  would occur o n l y  f o r  t h e  u n m i t i g a t e d  spray l e a k  event.  
The a n a l y s i s  o f  t h e  unmi t iga ted  spray l e a k  event i n d i c a t e s  t h a t  m i t i g a t i o n  i s  
r e q u i r e d .  
pool  would n o t  change t h a t  conc lus ion .  

Concent ra t ions  i n  t h e  plume decrease as t h e  plume moves from t h e  

T h i s  i s  a 

The l a r g e r  p a r t i c l e s  c o u l d  d e p o s i t  
P a r t i c l e s  c o u l d  be 

F u r t h e r  re f inement  o f  t h e  spray models t o  l o o k  a t  suspension from a 
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Not i n c l u d i n g  t h e  plume d e p o s i t i o n  and resuspension dose t h e r e f o r e  does n o t  
a f f e c t  t h e  conc lus ions  o f  t h e  s a f e t y  a n a l y s i s .  

4. GROUND SHINE 

Ground sh ine  dose i s  t h e  dose due t o  e x t e r n a l  exposure f rom m a t e r i a l  t h a t  
d e p o s i t  on t h e  ground. The ground sh ine  i s  compared t o  a i n h a l a t i o n  f o r  a 
s p e c i f i c  scenar io  and t h e  r e s u l t s  e x t r a p o l a t e d  t o  a more general  case. 

A r e l e a s e  o f  0.001 L /s  o f  SST s o l i d s  f o r  1 hour i s  assumed. SST s o l i d s  i s  
assumed because t h i s  composite has t h e  l a r g e s t  c o n c e n t r a t i o n s  o f  137Cs which 
tends t o  dominate sh ine  c a l c u l a t i o n s .  The dose i s  c a l c u l a t e d  a t  t h e  100 m 
r e c e p t o r .  

The sur face  c o n c e n t r a t i o n  o f  m a t e r i a l  on t h e  ground from a pass ing  plume i s  
g iven  by (PNL 1988): 

c, = x Vd t (1) 

where Ci = s u r f a c e  area c o n c e n t r a t i o n  on r a d i o a c t i v e  i s o t o p e  i on t h e  ground 
(Bq/m2) 

X 

$ 1 t i m e  o f  passage o f  plume over ground (s) 

= c o n c e n t r a t i o n  o f  m a t e r i a l  i n  t h e  a i r  (Bq/m3) 
v - d e p o s i t i o n  v e l o c i t y  (m/s)  

X i s  t h e  X / Q '  t imes t h e  r e l e a s e  r a t e  which i s  0.001 L /s  x 0.0341 s/m3 x G -  
where Gi i s  t h e  a c t i v i t y  c o n c e n t r a t i o n  f o r  t h e  i t h  i s o t o p e  i n  t h e  mix  i n  bq/L. 
The d e p o s i t i o n  v e l o c i t y  i s  a measure o f  t h e  r a t e  o f  m a t e r i a l  be ing  depos i ted  
on t h e  ground from t h e  plume. The d e p o s i t i o n  v e l o c i t y  w i l l  depend on t h e  
p a r t i c l e  s i z e  d i s t r i b u t i o n  b u t  a v e l o c i t y  o f  0.01 m/s i s  g e n e r a l l y  cons idered 
bounding f o r  r e s p i r a b l e  p a r t i c l e s .  The t ime, t i s  assumed t o  be t h e  t i m e  o f  
r e l e a s e  (1 hour ) .  

The s u r f a c e  c o n c e n t r a t i o n  on t h e  ground f o r  each i s o t o p e  i s  t h e r e f o r e :  

Ci(Bq/m2) = 0.001 L /s  x 0.0341 s/m3 x Gi Bq/L x 0.01 m/s x 3600 s 

= 1.23 x G~ 

The Gis a re  taken from SARR-016 (WHC, 1996a). 
concent ra t ions  are  showrr i n  Table 2. 

The Gis and t h e  ground 

3 
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Table 2 Surface Contamination Levels at 100 m for a 0.01 s /L  Release of 

I Eu-155 5.0 Et06 6.15 E+03 

1.0 Et11 1.23 E+08 

Eu-154 5.8 Et09 7.13 E+06 

The ground shine is dependent on the area of ground contamination which in 
turn depends on how wide the plume has spread by the time it has reached the 
vicinity of the receptor. 
calculated based on a quantity referred to as u, for the plume model. 
is based on F stability. 
1988 and is given by: 

A plume width based on gaussian diffusion can be 
The X/Q 

The formula for u, for F stability is taken from PNL 

U, = A, xBY 

where A, = 0.0722 and By =: 0.9031. 

The u = 4.62 m at 100 m. The gaussian plume theoretical width in the 
transierse direction is infinite but the majority of the material will be 
contained in a finite width. 
an interval such that the concentration is uniform and equal to the maximum 
concentration the width is (2n)'"u,. 
m. The contamination will be assumed to be spread over an area with this 
width. The plume length will be assumed to extend 20 m towards the source and 
20 m away from the source (40 m total). The contamination extends to infinity 
but a calculation assuming 10 m in length in each direction (instead of 20 m) 
produced only a 6% difference in dose rate, so the use of 20 m is a good 
approximation of the length of the contamination that contributes to the gamma 
ray doses. 
equation 1. 

The doses are computed based on a rectangular source area around the receptor 
with dimensions of 40 m by 11.58 m. 
rectangle at a height of 1 m above the ground. 
Table 2 are multiplied by 463 m2 to produce a total source term. The surface 
concentration was modeled as a uniform layer 0.001 m thick. 
correction is applied to compensate for the fact that the concentration will 
be higher toward the source than away from it. 
east direction were calculated using the GXQ code (Hey 1993). 

If the amount of material were to be packed into 

The plume width is ( 2 ~ ) " ~  4.62 = 11.58 

The concentration and surface contamination are calculated using 

The dose is calculated at the midpoint of 
The surface concentrations in 

An additional 

X/Qs at 80 m and 120 m in the 
The east 
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d i r e c t i o n  produces t h e  mawimum X / Q  (WHC 1996g). 
at tachment 2. 
The average X / Q  i s  t h e r e f a r e  i s  0.0374 s/m . 
increased by 0.0374/0.0341 = 1.1 t o  compensate f o r  t h i s  n o n - l i n e a r i t y  i n  t h e  
atmospheric d i s p e r s i o n  c o e f f i c i e n t s .  

The t o t a l  a c t i v i t y  depos i ted  on t h e  ground i s  g i v e n  i n  Table 3 f o r  each 
iso tope.  

The GXQ o u t p u t  i s  shown i n  
The X / Q  a t  80 m i s  0.0499 s l m  and a t  120 m i s  0.0248 s/m3. 

The t o t a l  a c t i v i t i e s  were 

Table 3 T o t a l  A c t i v i t i e s  f o r  Ground Shine C a l c u l a t i o n .  

T o t a l  a c t i v i t i e s  

6.27 E+10 

Eu-154 3 .63  E+09 

I Eu-155 I 3.13 E+06 
* The Cs-137 daughter Ba-137111 i s  assumed t o  be present  a t  0.946 t h e  Cs-137 
concent ra t ion .  (0.946 i s  the  branching r a t i o  f o r  t h e  decay o f  Cs-137 t o  Ba- 
137111). 

The dose r a t e  f rom t h e  ground contaminat ion  was c a l c u l a t e d  w i t h  MICROSHIELD 
Vers ion  3 (Grove 1988). 
3.  The dose r a t e  i s  20.4 mr /h r  (2.04 x Sv /hr ) .  The r e c e p t o r  i s  
assumed t o  remain a t  t h e  worst  case l o c a t i o n  f o r  12 hours.  The ground 
contaminat ion  would cont inue t o  produce a dose r a t e  a f t e r  t h e  12 hours b u t  
people are assumed t o  be removed from t h e  contaminated area i n v o l v e d  a f t e r  12 
hours.  For a 12 hour exposure, t h e  dose i s  2.45 x Sv. 

The i n h a l a t i o n  dose f o r  t h i s  acc ident  scenar io  i s  g i v e n  by (WHC 1996a): 

The computer code o u t p u t  f i l e  i s  g i v e n  i n  Attachment 

D= Q x X / Q '  x BR x ULD (3) 

where D = I n h a l a t i o n  dose (Sv) 
Q = Release q u a n t i t y  = 0.001 L /s  x 3600 s = 3.6 L 

X / Q ' =  0.0341 s/m3 

ULD = 2.2 x 10 Sv/L ( f rom SARR-016, WHC, 1996a) 
BR = Breath inq  r a t e  = 3.3 x m3/s f o r  l i g h t  a c t i v i t y  

The i n h a l a t i o n  dose i s  8.91 Sv. 

The ground sh ine  dose d i v i d e d  by t h e  i n h a l a t i o n  dose i s  t h e r e f o r e :  

2.45 x Sv/8.91 Sv = 11.75 x 

T h i s  c a l c u l a t i o n  was made f o r  an a r b i t r a r y  r e l e a s e  o f  0.001 s / L .  However i t  
can be seen from equat ions 1 and 3 t h a t  bo th  t h e  i n h a l a t i o n  and ground sh ine  

5 
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doses are  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  r e l e a s e  r a t e ,  and thus  t h e  conc lus ion  
t h a t  t h e  ground sh ine  dose i s  i n s i g n i f i c a n t  r e l a t i v e  t o  i n h a l a t i o n  dose would 
apply f o r  a l l  r e l e a s e  r a t e s .  Both doses are  d i r e c t l y  p r o p o r t i o n  t o  t h e  X / Q ,  
so t h e  c o n c l u s i o n  would a’lso apply a t  a l l  r e c e p t o r  l o c a t i o n s .  The composi te 
p i c k e d  (SST s o l i d s )  i s  t h e  wors t  case composite s ince  i t  i s  r e l a t i v e l y  h i g h  i n  
gamma e m i t t e r ,  and r e l a t i v e l y  low i n  t r a n s u r a n i c s  which c o n t r i b u t e  h e a v i l y  t o  
t h e  i n h a l a t i o n  dose c a l c u l a t i o n ,  so t h i s  conc lus ion  would a l s o  app ly  t o  t h e  
o t h e r  composites. It i s  p o s s i b l e  t o  l o o k  a t  more d e t a i l e d  m o d e l l i n g  o f  t h e  
ground contaminat ion  ( f o r  ins tances  l o o k i n g  a t  d i f f e r e n t  s t a b i l i t y  c lasses) ,  
b u t  t h e  c o r r e c t i o n  w i l l  n o t  a f f e c t  the  conc lus ion  t h a t  t h e  ground 
contaminat ion  dose i s  much l e s s  than t h e  i n h a l a t i o n  dose, s i n c e  assumptions 
are  conserva t ive ,  and t h e  r e s u l t s  i n d i c a t e  t h a t  t h e  ground sh ine  dose i s  over  
t h r e e  orders  o f  magnitude l e s s  than t h e  i n h a l a t i o n  doses. 

The dose from i n h a l a t i o n  ,issumes t h a t  t h e  p a r t i c l e s  i n h a l e d  are  o f  a 
r e s p i r a b l e  s i z e .  
p a r t i c l e s  o f  l a r g e r  than r e s p i r a b l e  s i z e .  However, p a r t i c l e s  o f  l a r g e r  than 
r e s p i r a b l e  s i z e  tend t o  drop o u t  o f  t h e  plume very  q u i c k l y ,  and a r e  n o t  
t r a n s p o r t e d  t o  t h e  v i c i n i t y  o f  t h e  receptor .  
r e s p i r a b l e  s i z e  w i l l  n o t  ( c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  ground sh ine  dose f o r  
t h e  o n s i t e  o r  o f f s i t e  i n d i v i d u a l .  
t r a n s p o r t  o f  l a r g e r  part i l : les,  b u t  the  t a n k  farm doses are  based on ground 
1 eve1 r e 1  eases. 

Not i n c l u d i n g  t h e  ground shine doses t h e r e f o r e  does n o t  a f f e c t  t h e  conc lus ions  
o f  t h e  s a f e t y  a n a l y s i s .  

The dose from ground shine can be produced by 

Thus p a r t i c l e s  o f  l a r g e r  than 

Elevated re leases  can r e s u l t  i n  l o n g e r  range 

5. REFERENCES 
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Road, Rockvi 11 e, Mary1 and. 

Hey, 8. E., 1993, GXQ P r o p m  Users Guide, WHC-SD-GN-SWD-3002, Westinghouse 
Hanford Company, Richland, Wa. 

PNL, 1988, B. A.  Napier,  e t  a l ,  GENII - The Hanford  Environmental  R a d i a t i o n  
Dosimetry Sof tware  System, Yo lume 1: Conceptual Represent a t  ion ,  PNL-6584, 
P a c i f i c  Northwest Labora tory ,  Richland Wa. 

WHC, 1996a, J.C. Van Keuren, Tank Waste Compositions and Atmospheric 
D i s p e r s i o n  C o e f f i c i e n t s  f w  Use i n  S a f e t y  A n a l y s i s  Consequence Assessments, 
WHC-SD-WM-SARR-016, Rev 2, R ich land Wa. 
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WHC-SD-WM-CN-080, Rev 0 

GENlI Dose Calculat ion Program 
(Version 1.U5 3-Dec-90) 

Case t i t l e :  SST Sol ids  - Inha la t ion  + S u h r s i o n  

Executed on: 10107196 a t  09:16:28 Page A. 1 .............................................................................. 
This i s  a f a r - f i e l d  (wide-scale release, M l t i p l e  s i t e )  scenario. 
Release i s  acute 
Ind iv idua l  dose 

THE FOLLGWING TRANSPORT MMES ARE CONSIDERED 
A i r  

I n f i n i t e  plune, external  
Inha la t ion  uptake 

THE FOLLGWINC TIMES ARE USED: 

THE FOLLGWlNG EXPOSURE PATHS ARE COIISIDERED: 

In take  ends a f t e r  (yr): 1.0 
Dose ca lcu la t ions  ends a f t e r  (yr) :  50.0 

....______ .._.______ FILENAMES AND TITLES OF FILES/LIBRARIES USED ....................... 

Input f i l e  name: \GENII\sstsolip.in 
GENll Defaul t  Parameter Values (28-Mar-90 RAP) 
Radionuclide L i b r a r y  - Times400 years (23-July-93 PDR) 
External  Dose Factors f o r  GEYll i n  person Sv ly r  per  Bqln (8-May-90 R 
Worst-case S o l u b i l i t i e s ,  Yearly Dose Increments (23-Jul-93 PDR) 

. -. - - -. . 
ReleBSe 
Radio- 
nuc l ide  

c 14 
c060 
SE79 
SR90 
Y 90 
TC99 
RU106 
SB125 
I 129 
CS134 
CS137 
CE144 
PM147 
EU154 
EU155 
NP237 
PU238 
PU239 
PU241 
AM241 
cn242 
CM244 

. . . . . . . . 

-... Release Terms------  
Surface Bur ied 

A i r  Uater Source 
Bqlyr Bqlyr B q l f i  

1.2E+05 O.OE+OO O.OE+OO 
4.2E+08 O.OE+OO O.OE+OO 
1.7E+04 O.OE+OO O.OE+OO 
1.6E+12 O.OE+OO O.OE+OO 
1.6E+12 O.OE+OO O.OE+OO 
1.2E+lO O.OE+OO O.OEtOO 
7.2E+04 O.OE+OO O.OE+OO 
1.8E+08 O.OE+OO O.OE+OO 
6.4E+06 O.OE+OO O.OE+OO 
1.4E+06 O.OE+OO O.OE+OO 
1.OE111 O.OE+OO O.OE+OO 
3.4Et02 O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
5.8EtO9 O.OE+OO O.OE+OO 
5.OE+06 O.OE+OO O.OE+OO 
3.OE+07 O.OE+OO O.OE+OO 
1.9E+08 O.OE+OO O.OE+OO 
4.4E+08 O.OE+OO O.OE+OO 
3.2E+09 O.OE+OO O.OE+OO 
2.3E+08 O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
2.3E+06 O.OE+OO O.OE+OO 

....... ....... .._._.. 



Input prepared by: Date: 

Input checked by: Date: 
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WHC-SD-WM-CN-080, Rev 0 

.............................................................................. 
GEM11 Dose Ca lcu la t ion  Program 

(Version 1.685 3-Dec-90) 

Case t i t l e :  SST Sol ids  - Inha la t ion  + Submersion 

Executed on: 10107196 a t  09:16:54 Page C. 1 .............................................................................. 
Acute release 

~ o s e  c m i t m e n t  period: 50.0 
Dose un i ts :  S" 

Uptatelexposure p r i o d :  1 .o 

C m i t t e d  

Organ Equivalent Factors 

Gonads 3.4E-01 2.5E-01 
Breast 1.7E-02 1.5E-01 
R Marrow 7.1E+00 1.2E-01 
Lung 4.OE-01 1.2E-01 
Thyroid 1.6E-02 3.OE-02 
Bone sur 3.5E+01 3.OE-02 
L i v e r  4.OE+00 6.OE-02 
LL Int. 3.OE-01 6.OE-02 
UL Int. 1.3E-01 6.OE-02 
S Int. 3.9E-02 6.OE-02 
Stanach 2.7E-02 6.OE-02 

Dose Yeight ing 

................................. 

Interna l  E f f e c t i v e  Dose Equivalent 
External  Dose 

~nnual E f f e c t i v e  Dose Eauivalent 
...................................... 

Ueighted 
Dose 

Equivalent 

8.4E-02 
2.51-03 
8.5E-01 
4.8E-02 
4.9E-04 
l.lE+OO 
2.4E-01 
1.8E-02 
7.5E-03 
2.3E-03 
1.6E-03 

2.3E+00 
1.5E-04 

2.3E+00 

.......... 

........... 

........... 

Cont ro l l ing  Organ: Bone Sur 
Cont ro l l ing  Pathuay: I nh 
Cont ro l l ing  Radionuclide: SRPO 

Total  Inha la t ion  EDE: 2.3E+00 
................................................. 

Total  Inges t ion  EOE: O.OE+OO ................................................. 

l o  



WHC-SD-WM-CN-080, Rev 0 
______ . . . . . . _________________~_ . . .~~~~ ._____________ ._ . . . .~ .~~~~~~~~~~~~~~~~~~  

G E N l l  Dose Calcu lat ion Program 
(Version 1.685 3-Dec-90) 

Case t i t l e :  SST Sol ids - Inha la t i on  + Sutrnersion 

Executed on: 10/07/96 a t  09:16:54 Page C. 2 

Acute release 
Uptakelexposure period: 
Dose c m i t m e n t  period: 
Dose un i t s :  

I n te rna l  
Annua l 
Dose 

External 
Annua l 
Dose 

Annua l 
Dose 

Dose C m i t n e n t  Year 
1 2 3 .  

1.0 
50.0 

S" 

I n te rna l  : 
Intake . 
Year: i I O.OEtO0 ... 

O.OE+OO O.OE+OO ... 
+ j 

1 2.5E-01 + 1.4E-01 + 1.3E-01 + ... = 2.3E100 

, I  I I  
2.5E-01 + 1.4E-01 + 1.3E-01 + ... = 2.3E+00 

+ 
1.5E-04 O.OEiO0 O.OE+OO ... 1.5E-04 

2.5E-01 + 1.4E-01 + 1.3E-01 + ... = 2.3E+00 

2.5E-01 

In te rna l  
E f f e c t i v e  
Dose 
Equivalent 

Cunu l a t i ve 
In te rna l  
Dose 

Cunulative 
Dose 

M a x i m  
Annual 
Dose Occurred 
I n  Year 1 

11 



WHC-SD-WM-CN-080, Rev 0 

CENlI Dose Calcu lat ion Program 
(Version 1 . M  3-Oec-90) 

Case t i t l e :  SST Sol ids - Inha la t i on  + Submersion 

Executed on: 10/07/96 a t  09:16:54 Page C. 3 .............................................................................. 
Acute release 
Uptatelexposure period: 
Dose c m i t m e n t  period: 
Dose un i t s :  

1.0 
50.0 

sv 

C m i t t e d  Dose Equivalent by Exposure Pathway 

Pathway Lung s t m c h  S I n t .  UL In t .  LL In t .  Bone Su R Marro Testes 

Inhale 4.OE-01 2.7E-02 3.9E-32 1.3E-01 3.OE-01 3.5E+01 7.1E+00 3.4E-01 

Total 4.OE-01 2.7E-02 3.9E-32 1.3E-01 3.OE-01 3.5E+01 7.1E+00 3.4E-01 

....................................................................... 

....................................................................... 

Pathway ovar ies Muscle Thyroid Kidneys L iver  Spleen 

Inhale 3.3E-01 1.7E-02 1.6E-32 2.2E-03 4.OE*00 6.3E-10 

Total 3.3E-01 1.7E-02 1.6E-32 2.2E-03 4.OE+OO 6.3E-10 

......................................................... 

......................................................... 

External Dose by Expasure Pathway 

Pathway 

P l u m  1.5E-04 

Total 1.5E-04 

...................... 

...................... 
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WHC-SD-WM-CN-080, Rev 0 
.............................................................................. 

GENlI Dose Ce lcu la t ion  Progrm 
(Version 1A85 3-Oec-90) 

Case t i t l e :  SST Solids - Inha la t ion  + Subnersion 

Executed on: 10107196 a t  09:16:54 Page C. 4 

Acute release 

Dose c m i t m n t  p r i a d :  50.0 
Dose uni ts :  SV 

Uptakelexposure period: 1.0 

C m i t t e d  Dose l iquivalent by Radionuclide 

Radi onuc l 

C 14 
CO 60 
SE 79 
SR 90 
Y 90 
TC 99 
RU 106 
56 125 
TE 125H 
I 129 
CS 134 
CS 137 
CE 144 
PR 144M 
PR 144 
PM 147 
EU 154 
EU 155 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

......... 
ide 
.___ 

.... 
Total 

Lung 

8.OE-10 
1.7E-03 
1.9E-09 
2.7E-02 
1.7E-01 
2 .4E-03 
8.3E-07 
4.6E-05 
O.OE+OO 
2.28-08 
1.9E-07 
9.8E - 03 
3.OE-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
5.1 E-03 
6.6E-07 
5.2E-04 
O.OE+OO 
O.OE+OO 
3.8E-02 
2.7E-04 
O.OE+OO 
4.7E-02 
5.5E-03 
O.OE+OO 
8.5E-02 

- - - - - - - StOmach - - - - -. . 
8.OE-10 
1.3E-04 
1.2E-10 
7.4E-03 
7.9E-03 
6.4E-04 
2.3E ~ 09 
1.3E-06 
O.OE+OO 
6.7E-09 
1.9E-07 
9.6E-03 
4.6E - 12 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.1E-03 
4.3E-08 
4.4E-08 
O.OE+OO 
O.OE+OO 
3.4E-06 
1.4E-06 
O.OE+OO 
9.1E-06 
6.5E-06 
O.OE+OO 
7.5E-06 

S I n t .  UL In t .  LL In t .  Bone Su R Marro Testes 

8.OE-10 
3.4E-35 
1.2E-10 
7.91-33 
2.0E-32 
1.OE-35 
2.81-39 
1.OE-36 
O.OE+30 
5.7E- 09 
2.2E- 07 
1.OE-02 
8.4E-12 
O.OE+DO 
O.OE+DO 
O.OE+DO 
1.1E-03 
4.3E- 08 
7.3E-08 
O.OE+DO 
O.OE+DO 
5.5E- 06 
1.5E-06 
O.OE+DO 
1.1E-05 
7.8E-06 
O.OE+DO 
1.2E-05 

4.OE-01 2.7E -02 3.9E-02 

8.OE-10 
4.6E-05 
1.3E-10 
1.8E-02 
9.5E-02 
3.1E-05 
1.1E-08 
2.8E-06 
O.OE+OO 
5.7E-09 
2.1E-07 
9.9E-03 
4.2E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.6E-03 
8.4E-08 
2.9E-07 
O.OE+OO 
O.OE+OO 
2.3E-05 
3.4E-06 
O.OE+OO 
3.4E-05 
1.1E-05 
O.OE+OO 
4.8E -05 

1.3E-01 
....... 

8.OE-10 
3.8E-05 
1.7E-10 
5.6E-02 
2.3E-01 
8.1E-05 
3.OE-08 
6.81-06 
O.OE+OO 
5.7E-09 
2.2E-07 
1.OE-02 
1.3E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.2E-03 
1.2E-07 
8.lE-07 
O.OE+OO 
O.OE+OO 
6.3E-05 
5.8E-06 
O.OE+OO 
8.3E -05 
1.7E-05 
O.OE+OO 
1.4E-04 

9.8E- 10 
6.6E-05 
1.4E-10 
1.2E+Ol 
2.91-04 
6.9E - 06 
1.5E-09 
2.31-06 
O.OE+OO 
7.9E -09 
l.7E-07 
8. 9E - 03 
1.8E- 1 1 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.4E-02 
8.2E-06 
3.OE-02 
O.OE+OO 
O.OE*OO 
4.OE+00 
l.SE+OO 
O.OE+OO 
5.7E+OO 
1.3E*00 
O.OE+OO 
1.1E+01 

1.OE-09 
7.8E- 05 
1.4E-10 
5.2E+00 
2.9E-04 
6.9E-06 
1.6E-09 
1.1E-06 
O.OE+OO 
8.6E-09 
1.9E-07 
9.3E - 03 
1.lE-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 
6.9E - 03 
8.41-07 
2.5E-03 
O.OE+OO 
O.OE+OO 
3.2E-01 
1.2E-01 
O.OE+OO 
4.5E-01 
1.1E-01 
O.OE+OO 
8.4E-01 

8.OE-10 
8.OE-06 
1.1E-10 
6.81-03 
9 .E-06 
5.7E-06 
9.7E- 10 
1.8E-07 
O.OE+OO 
5.3E-09 
2.1E-07 
9.7E - 03 
7.2E-13 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3 .BE-04 
9.5E-09 
4.OE-04 
O.OE+OO 
O.OE+OO 
5.6E-02 
2.3E -02 
O.OE+OO 
8.OE-02 
9.5E -03 
O.OE+OO 
1.5E-01 

3.OE-01 3.5E+01 7.1E+00 3.4E-01 

.............................................................................. 
GENII Dose Ca lcu la t ion  Program 

(Version 1.L85 3-Dec-90) 

Case t i t l e :  SST Sol ids - I n h a l a t i o n  + Submersion 

Executed on: 10107196 a t  09:16:54 Page C. 5 

Acute release 

Dose comnitment period: 50.0 
Dose uni ts :  SV 

Uptakelexposure period: 1 .o 

C m i t t e d  Dose Equivalent by Radionuclide 

Radionuclide Ovaries Muscle Thyroid Kidneys L iver  Spleen ......................................................... 
C 14 8.OE-10 8.1E-10 8.OE-10 O.OE+OO O.OE+OO O.OE+OO 
CO 60 2.3E-05 8.5E-05 7.3E-05 O.OE+OO 1.6E-04 O.OE*OO 
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SE 79 
SR 90 
I 90 
TC 99 
RU 106 
SB 125 
TE 125M 
I 129 
CS 134 
CS 137 
CE 144 
PR 144M 
PR 144 
PM 147 
EU 154 
EU 155 
CM 244 
CM 242 
UP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

T o t a l  

WHC-SD-WM-CN-080, Rev 0 

1.2E-10 1.1E-10 1.1E-10 1.6E-09 8.1E-10 5.5E-10 
6.8E-03 6.E-03 6.E-113 O.OE+OO O.OE+OO O.OE+OO 
9.5E-06 9.4E-06 9.51-136 O.OE+OO 2.9E-04 O.OE+OO 
5.E-06 5.7E-06 1.5E-'14 O.OE*OO 7.E-06 O.OE+OO 
1.1E-09 1.5E-09 1.4E-I9 O.OE+OO O.OE+OO O.OE+OO 
7.21-07 8.21-07 6.4E-I7 O.OE+OO 1.E-06 O.OE+OO 
O.OE+OO O.OE+OO O.OE+lO O.OE+OO O.OE+OO O.OE+OO 
5.7E-09 1.4E-08 9.8E-15 O.OE+OO O.OE+OO O.OE+OO 
1.7E-07 1.E-07 1.E-I7 O.OE+OO O.OE+OO O.OE+OO 
9.OE-03 8.81-03 8.8E-I3 O.OE+OO O.OE+OO O.OE+OO 
9.1E-13 1.3E-12 1.1E-12 O.OE+OO 9.9E-11 7.M-11 
O.OE+OO O.OE+OO O.OE+lO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+IO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+IO O.OE+OO O.OE+OO O.OE+OO 
7.81-04 1.OE-03 4.6E-I4 2.2E-03 2.E-02 O.OE+OO 
2.OE-08 3.51-08 1.4E-XI 9.5E-08 2.E-06 O.OE+OO 
4.1E-04 2.9E-08 2.6E-18 O.OE+OO 6.21-03 O.OE+OO 
O.OE+OO O.OE+OO O.OE+IO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+lO O.OE+OO O.OE+OO O.OE+OO 
5.51-02 2.1E-06 2.OE-I6 O.OE+OO 7.4E-01 O.OE+OO 
2.3E-02 1.4E-06 6.1E-17 O.OE+OO 2.4E-01 O.OE+OO 
O.OE+OO O.OE+OO O.OE+lO O.OE+OO O.OE+OO O.OE+OO 
7.9E-02 7.8E-06 4.41-16 O.OE+OO l.OE+OO O.OE+OO 
9.4E-03 8.8E-06 6.8E-I6 O.OE+OO 5.6E-02 O.OE+OO 
O.OE+OO O.OE+OO O.OE+lO O.OE+OO O.OE+OO O.OE+OO 
1.5E-01 4.6E-06 4.61-36 O.OE+OO 1.9E+00 O.OE+OO 

3.3E-01 1.7E-02 1.6E-I2 2.2E-03 4.OE+00 6.3E-10 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _.___.. _...... .______ _ _ _ _ _ _ _  
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WHC-SD-WM-CN-080, Rev 0 

.............................................................................. 
GENII Dose Calcu lat ion Program 

(Version 1A85 3-Oec-90) 

case t i t l e :  SST Sol ids - Inha la t i on  + Suhnersion 

Executed on: 10/07/96 a t  09:16:54 Page C. 6 .............................................................................. 
Acute release 

Dose coinnitmnt period: 50.0 
Dose uni ts:  SV 

Uptakelexposure period: 1 .o 

Inha la t i on  Ingest ion In te rna l  Annual 
E f f e c t i v e  E f f e c t i v e  E f fec t i ve  E f fec t i ve  

Radio- Oose Dose External Dose Dose 
nucl ide Equivalent Equivalent Dose Equivalent Equivalent .......................................................... 

...... 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

C 14 7.8E-10 O.OE+OO 1.8E-15 7.8E-10 7.8E-10 
CO 60 2.6E-04 O.OE+OO 1.9E-06 2.6E-04 2.6E-04 

SR 90 9.9E-01 
Y 90 4.2E-02 
TC 99 3.4E-04 
RU 106 1.OE-07 
SB 125 6.9E-06 
TE 12% O.OE+OO 
I 129 2.91-06 
CS 134 1.8E-07 
CS 137 8.9E-03 
CE 144 3.8E-10 
PR 144M O.OE+OO 
PR 144 O.OE+OO 
PM 147 O.OE+OO 
EU 154 4.8E-03 
EU 155 6.2E-07 
CM 244 1.7E-03 
CH 242 O.OE+OO 
NP 238 O.OE+OO 
PU 238 2.2E-01 
PU 241 8.OE-02 
U 237 O.OE+OO 
AM 241 3.1E-01 
NP 237 5.8E-02 
PA 233 O.OE+OO 
PU 239 5.9E-01 

SE 79 4 .9~ -10  n nF+m i . 9 ~ - 1 6  ~.PE-IO ~.PE-IO 
6:OE-07 9.9E-01 
2.2E-05 4.29-02 
8.6E-10 3.41-04 
3.2E-11 1.OE-07 
1.6E-07 6.9E-06 
O.OE+OO O.OE+OO 
1.lE-10 2.9E-06 
4.4E-09 1.8E-07 
1.1E-04 8.9E-03 
9.OE-15 3.8E-10 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
1.3E-05 4.8E-03 
3.9E-10 6.2E-07 
5.9E-13 1.7E-03 
O.OE+OO O.OE+OO 

9.9E-01 
4.2E-02 
3.4E-04 
1.OE-07 
7.OE-06 
O.OE+OO 
2.9E-06 
1.9E-07 
9.OE-03 
3.8E- 10 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.9E -03 
6.21-07 
l.7E-03 
O.OE+OO 
O.OE+OO 
2.2E-01 
8.OE-02 
O.OE+OO 
3.1E-01 
5.8E-02 
O.OE+OO 
5.9E-01 

......................................................... 
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WHC-SD-WM-CN-080, Rev 0 

_______________________.......___-----.____........_____-_-------------------- 
GENII Dose Calcu lat ion Program 

(Version 1.k85 3-Dec-90) 

Case t i t l e :  SST L iqu ids - INHALATION + SUBMERSION 

Executed on: 10/07/96 a t  09:24:13 Page A. 1 

This i s  B f a r - f i e l d  (wide-scale release, n u l t i p l e  s i t e )  scenario. 
Release i s  acute 
Ind i v idua l  dose 

THE FOLLWING TRANSPORT MCOES ARE CONSIDERED 
A i r  

I n f i n i t e  p lum,  external  
I nha la t i on  uptake 

In take ends a f t e r  (yr ) :  

THE FOLLWING EXPOSURE PATHS ARE CONSIDERED: 

THE FOLLOWING TIMES ARE USED: 
1 .o 

50.0 Dose calcu lat ions ends a f t e r  (yr): 

_.________ __________ FILENAMES AND T I T L E S  OF FILES/LIBRARIES USED iiii==i================ 

Input f i l e  name: \GENII \sst l iq ip . in  
G E N l l  Defaul t  Parameter Values (28-Mar-90 RAP) 
Radionuclide L ib ra ry  - Times100 years 
External Dose Factors for  GENll i n  person Svlyr  per Eqln (8-May-90 R 
worst-case s o l u b i l i t i e s ,  Year ly Dose Increments (23-Jut-93 PDR) 

(23-July-93 PDR) 

- - - - - -. 
C 14 
c060 
SR9O 
I 90 
TC99 
RU106 
SB125 
I 129 
CS134 
CS137 
CE144 
EU154 
EU155 
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Input prepared by: 

Input checked by: 

Date: 

Date: 
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WHC-SD-WM-CN-080, Rev 0 

G E N l I  Dose Calcu lat ion Program 
(Version 1.685 3-Oec-90) 

Case t i t l e :  SST Liquids - INHALATION + SUBMERSION 

Executed on: 10/07/96 a t  09:26:37 Page c. 1 .............................................................................. 
Acute release 

Dose c m i t m e n t  period: 50.0 
Dose un i t s :  SV 

Uptakelexposure p r i o d :  1.0 

organ ............. 
Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
L iver  
LL 1nt. 
UL I n t .  
S I n t .  
S t m c h  

C m i  t t e d  
Dose 

Equivalent 

3.1E-02 
2.5E-03 
2.OE-01 
2.1E-02 
2.2E-03 
2.1E+OO 
3.7E-01 
4.7E-03 
3.7E-03 
2.9E - 03 
2.8E - 03 

.......... 
Uei gh t i ng 

Factors ......... 
2.5E-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 

Yeighted 
Dose 

Equivalent 

7.81-03 
3.7E-04 
2.4E-02 
2.6E-03 
6.7E-05 
6.4E-02 
2.2E-02 
2.8E-04 
2.2E-04 
l.7E-04 
1.E-04 

_ _ _ _ _ _ _ _ _ _  

................................................. 
In te rna l  E f f e c t i v e  Dose Equivalent 1.2E-01 
External Dose 2.9E -05 

Annual E f f e c t i v e  Dose Equivalent 1.2E-01 
................................................. 

................................................. 
Cont ro l l i ng  Organ: Bone Sur 
Con t ro l l i ng  Pathway: I nh 
Con t ro l l i ng  Radionuclide: AM241 

Total  I nha la t i on  EOE: 1.2E-01 
Total  Ingest ion EOE: O.OE+OO 

................................................. 
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WHC-SD-WM-CN-080, Rev 0 

G E N l l  Dose Cl i lcu la t ion Progrm 
(Version 1.485 3-Oec-90) 

Case t i t l e :  SST L iqu ids  - INHALATlOll + SUBMERSION 

Executed on: 10/07/96 a t  09:24:37 

Acute release 
Uptatelexposure period: 
Dose c m i t m e n t  period: 
Dose uni ts :  

In ternal  
Intake 
Year: 

I n t e r n a l  
Annua I 
Dose 

External 
Annual 
Dose 

Annua 1 
Owe 

1 .o 
50.0 

S" 

Dose C m i  tment Year 
1 2 3 .. 

. I  . ,  . I  

O.OE+OO ... 

2 /  E f f e c t i v e  
1 8.2E-03 + 4.3E-03 + 3.9t-03 + ... = 1.ZE-01 Dose 

, 
O.OE+OO O.OE*DO ... Internal  

1 

Equivalent 

C m l a t i v e  

Dose 

, I  
8.2E-03 + 4.3E-03 + 3.91-03 + ... = 1.2E-01 I n t e r n a l  

+ 
2.9E-05 O.OE+DO O.OE+OO ... 2.9E-OS 

I I  , I  c u ~ l  I a t i ve 
8.2E-03 + 4.3E-03 + 3.9E-03 + ... = 1.2E-01 Dose 

M a x i m  

Dose Occurred 
I n  Year 1 

8.2E-03 Annual 
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WHC-SO-WM-CN-080, Rev 0 
............................................................................. 

GENll Dose Cidculat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  SST L iqu ids - INHALATIOl l  + SUBMERSION 

Executed an: 10/07/96 a t  09:24:37 Page C. 3 ............................................................... 

Acute release 
Uptakelexposure 
Dose c m i t m n t  
Dose un i t s :  

Pathway 

Inhale 

Total 

............... 

............... 

Pathway 

Inhale 

Total 

............... 

............... 

period: 
period: 

1 .o 
50.0 

SV 

Comnitted Dose Equivalent by Exposure Pathway 

Lung S t m c h  S Int .  UL In t .  LL In t .  Bone Su R Marro Testes 

2.1E-02 2.8E-03 2.9E-03 3.7E-03 4.E-03 2.1E+00 2.OE-01 3.1E-02 

2.1E-02 2.8E-03 2.91-03 3.7E-03 4.7E-03 2.1E+00 2.OE-01 3.1E-02 

........................................................ 

........................................................ 

Ovaries Muscle Thyrcid Kidneys L iver  Spleen .......................................... 
3.1E-02 2.5E-03 2.2E-03 9.2E-04 3.7E-01 2.1E-12 

3.1E-02 2.5E-03 2.2E-03 9.2E-04 3.7E-01 2.1E-12 
.......................................... 

External  Dose t y  Exposure Pathway 

Pathway 

Plune 2.9E-05 

Total 2.9E-05 
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WHC-SD-WM-CN-080, Rev 0 
. . . . . . . . . . . .______________________________________________~~~~~~~~~~.~~~~~~~~~ 

G E N l l  Dose Ci i lculat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  SST L iqu ids - INHALATIOII + SUBMERSION 

Executed on: 10107196 a t  09:24:37 Page C. 4 

Acute release 
Uptakelexposure period: 1 .o 
Dose c m i t n e n t  period: 50.0 
Dose units:  SV 

.............................................................................. 

C m i t t e d  Dose Equivalent by Radionuclide 

Radionuclide 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
RU 106 
SB 125 
TE 125M 
I 129 
CS 134 
CS 137 
CE 144 
PR 144M 
PR 144 
EU 154 
EU 155 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

6.3E-10 
3.91-05 
1.8E-04 
1.2E-03 
3.2E-06 
1.1E-08 
8.7E-09 
O.OE+OO 
3.3E-11 
1.6E-08 
2.2E- 03 
7.9E-11 
O.OE+OO 
O.OE+OO 
2.1E-03 
7.8E-06 
9.5E -05 
O.OE+OO 
O.OE+OO 
1.8E-05 
2.1E-05 
O.OE+OO 
8.51-03 
O.OE+OO 
O.OE+OO 
7.OE-03 

S t m c h  S I n ( .  UL I n t .  LL In t .  

6.3E-10 
3.1E-06 
4.9E-05 
5.3E-05 
8.7E-07 
3.2E- 11 
2.4E-10 
O.OE+OO 
1.OE-11 
1.7E-08 
2.2E-03 
1.2E-13 
O.OE+OO 
0. OEIOO 
4.7E-04 
5.OE-07 
8.OE-09 
O.OE+OO 
O.OE+OO 
1.6E-09 
1.1E-07 
O.OE+OO 
1.6E-06 
O.OE+OO 
O.OE+OO 
6.2E-07 

6.3E-10 
7.9E-07 
5.3E-05 
1.3E-04 
1.4E.08 
3.7E.11 
2.OE-10 
O.OE+OO 
8.7E-12 
2. OE- 08 
2.3E- 03 
2.2E-13 
0. OEl 00 
O.OE100 
4.5E-04 
5 .OE-07 
1.3E-08 
O.OE+ 00 
0. DEI00 
2.6E -09 
1.2E-07 
O.OE+OO 
2.1E-06 
O.OE*OO 
0. O E t  00 
9.8E-07 

6.3E-10 
1.1E-06 
1.2E-04 
6.4E - 04 
4.21-08 
1.4E-10 
5.3E-10 
O.OE+OO 
8.7E- 12 
1.8E-08 
2.2E-03 
1.1E-12 
O.OE+OO 
O.OE+OO 
6.5E-04 
9.9E -07 
5.2E -08 
O.OE+OO 
O.OE+OO 
1.1E-08 
2 2E-07 
O.OE+OO 
6.1E-06 
O.OE+OO 
O.OE+OO 
4.OE-06 

Total 2.1E-02 2.8E - 03 2.9E-03 3.7E- 03 

6.3E-10 
8.8E- 07 
3.E-04 
1.6E-03 
1.1E-07 
4.1E-10 
1.3E-09 
O.OE+OO 
8.7E-12 
2.OE-08 
2.3E-03 
3.4E-12 
O.OE+OO 
O.OE+OO 
4.9E-04 
1.4E-06 
1.5E-07 
O.OE+OO 
O.OE+OO 
3.OE-08 
4.6E-07 
O.OE+OO 
1.5E-05 
O.OE+OO 
O.OE+OO 
1.1E-05 

4.7E-03 
. . . . . . . 

Bone Su 

7.7E-10 
1.5E-06 
7.E-02 
1.9E-06 
9.3E-09 
2.OE-11 
4.4E-10 
O.OE+OO 
1.2E-11 
1.5E-08 
2.OE-03 
4.81-13 
O.OE+OO 
O.OE+OO 
1.4E-02 
9.7E-05 
5.5E-03 
O.OE+OO 
O.OE+OO 
1.9E-03 
1.2E-01 
O.OE+OO 
1 .OE+OO 
O.OE+OO 
O.OE+OO 
8.9E-01 

2.lEIOO 

. . . - - - - 

. . . - - - - 

R Marro 

7.8E-10 
1.8E-06 
3.5E -02 
1.9E-06 
9.3E-09 
2.2E-11 
2.1E-10 
O.OE+OO 
1.3E-11 
1.7E-08 
2.1E-03 
2.9E- 13 
O.OE+OO 
O.OE+OO 
2.9E-03 
9.9E-06 
4.5E-04 
O.OE+OO 
O.OE+OO 
1.5E-04 
9.6E-03 
O.OE+OO 
8.1E-02 
O.OE+OO 
O.OE+OO 
6.9E-02 

2.OE-01 

- - - - - - - 

- - - - - -. 

Testes 

6.3E-10 
1.9E-07 
4.6E-05 
6.5E - 08 
7.8E - 09 
1.3E-11 
3.4E- 11 
O.OE+OO 
8.OE-12 
1.8E-08 
2.2E-03 
1.9E-14 
O.OE+OO 
O.OE+OO 
1.6E-04 
1.1E-07 
7.3E-05 
O.OE+OO 
O.OE+OO 
2.7E-05 
1.8E-03 
O.OE+OO 
1.4E-02 
O.OE+OO 
O.OE+OO 
1.2E-02 

- - - -. 

. . . - - -. 
3.1E-02 
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WHC-SD-WM-CN-080, Rev 0 

GENll Dose C i i l cu la t i on  P m g r m  
(Version 1.485 3-Oec-90) 

Case t i t l e :  SST L iqu ids  - INHALATIOM + SUBMERSION 

Executed on: 10/07/96 a t  09:24:37 Page C. 5 

Acute release 
Uptakdexposure period: 
Dose c m i t r n e n t  period: 
Dose un i ts :  

Radionuclide 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
RU 106 
SB 125 
TE 12% 
I 129 
CS 134 
CS 137 
CE 144 
PR 144M 
PR 144 
EU 154 
EU 155 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

.............. 

1.0 
50.0 

sv  

C m i t t e d  Dose Equivalent by Radionuclide 

Ovaries 

6.3E-10 
5.3E-07 
4.61-05 
6.4E - 08 
7.8E-09 
1.4E-11 
1.4E-10 
O.OE+OO 
8.7E-12 
1.5E-08 
2. OE -03 
2.4E-14 
O.OE+OO 
O.OE+OO 
3.2E-04 
2.4E-07 
7.4E-05 
O.OE+OO 
O.OE+OO 
2.6E -05 
1.8E-03 
O.OE+OO 
1.4E-02 
O.OE+OO 
O.OE+OO 
1.2E-02 

. . . . . -. 

Total  3.1E-02 

Muscle 

6.4E-10 
2.OE-06 
4.4E-05 
6.2E-08 
7.8E-09 
2 .OE- 1 1 
1.6E-10 
O.OE+OO 
2.1E-11 
1.5E-08 
2 .OE-03 
3.5E-14 
O.OE+OO 
O.OE+OO 
4.3E - 04 
4.1E-07 
5.2E-09 
O.OE+OO 
O.OE+OO 
1.OE-09 
1.2E-07 
O.OE+OO 
1.4E-06 
O.OE+OO 
O.OE+OO 
3.8E-07 

. - - - - - - Thyroid 

6.3E.10 
1.7E.06 
4.6E.05 
6.4E.08 
2.1E.07 
1.9E. 11 
1.2E.10 
O.OElOO 
1.5E.07 
1.5E.08 
2.OE.03 
2.9E-14 
O.OE4OO 
O.OE4 00 
1.9E-04 
1.7E-07 
4.7E- 09 
O.OE4 00 
O.OE+ 00 
9 .E-10 
4.9E-08 
O.OE+OO 
8.OE-07 
O.OE100 
0. OEt 00 
3.7E- 07 

. . . . . -. 
Kidneys 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
9.2E-04 
1.1E-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

9.2E-04 

. -. . . . . 

- - - - - -. 

Liver  

O.OE+OO 
3.7E-06 
O.OE+OO 
1.9E-06 
1.1E-08 
O.OE+OO 
3.3E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.6E- 12 
O.OE+OO 
O.OE+OO 
1.1E-02 
3.1E-05 
1.1E-03 
O.OE+OO 
O.OE+OO 
3.5E-04 
1.9E-02 
O.OE+OO 
1.8E-01 
O.OE+OO 
O.OE+OO 
1.5E-01 

3.7E-01 

. . . . . - - 

......_ 

Spleen 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.1E-12 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.1E-12 

- - - - - - - 

. - - - - - - 
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GENll Dose Ci i l cu la t i on  Program 
(Version 1 485 3-Dec-90) 

Case t i t l e :  SST L iqu ids  - INHALATIOII + SUBMERSION 

Executed on: 10/07/96 a t  09:24:37 Page C. 6 .............................................................................. 

Acute release 

Dose c m i t m e n t  period: 50.0 
Dose un i ts :  SV 

Uptakelexposure period: 1 .o 

Radio- 
nuc 1 i de 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
RU 106 
SB 125 
TE 125H 
I 129 
CS 134 
CS 137 
CE 144 
PR 144H 
PR 144 
EU 154 
EU 155 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

........ 

Inha la t ion  Inges t ion  In te rna l  A m e l  
E f f e c t i v e  E f f e c t i v e  E f f e c t i v e  E f f e c t i v e  

Dose Dose External  Dose Dose 
Equivalent Equivalent Dose Equivalent Equivalent .................................................. 

6.1E-10 

4.5E-09 
1.6E-08 
2.OE-03 
1.OE-11 

6.4E - 03 
O.OE+OO 
5.6E-02 
O.OE+OO 
O.OE+OO 
4.8E-02 

O.OE+OO 1.6E-15 
O.OE+OO 4.3E-08 
O.OE+OO 4.2E-09 
O.OE+OO 1.5E-07 
O.OE+OO 1.2E-12 
O.OE+OO 4.6E-13 
O.OE+OO 3.1E-11 
O.OE+OO O.OE+OO 
O.OE+OO 1.7E-13 
O.OE+OO 3.8E-10 
O.OE+OO 2.4E-05 
O.OE+OO 2.4E-16 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO 5.5E-06 
O.OE+OO 4.6E-09 
O.OE+OO 1.1E-13 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE100 2.7E-14 
O.OE+OO 1.8E-16 
O.OE+OO O.OE+OO 
O.OE+OO 8.4E-10 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO 7.1E-12 ..................... 

6.1E-10 
6.OE-06 
6.6E-03 
2.8E-04 
4.61-07 
1.4E-09 
1.3E-09 
O.OE+OO 
4.5E -09 
1.6E-08 
2. OE -03 
1 .OE- 1 1 
O.OE+OO 
O.OE+OO 
2 .OE-03 
7.31-06 
3.1E-04 
O.OE+OO 
O.OE+OO 
1.1E-04 
6.4E-03 
O.OE+OO 
5.6E-02 
O.OE+OO 
O.OE+OO 
4.8E - 02 ........... 

6.1E-10 
6.OE-06 
6.6E - 03 
2 .BE-04 
4.6E -07 
1.4E-09 
1.3E-09 
O.OE+OO 
4.5E-09 
1.6E-08 
2.1E-03 
1 .OE-1 1 
O.OE+OO 
O.OE+OO 
2.OE-03 
7.3E - 06 
3.1E-04 
O.OE+OO 
O.OE+OO 
1.lE-04 
6.41-03 
O.OE+OO 
5.6E-02 
O.OE+OO 
O.OE+OO 
4.8E-02 ......... 
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WHC-SD-WM-CN-080, Rev 0 

G E N l I  Oose Ci i lculat ion Program 
(Version 1 4 8 5  3-Dec-90) 

Case t i t l e :  OST Sol ids - Inha la t i on  + s u h r s i o n .  

Executed on: 10107l96 a t  09:33:07 Page A. 1 

This i s  a f a r - f i e l d  (u ide-scale release, m l t i p l e  s i t e )  scenario. 
Release i s  acute 
Ind i v idua l  dose 

THE FOLLOUING TRANSPORT MODIS ARE CONSIDERED 
A i r  

I n f i n i t e  p l m ,  externi l l  
I nha la t i on  uptake 

THE FOLLOWING TIMES ARE USE[#: 

THE FOLLOWING EXPOSURE PATHI: ARE CONSIDERED: 

In take ends a f t e r  (yr) :  1.0 
Dose calcu lat ions ends a f t e r  (yr):  50.0 

._________ _ _ _ _ _ _ _ _ _ _  FILENAMES AND TITLES OF FILES/LIBRARIES USED ....................... 

input f i l e  name: \GENII\dstsolip.in 
C E N l l  Defaul t  Parameter Values (28-Mar-90 RAP) 
Radionuclide L ib ra ry  - Times400 years 
External Oose Factors fo r  GENll i n  person Svlyr  per Bq/n (8-May-90 R 
Worst-case So lub i l i t i es ,  Yearly Dose Increments (23-Jul-93 FUR) 

(23-July-93 PDR) 

----Release Terms------ . . . . . . . . 
Release Surface Buried 
Radio- A i r  Water SoLrce 
nuc l ide Bqlyr  Bqlyr  B c l d  - - - - - - - -  ---.... ....... ....... 
C 14 
c060 
SR90 
Y 90 
TC99 
I 129 
CS134 
CS137 
EU154 
EU155 
NP237 
PU238 
PU239 
PU241 
AM241 
CM242 
CM244 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.CE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
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Input prepared by: Date: 

Input checked by: Date: 
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WHC-SD-WM-CN-080, Rev 0 

CENll Dose Calcu lat ion Program 
(Version 1 485 3-Dec-90) 

Case t i t l e :  DST Sol ids - I nha la t i on  + suhers ian.  

Executed on: 10/07/96 a t  09:33:28 Page C. 1 ............................................................................. 

Acute release 
Uptakelexposure period: 1 .o 
Dose c m i t m n t  period: 50.0 
Dose un i t s :  sv 

C m i t t e d  

Organ Equivalent IFactors 

Gonads 1.5E+00 ;!.5E-01 
Breast 5.6E-03 ' .5E-01 
R M ~ P P O Y  8.6E+00 ' .2E-Ol 
Lung 8.8E-01 ' .2E-Ol 
Thyroid 5.6E-03 :i.OE-02 
Bone Sur 1.1E+O2 :i.OE-02 
L iver  1.9E+Ol h.OE-02 
LL I n t .  1.7E-02 11.0E-02 
UL I n t .  1.OE-02 0.OE-02 
s 1nt. 7.1E-03 1u.OE-02 
S t m c h  6.48-03 (1.OE-02 

Dose Ycight ing 

................................. 

...................................... 
In te rna l  E f fec t i ve  Dose Equivii lent 
External Dose 

Weighted 
Dose 

Equivalent 

3.8E-01 
8.51-04 
1 .OE+OO 
1.1E-Dl 
1.7E-04 
3.3E+00 
l.lE+OO 
1.OE-03 
6.2E -04 
4.3E-04 
3 .PE-04 

S.9E+00 
6.5E-05 

.......... 

............ 

Annual Ef fec t i ve  Dose Equivalvnt 5.9E+00 

................................................. 
Cont ro l l i ng  Organ: Bone Sur 
Con t ro l l i ng  Pathway: I nh 
Con t ro l l i ng  Radionuclide: AM241 

Total  I nha la t i on  EDE: 5.9E+00 
Total  Ingest ion EDE: O.OE+OO 

................................................. 
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WHC-SO-WM-CN-080, Rev 0 

G E N l I  Dose Ca8lCUlation Program 
(Version 1 4 8 5  3-Dec-90) 

Case t i t l e :  DST Solids - Inha la t ion  + s u h r s i o n .  

Executed on: 10107/96 a t  09:33:28 Page C. 2 

Acute release 
Uptakelexposure period: 
Dose c m i t m n t  period: 
Dose u n i t s :  

1.0 
50.0 

SV 

In ternal  
Intake 
Year: 

In ternal  
Annual 
Dose 

External 
Annua l 

Dose C m i t m n t  Year 
1 2 3 ... 

. I  . ,  . I  

i j  0.0I+00 ... 
4 

O.OE+OO 0.01+00 ... I n t e r n a l  ' i  E f f e c t i v e  
1 j 2.7E-01 + 1.8;-01 + 1.;-01 + ... = 5.9E+00 Dose 

Equivalent 

Curu l a t  i v e  

DOSe 

I I  , I  

2.7E-01 + 1 . 8 ~ - 0 1  + 1.71-01 + ... = 5.9E+00 I n t e r n a l  

+ 
6.5E-05 O.OE+OO O.OE+OO ... 6.5E-05 

, I  
Curulet ive 

Dose 

Annua L 
Dose 2.7E-01 + 1.8E-01 + 1.7E-01 + .__ = 5.9E+OO Dose 

M a x i m  

Dose Occurred 
I n  Year 1 

2.7E-01 Annual 
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WHC-SD-WM-CN-080, Rev 0 
.............................................................................. 

G E N l l  Dose Calcu lat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  DST Sol ids - I nha la t i on  + suhnersion. 

Executed on: 10/07/96 a t  09:33:28 Page C. 3 .............................................................................. 

Acute release 
Uptakelexposure period: 
Dose c m i t m n t  period: 
Dose un i t s :  

1 .o 
50.0 

SV 

C m i t f e d  Dose Equ im len t  by Exposure Pathway 

Pathway Limo S t m c h  S Inr. UL In t .  LL I n t .  Bone Su R Marro Testes 

Inhale 8.8E-01 6.4E-03 7.1E 03 1.OE-02 l.7E-02 1.1E+02 8.6E+00 1.5E+00 

Total  8.8E-01 6.41-03 7.1E 03 1.OE-02 1.7E-02 1.1E+02 8.6E+00 1.5E+00 

...................................................................... 

...................................................................... 

Pathway Ovaries Muscle Thyroid Kidneys Liver 

Inhale 1.5E+00 5.6E-03 5.6E 03 1.2E-04 1.9E101 

Total  1.5E+00 5.6E-03 5.6E 03 1.2E-04 1.9E+Ol 

................................................. 

................................................. 

External  Dose Iiy Exposure Pathway 

Pathway 

P l M e  6.5E-05 

Total 6.5E-05 

...................... 

...................... 
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WHC-SD-WM-CN-080, Rev 0 
______________..__________-.-----_____________________________________________ 

GENll Dose Calculation Program 
(Version 1.485 3-Oec-90) 

Case t i t l e :  DST Solids - Inhalation + sutmersion. 

Executed on: 10/07/96 at  09:33:28 Page C. 4 .............................................................................. 

Acute release 
Uptakelexposure period: 
Dose cmitrnent  period: 
Dose units: 

1 .o 
50.0 

sv 

C m i t t e d  Dose Equivalent by Radionuclide 

Radionuclide Lung S t m c h  S I n t .  UL I n t .  LL In t .  Bone Su R Uerro Testes 
..________----- _ _ _ - - - -  -.---.. ..._.__ - - - - - - -  _ _ _ _ _ _ _  __..... _._____ _ _ _ _ _ _ _  
C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
EU 154 
EU 155 
CM 244 
CH 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

' 1.OE-09 1.OE-09 1.OE-09 1.OE-09 1.3E-09 
4.8E-06 1.2E.06 1.6E-06 1.4E-06 2.4E-06 
2.41-04 2.6E.04 5.91-04 1.8E-03 3.8E-01 
2.6E-04 6.5E 04 3.1E-03 7.7E-03 P.LF-06 
3.2E-06 5.OE 08 1.5E-07 4.lE-07 3.4;-08 
2.1E-11 1.8E 11 1.8E-11 1.m-11 2.5E-11 

1.3E-09 
2.a-06 
1.7E-01 
9.4E - 06 
3.4E-08 
2.8E-11 

1.OE-09 
2.9E-07 
2.2E- 04 
3.2E-07 
2.9E-08 
1 7F-11 

1.OE-09 
6. OE -05 
8.8E-04 
5.7E-03 
1.2E-05 
6.9E - 11 
1.3E-06 1.3E-06 1.5E 06 1.4E-06 1.5E-06 1.2E-06 ;.?E-06 1:4E-06 
5.9E-03 5.7E-03 6.OE 03 5.9E-03 6.OE-03 5.3E-03 5.6E-03 5.8E-03 
2.7E-04 6.OE-05 5.6E 05 8.2E-05 6.1E-05 1.8E-03 3.6E-04 2.OE-05 
O.OE+OO O.OE+OO O.OE-00 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
3.6E-03 3.1E-07 5.OE 07 2.OE-06 5.6E-06 2.1E-01 l.7E-02 2.8E-03 
O.OE+OO O.OE+OO O.OE.00 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE 00 O.OE+OO O.OE*OO O.OE+OO O.OE+OO O.OE+OO 
1.5E-02 1.3E-06 2.1E 06 8.9E-06 2.41-05 1.6E100 1.2E-01 2.1E-02 
3.21-04 1.6E-06 1.8E 06 4.1E-06 6.91-06 1.8E+00 1.4E-01 2.7E-02 
O.OE+OO O.OE+OO O.OE.00 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
5.4E-01 1.OE-04 1.3E 04 3.9E-04 9.61-04 6.6E+01 5.1E+00 9.2E-01 
1.5E-04 1.7E-07 2.1E 07 2.9E-07 4.61-07 3.5E-02 2.8E-03 2.68-04 
O.OE+OO O.OE+OO O.OEi00 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
3.1E-01 2.7E-05 4.3E 05 1.E-04 5.OE-04 3.9E+01 3.OE+00 5.4E-01 ..______-..._._ .-.-... ....... ....... ....... ...--_. ____.._ ....... ....... 

Total 8.8E-01 6.4E-03 7.1E.03 1.OE-02 1.7E-02 1.1E+O2 8.6Et00 1.5E+00 
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WHC-SD-WM-CN-080, Rev 0 

.............................................................................. 
GENlI Dose C,ilculation Program 

(Version 1.485 3-Oec-90) 

Case t i t l e :  DST Solids - Inhalation + submersion. 

Executed on: 10107196 at  09:33:28 Page C.  5 

Acute release 
Uptakelexposure period: 
Dose c m i t m n t  perid: 
Dose units: 

1 .o 
50.0 

sv 

C m i t t e d  Oose Equivalent by Radionuclide 

Radionuclide Ovaries Muscle Thyroid Kidneys Liver .................................................. 
C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
EU 154 
EU 155 
CH 244 
CM 242 
NP 238 

PU 2L1 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

Total 

PU 238 

....... ...... 

1.OE-09 1.OE-09 1.OE.09 O.OE+OO O.OE+OO 
8.2E-07 3.1E-06 2.6E.06 O.OE+OO 5.8E-06 
2.21-04 2.2E-04 2.2E.04 O.OE+OO O.OE+OO 
3.1~-n7 3.1~47 3.i~-n7 o.oE+nn 9 . ~ ~ 4 6  . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.9E-08 2.9E-08 7.7E.07 O.OE+OO 3.9E-08 
1.8E-11 4.4E-11 3.1E.07 O.OE+OO O.OE+OO 
1.2E-06 1.2E-06 1.2E.06 O.OE+OO O.OE+OO 
5.4E-03 5.3E-03 5.31.03 O.OE+OO O.OE+OO 
4.1E-05 5.4E-05 2.4E-05 1.2E-04 1.4E-03 
O.OE+OO O.OE+OO O.OE4OO O.OE+OO O.OE+OO 
2.8E-03 2.OE-07 1.8E-07 O.OE+OO 4.3E-02 
O.OEtO0 O.OE+OO O.OEiO0 O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
2.1E-02 8.1E-07 7.9E-07 O.OE+OO 2.8E-01 
2.7E-02 1 .E-06 7.3E-07 O.OE+OO 2.8E-01 
O.OE+OO O.OE+OO O.OEtOO O.OE+OO O.OE+OO 
9.1E-01 9.OE-05 5.1E-05 O.OE+OO l.ZE+Ol 
2.5E-04 2.4E-07 1.8E-07 O.OE+OO 1.5E-03 
O.OE+OO O.OE+OO O.OE100 O.OE+OO O.OE+OO 
5.4E-01 1.7E-05 1.6E-05 O.OE+OO 6.8E+00 

1.5E+00 5.6E-03 5.6E-03 1.2E-04 l.PE+Ol 
................................... 
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WHC-SO-WM-CN-080, Rev 0 
............................................................................. 

GENlI Dose C,3lculation Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  DST Sol ids . Inha la t i on  + subnersion. 

Executed on: 10/07/96 a t  09:33:28 Page C. 6 

Radio- 
nuc l ide 

C 14 
CO 60 
SR 90 
'I 90 
TC 99 
I 129 
CS 134 
CS 137 
EU 154 
EU 155 
CM 244 
CH 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

Acute release 
Uptatelexposure period: 
Dose c m i t m e n t  period: 
Dose units:  

I nha la t i on  Ingest ion 
E f f e c t i v e  E f f e c t i v e  

Dose 
Equivalent .......... 

1.OE-09 
9.2E- 06 
3.21-02 
1.4E-03 
1.7E-06 
9.4E - 09 
1.3E-06 
5.4E-03 
2.5E -04 
O.OE+OO 
1.2E-02 
O.OE+OO 
O.OE+OO 
8.61-02 
9.5E-02 
0. OEIOO 
3.6E100 
1.6E-03 
O.OE+OO 
2.lEIOO 

Dose 
Equivalent 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

_ _ _ _ _ _ _ _ _ _  

1.0 
50.0 

S" 

I n te rna l  
E f f e c t i v e  

External Dose 
Dose Equivalent ................... 

2.41-15 1.OE-09 
6.9E-08 9.2E-06 
2.OE-08 3.2E-02 
7.1E-07 1.4E-03 
4.41-12 1.E-06 
3.4E-13 9.41-09 
2.9E-08 1.3E-06 
6.3E-05 5.4E-03 
6.81-07 2.5E-04 
O.OE+OO O.OE+OO 
4.OE-12 1.2E-02 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
2.1E-11 8.61-02 
2.7E-15 9.5E-02 
O.OE+OO O.OE+OO 
5.4E-08 3.6E+00 
2.2E-11 1.6E-03 
O.OE+OO O.OE+OO 
3.1E-10 2.1E+00 

Annual 
E f fec t i ve  

Dose 
Equivalent 

1.OE-09 
9.3E-06 
3.21-02 
1.4E-03 
1.7E-06 
9.4E - 09 
1.3E-06 
5.4E-03 
2.5E- 04 
O.OE+OO 
1.2E-02 
O.OE+OO 
O.OE+OO 
8.6E - 02 
9.51-02 
O.OE+OO 
3.6E+00 
1.6E-03 
O.OE+OO 
2.1E+00 .................. 
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WHC-SD-WM-CN-080, Rev 0 

GENII Dose Ci,Lculation Program 
(Version 1.485 3-Oec-90) 

Case t i t l e :  DST Liquids - Inha la t ion  + Suhnersion 

Executed on: 10107196 a t  0 9 ~ 4 6 ~ 3 4  Page A. 1 

This i s  a f a r - f i e l d  (wide-scale release, M l t i p l e  s i t e )  scenario. 
Release i s  acute 
Ind iv idua l  dose 

THE FOLLWING TRANSPORT MWES ARE CONSIDERED 
A i r  

THE FOLLOUING EXPOSURE PATH!; ARE CONSIDERED: 
I n f i n i t e  p lum,  e x t e r m l  
Inha la t ion  uptake 

In take  ends a f t e r  (yr) 1 .o  
Dose ca lcu la t ions  ends a f t e r  (yr) :  50.0 

THE FOLLOUING TIMES ARE USEII: 

FILENAMES AND TITLES OF FILIIS/LIBRARIES USED ====~~iiiiiiiiiiiii=?=== _ _ _ _ _ _ _ _ _ _  ..________ 

Input f i l e  name: \GENlI \dst l iq ip. in 
GENll Defaul t  Parameter Values (28-Ma1'-90 RAP) 
Radionuclide L ib rary  - Times<lOO year!; (23-July-93 PDR) 
External  Dose Factors f o r  GENII i n  person Sv ly r  per B#n (8-May90 R 
Uorst-Case S o l u b i l i t i e s ,  Year ly Dose ncrements (23-Jul-93 PDR) 

----Release Terms- ---. - - - - - - - - 
Release Surface B w i e d  
Radio- A i r  Water Source 
nuc l ide  Bqlyr  Bqlyr  Bqlm3 ..._____ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _  _ _ _ _  
c 14 
C060 
SR9O 
Y 90 
TC99 
I 129 
CS134 
CS137 
PM147 
EU154 
EU155 
NP237 
PU238 
PU239 
PU241 
AM241 
CM242 
CM244 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.llE+OO 
O.llE+OO 
O.llE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE*OO 
O.(IE+OO 
O.(IE+00 
O.(IE+00 
O.lIE+OO 
O.(IE+OO 
O.lIE+OO 
O.(IE+OO 
O.(IEtOO 
O.(IE+00 
O.IIE+OO 
O.OE+OO 

32 



WHC-SD-WM-CN-080, Rev 0 

Input prepared by: Date: 

Input checked by: Date: 

............................................................................... ................................................................................ .............................................................................. 
G E N l l  Dose C, i lculat ion Progrem 

(Version 1.485 3-Dec-90) 

Case t i t l e :  O S 1  Liquids - I n h a l a t i m  + S h r s i o n  

Executed on: 10/07/96 a t  09:46:56 Page C. 1 

Acute release 
Uptatelexposure period: 1 .o 
Dose cannitment period: 50.0 
Dose un i t s :  sv 

Comnitted Ueighted 
Dose Ueight ing Dose 

Organ Equivalent 1:actors Equivalent .......................................... 
Gonads 2.1E-02 i!.5E-01 5.2E-03 
Breast 5.3E-03 '1.5E-01 7.9E-04 
R Marrow 1.1E-01 'I.2E-01 1.3E-02 
LUM 1.5E-02 'I.2E-01 1.8E-03 ..... 
T h y b i d  5.3E-03 :;:ik-02 1.6E-04 
Bone Sur l.lE+OD :;.DE-02 3.4E-02 
L iver  1.9E-01 (>.DE-02 1.1E-02 
LL I n t .  6.9E-03 11.0E-02 4.1E-04 
UL I n t .  6.3E-03 11.0E-02 3.81-04 
s 1nt. 6.1E-03 11.0E-02 3.7E-04 
S t m c h  5.86-03 f,.OE-02 3.51-04 

In te rna l  E f fec t i ve  Dose Equivr8lent 6.7E-02 
External Dose 6.3E-05 

Annual E f f e c t i v e  Dose Equ iva lmt  6.7E-02 
................................................. 

Cont ro l l i ng  Organ: Bone Sur 
Controt t ing Pathuay: Inh 
Controt t ing Radionuclide: AM241 

Total  I nha la t i on  EDE: 6.7E-02 
Total  Ingest ion EDE: O.OE+OO 

................................................. 

................................................. 
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Acute release 
Uptatelexposure period: 
Dose c m i t n e n t  period: 
Dose uni ts :  

in ternal  
Intake 
Year: 

In ternal  
Annua L 
Dose 

External 
Annual 
ODSe 

Dose Cannitnent Year 
1 2 3 ... 

i i  
i j  0.011+00 ... 

O.OE+OO O.OlI+OO ... 
2 1  
1 I 8.OE-03 + 2.51-03 + 2.01:-03 + ... = 

, I  

8.OE-03 + 2.5E-03 + 2.01:-03 + ... = 

3. 

6.31-05 O.OE+OO 0.Of +00 . . . 

1.0 
50.0 

sv 

in ternal  
E f f e c t i v e  

Equivalent 

C w l a t  i ve 

Dose 

6.7E-02 Dose 

6.7E-02 i n t e r n a l  

6.3E - 05 

4 ,  , I  
Annua L 
Dose 8.1E-03 + 2.51-03 + 2.01-03 + .._ = 6.7E-02 Dose 

C w l  a t  i ve 

Mexinun 

Dose Occurred 
I n  Year 1 

8.lE-03 Annual 
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WHC-SD-WM-CN-080, Rev 0 
........................................................................ 

CENII Dose C,alculation Program 
(Version 1.485 3-Oec-90) 

Case t i t l e :  DST L iqu ids  - Inha la t ion  + S u k r s i o n  

Executed on: 10/07/96 a t  09:46:56 Page C. 3 .............................................................................. 
Acute release 
Uptakelexpsure period: 
Dose cannitment period: 
Dose uni ts :  

1 .o 
50.0 

sv 

C m i t t e d  Dose Equivalent by Exposure Pathway 

Pathuay Lung Stwnach S Inr .  UL In t .  LL I n t .  Bone Su R Memo Testes 

Inhale 1.5E-02 5.8E-03 6.1E 03 6.3E-03 6.9E-03 1.1E+00 1.1E-01 2.1E-02 

Total 1.5E-02 5.8E-03 6.1E 03 6.3E-03 6.9E-03 l . lE *OO 1.1E-01 2.1E-02 

...................................................................... 

...................................................................... 

Pathway Ovaries Muscle Thyroid Kidneys L iver  

Inhale 2.OE-02 5.31-03 5.3E..03 1.6E-05 1.9E-01 

Total 2.OE-02 5.3E-03 5.3E..03 1.6E-05 1.9E-01 

.................................................. 

.................................................. 

External Dose by Exposure Pathway 

Pathuay 

P l M e  6.3E-05 

Total 6.31-05 

...................... 

...................... 
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WHC-SD-WM-CN-080, Rev 0 

CENlI Dose C,3lculation Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  OS1 Liquids - Inha la t io i~  + Subnersion 

Executed on: 10/07/96 a t  09:46:56 Page C.  4 

Acute release 
Uptatelexposure period: 
Dose comitment period: 
Dose units: 

1 .o 
50.0 

sv 

C m i t t e d  Dose Equivalent by Radionuclide 

Radionuc I 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
PM 147 
EU 154 
EU 155 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

Total  
. . . . . . . . . 

i de .... 

.... 

Lung 

1.5E-09 
2 .BE-05 
7.8E - 05 
5.OE-04 
2.OE-06 
6.9E- 1 1 
8.1E-07 
5.9E -03 
3.2E-05 
3.7E-05 
O.OE+OO 
2.8E-05 
1.8E-08 
O.OE+OO 
3.6E-04 
1.5E-06 
O.OE+OO 
6.9E - 03 
4.2E-05 
O.OE+OO 
1.5E-03 

..._.__ s t m c h  

1.5E-09 
2.28-06 
2.1E-05 
2.3E- 05 
5.51-07 
2.1E-11 
8.2E-07 
5.E-03 
1.6E-08 
8.3E-06 
O.OE+OO 
2.4E-09 
2.OE-12 
O.OE+OO 
3.2E-08 
7.6E - 09 
O.OE+OO 
1.3E-06 
4.9E-08 
O.OE+OO 
1.3E-07 

~ ~ ~ - - ~ ~ 

1.5E-02 5.8E-03 

S I n  . 
1.5E 09 
5.7E 07 
2.3E 05 
5.7E 05 
8.6E 09 
1.8E 11 
9 . E  07 
6.OE 03 
4.OE 08 
7.8E 06 
O.OE.00 
3.9E 09 
3.1E 12 
O.OE 00 
5.2E 08 
8.6E 09 
O.OEi 00 
1.7E 06 
6.OE 08 
O.OEi00 
2.1E 07 

6.1E 03 

_ _ _ _  _ _  

.... .. 

UL In t .  

1.5E-09 
7.7E-07 
5.21-05 
2.8E-04 
2.6E-08 
1.8E- 1 1 
8.9E - 07 
5.9E-03 
2.3E-07 
1.1E-05 
O.OE+OO 
1.5E-08 
1.3E-11 
O.OE+OO 
2.2E-07 
1.9E-08 
O.OE+OO 
4.9E-06 
8.3E-08 
O.OE+OO 

- - - - - - - LL I n t .  

1.5E-09 
6.3E-07 
1.6E-04 
6.8E-04 
7. OE - 08 
1.8E-11 
9.7E - 07 
6. OE - 03 
6.8E - 07 
8.51-06 
O.OE+OO 
4.3E-08 
3.8E-11 
O.OE+OO 
6.OE-07 
3.2E-08 
O.OE+OO 
1.2E-05 
1.3E-07 
O.OE+OO 

8.4E-07 2.4E-06 

6.3E-03 6.9E-03 

-....._ 

.._____ __.__._ 

Bone Su 

1.8E-09 
1.1E-06 
3.4E-02 
8.3E-07 
5.9E-09 
2.5E-11 
7.4E-07 
5.3E-03 
8.3E -06 
2.5E-04 
O.OE+OO 
1.6E-03 
5.8E-08 
O.OE+OO 
3.8E-02 
8.4E - 03 
O.OE+OO 
8.3E-01 
1.OE-02 
O.OE+OO 
1.9E-01 

- ~ ~ - - - - 

-. -. -. . 
1 . 1E+OO 

R Marro 

1.S-09 
1.3E-06 
1.5E-02 
8.3E-07 
5.9E-09 
2.8E-11 
8.2E-07 
5.6E-03 
6.6E -07 
5.OE-05 
O.OE+OO 
1.3E-04 
4.9E-09 
O.OE+OO 
3.1E-03 
6.6E-04 
O.OE+OO 
6.5E-02 
8.OE-04 
O.OE+OO 
1.5E-02 

1.1E-01 

- - - - - - - 

. . . . . . . 

Testes 

1.5E-09 
1.3E-07 
2.OE-05 
2.8E - 08 
4.9E - 09 
1.7E-11 
8.9E-07 
5.8E-03 
4.5E-11 
2.8E-06 
O.OE+OO 
2.2E-05 
7.2E-10 
O.OE+OO 
5.3E-04 
1.3E-04 
O.OE+OO 
1.2E-02 
7.3E-05 
O.OE+OO 
2.6E- 03 

~ - ~ ~ ~ - - 

2.lE-02 
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GENII Dose t i i lculat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  DST Liquids - Inhalation + S u h r s i o n  

Executed on: 10/07/96 a t  09:46:56 Page C. 5 

Acute release 
Uptakelexposure period: 
Dose cannitment period: 
Dose units: 

1.0 
50.0 

SV 

Cannitted Dose Equivalent by Radionuclide 

Radionuclide Ovaries Muscle Thyroid Kidneys Liver ............___ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
PM 147 
EU 154 
EU 155 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

1.5E-09 
3.8E -07 
2.OE-05 
2.8E-08 
4.9E-09 
1.8E- 1 1 
7.41-07 
5.4E-03 
4.5E-11 
5.6E-06 
O.OE+OO 
2.2E-05 
7.1E-10 
O.OE+OO 
5.2E-04 
1.3E-04 
O.OE+OO 
1.lE-02 
7.2E-05 
O.OE+OO 
2.6E -03 

1.5E-09 
1.4E-06 
1.9E-05 
2.7E-08 
4.9E ~ 09 
4.4E-11 
7.4E-07 
5.3E-03 
5.7E- 11 
7.51-06 
O.OE+OO 
1.5E-09 
1.2E-12 
O.OE+OO 
2 .OE-08 
8. OE - 09 
O.OE+OO 
1.1E-06 
6.8E-08 
O.OE+OO 
8.1E-08 

1.5E 09 
1.2E 06 
2.OE 05 
2.8E 08 
1.3E 07 
3.1E 07 
7.4E 07 
5.3E 03 
4.9E 11 
3.3E 06 
O.OE.00 
1.4E 09 
1.2E 12 
O.OE 00 
1.9E 08 
3.4E 09 
O . O E  00 
6.5E 07 
5.2E 08 
O.OE.00 
7.9E 08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OEiO0 
1.6E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
2.X-06 
O.OE+OO 
8.3E -07 
6.7E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.2E-06 
2 .OE-04 
O.OE+OO 
3.3E-04 
1.4E-08 
O.OE+OO 
7.OE-03 
1.3E-03 
O.OE+OO 
1.5E-01 
4.3E -04 
O.OE+OO 
3.3E-02 

Total 2.OE-02 5.3E-03 5.3E 03 1.6E-05 1.9E-01 
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G E N l I  Dose Ci i lculat ion Program 
(Version 1.485 3-Oec-90) 

Case t i t l e :  OST L iqu ids - Inha la t i on  + Submersion 

Executed on: 10/07/96 a t  09:46:56 .................................... 
Acute release 
Uptake/exposure period: 
Dose comnitmnt period: 
Dose un i t s :  

Radio- 
nuc l ide 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
PM 147 
EU 154 
EU 155 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

. - - - - - -. 

- - - - - -. 

Inha la t i on  Ingest ion 
E f f e c t i v e  E f f e c t i v e  

oose Dose 
Equivalent 

1.5E-09 
4.3E-06 
2.9E-03 
1.2E-04 
2.9E-07 
9.4E ~ 09 
7.9E-07 
5.41-03 
4.3E-06 
3.5E -05 
O.OE+OO 
9.4E-05 
5.5E-09 
O.OE+OO 
2.1E-03 
4.4E-04 
O.OE+OO 
4.5E-02 
4.5E-04 
O.OE+OO 
1.OE-02 

.......... 
~~~. 

Equivalent 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

_ _ _ _ _ _ _ _ _ _  

.......... 

..................... 

1.0 
50.0 

SV 

External 
Dose 

3.5E-15 
3.3E-08 
1.8E-09 
6.41-08 
7.9E-13 
3.4E-13 
1.9E-08 
6.3E-05 
1.4E-12 
9.5E-08 
O.OE+OO 
3.1E-14 
3.2E-17 
O.OE+OO 
5.2E-13 
1.2E-17 
O.OE+OO 
6.9E-10 
6.1E-12 
O.OE+OO 
1.5E-12 

- - - - - - - -. 

1nterna I 
E f f e c t i v e  

oose 
Equivalent 

1.5E-09 
4.3E-06 
2. 9E-03 
1.2E-04 
2.9E-07 
9.41-09 
7.91-07 
5.4E-03 
4.3E-06 
3.5E-05 
O.OE+OO 
9.41-05 
5.5E-09 
O.OE+OO 
2.1E-03 
4.4E-04 
O.OE+OO 
4.51-02 
4.5E-04 
O.OE+OO 
1.OE-02 

.......... 

A m e l  
E f fec t i ve  

Dose 
Equivalent 

1.5E-09 
4.3E-06 
2.98-03 
1.2E-04 
2.9E-07 
9.4E-09 
8.1E-07 
5.4E-03 
4.3E-06 
3 .SE-05 
O.OE+OO 
9.4E-05 
5.5E-09 
O.OE+OO 
2.1E-03 
4.4E-04 
O.OE+OO 
4.5E-02 
4.5E-04 
O.OE+OO 
1.OE-02 

_ _ _ _ _ _ _ _ _ _  



WHC-SO-WM-CN-080, Rev 0 

GENlI Dose Ctl lcutat ion P rog rm 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF Sol ids . inha la t i on  + s h r s i o n .  

Executed on: 10/07/96 a t  09:58:46 Page A. 1 

This i s  a f a r - f i e l d  (u ide-scale release, mu t t i p le  s i t e )  scenario. 
Release i s  acute 
Ind i v idua l  dose 

THE FOLLWING TRANSPORT MWES ARE CONSIDERED 
A i r  

THE FDLLOYING EXPOSURE PATHS ARE CONSIDERED: 
I n f i n i t e  plune, externst 
I nha la t i on  uptake 

THE FOLLWING TIMES ARE USEC: 
In take ends a f t e r  (yr):  1 .o 

50.0 Dose calcu lat ions ends a f t e r  (yr): 

._________ _________. FILENAMES AND TITLES OF FILES/LIBRARIES USED =========E==E===I=II=== 

l n p r t  f i l e  name: \GENII\aufsol.in 
GENlI Default Parameter Values (28-Mar-90 RAP) 
Radionuclide L ib ra ry  - T i m s 4 0 0  years (23-July-93 PDR) 
External Dose Factors fo r  G E N l l  i n  person Sv/yr per Bqln (8-May-90 R 
Uorst-Case s o l u b i l i t i e s ,  Vearly Dose Increments (23-Jul-93 PDR) 

----Release Terms------ . . . . . . . . 
Release Surface Buried 
Radio- A i r  Uater Sowce 
nucl ide Bqlyr Bqlyr  B c , / d  

C 14 1.OE+05 O.OE+OO O.CE+OO 
C060 4.91+08 O.OE+OO O.CE+OO 
SR90 2.9E+12 O.OE+OO O.CE+OO 
Y 90 2.9E+12 O.OE+OO O.OE+OO 
TC99 2.8E+08 O.OE+OO O.OE+OO 
I 129 4.1E+06 O.OE+OO O.OE+OO 
CS134 O.OE+OO O.OE+OO O.OE+OO 
CS137 9.8E+10 O.OE+OO O.OE+OO 
EU154 1.1E+10 O.OE+OO O.OE+OO 
NP237 9.9E+08 O.OE+OD D.OE+OO 
PU238 6.7E+07 O.OE+OO O.OE+OO 
PU239 4.41+08 O.OE+OO O.OE+OO 
PU241 1.7E+09 O.OE+OO O.OEiO0 
AM241 1.1E+10 O.OE+OO O.OE+OO 
CM242 2.OE+O2 O.OE+OO O.OE+OO 
CM244 6.1E+07 O.OE+OO O.OE+OO 

.-..__.. .___... ....... ....... 

_ _ _ _ _ _ _ _ _ _  __________ A I R  TRANSPORT =========i=iiii==iii================================== 

3.4E-02 Input E/Q value ( s l n 3 )  
--_-______ _ _ _ _ _ _ _ _ _ _  EXTERNAL EXPOSURE .................................................... 

l.OE+OO Fract ion of tim spent i n  c loud 

__......__ _ _ _ _ _ _ _ _ _ _  INHALATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Resuspension not considered 

Input prepared by: Date: 
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Input checked by: Date: 
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WHC-SD-WM-CN-080, Rev 0 

GENlI Dose C i i l cu la t i on  Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF So l ids  - inha la t ion  + submersion. 

Executed on: 10/07/96 a t  09:59:07 Page C. 1 .............................................................................. 

Acute release 
Uptatelexposure per iod:  1.0 
Dose c m i t n e n t  p r i o d :  50.0 
Dose un i ts :  SV 

C m i t t e d  
Dose 

Organ Equivalent 

Gonads 4.2E+00 
Breast 2.4E-02 
R Marrou 3.5E+01 
Lung 2.9E+00 
Thyroid 2.3E-02 
Bone Sur 3.4E+02 
L iver  5.1E+01 
LL Int. 5.5E-01 
UL Int. 2.2E-01 
s 1nt. 6.41-02 
Stcinach 4.1E-02 

........................ 

Ueighted 
Ueight ing Dose 

lac to rs  Equivalent 

i'.5E-01 1.1E+00 
1.5E-01 3.51-03 
1 .2E-Ol 4.2E+00 
1 .2E-O1 3.4E-01 
!,.OE-02 6.8E-04 
!,.DE-02 l.OE+Ol 
tm.OE-02 3.lEIOO 
f,.OE-02 3.31-02 
t,.OE-02 1.3E-02 
f,.OE-02 3.8E-03 
6.OE-02 2.4E-03 

................... 

Interna l  Ef fect ive Dose EquivElent 1.9E+01 
External  Dose 1.8E-04 

Annual E f fec t i ve  Dose Equivalent 1.9E+01 
................................................. 

Cont ro l l ing  Organ: Bone Sur 
Cont ro l l ing  Pathuay: Inh 
Cont ro l l ing  Radionuclide: AM241 

Total  Inha la t ion  EDE: 1.9E+Ol 
Total  Inges t ion  EOE: O.OE+OO 

................................................. 

................................................. 
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GEM11 Dose Cs8lculation Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF Sol ids - i nha la t i on  + subnersion. 

Acute release 
Uptake/exposure period: 
Dose c m i t m n t  period: 
Dose uni ts:  

Dose C m i t m n t  Year 
1 2 3 ... 

In te rna l  : I 

1 .o 
50.0 

sv 

O.OE+OO ... Intake . I 

Year: i I I 
O.OE+OO O.OE+OO ... z /  

1 I 1.1E+00 + 6.9E-01 + 6.61-01 + ... = 1.9E+Ol 

I I ,  

In te rna l  
Annua I l . lE*OO + 6.9E-01 + 6.6E-01 + ... = 1.9E+01 
Dose 

External 
Annua 1 1.8E-04 O.OE+OO O.OE+OO ... 1.8E-04 
Dose 

Annual 
Dose l . lE *OO + 6.9E-01 + 6.6E-01 + ... = 1.9E+Ol 

+ 

, I  I 

l.lE+OO 

In te rna l  
E f f e c t i v e  
Dore 
Equivalent 

CUTU I a t i ve 
In te rna l  
Dose 

Cunulative 
Dose 

M a x i m  
Annual 
Dose Occurred 
I n  Year 1 
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GENlI Dose Ct i lculat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF Sol ids - i nha la t i on  + subnersion. 

Executed on: 10/07/96 a t  09:59:07 Page C. 3 

Acute release 
uptakelexposure period: 
Dose c m i t m e n t  period: 
Dose uni ts:  

1.0 
50.0 

SV 

Pathway 

Inhale 
............... 

Total 

Pathmy 

Inhale 

Total  

............... 

............... 

C m i t t e d  Dose Equivalent by Exposure Pathway 

Lung S t m c h  S Int .  UL I n t .  LL In t .  Bone Su R Warro Testes 

2.9E+00 4.1E-02 6.4E-02 2.2E-01 5.5E-01 3.4E+02 3.5E+01 4.2E+00 

2.9E+00 4.1E-02 6.4E-02 2.2E-01 5.5E-01 3.4E+02 3.5E+01 4.2E+00 

Ovaries Muscle Thyrrmid Kidneys L iver  

4.lEIOO 2.4E-02 2.3E-02 4.1E-03 5.1E+01 

4.1E+00 2.4E-02 2.3E-02 4.1E-03 5.1E+01 

........................................................ 

........................................................ 

................................... 

................................... 

External Dose by Exposure Pathway 

Pathuay 

Plume 1.8E-04 

Total 1.8E-04 

...................... 

...................... 
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GENlI Dose Ciblculation Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF Solids - inhalation + s h r s i o n .  

Executed on: 10/07/96 et  09:59:07 Page c. 4 

Acute release 
Uptakelexposure period: 
Dose cmitrnent  period: 
Dose units: 

1 .o 
50.0 

sv 

C m i t t e d  Dose Equivalent by Radionuclide 

Radionuclide Lung Stomach S Inr. Ut  I n t .  LL Int.  Bone Su R Marro Testes ..._.......____ _ _ _ _ _ _ _  ______. _._..__ _ _ _ _ _ _ _  _ _ _ _ _ _ _  ____.._ _...._. ....... 
C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
C S  134 
CS 137 
EU 154 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

Total 
. . . . - - -. 

6.3E-10 
1.9E-03 
4.9E - 02 
3.2E-01 
5.4E-05 
1.4E-08 
O.OE+OO 
9.8E - 03 
9.4E - 03 
1.4E-02 
3.5E- 08 
O.OE+OO 
1.4E-02 
1.4E-04 
O.OEiO0 
2.2ElOO 
1.8E-01 
O.OE+OO 
8.5E-02 

2.9E+OO 
. . . . . . . 

6.3E-10 
1.5E-04 
1.4E-02 
1 SE-02 
1 SE-05 
4.3E-09 
O.OE+OO 
9.6E-03 
2.1E-03 
1.2E-06 
3.9E-12 
O.OE+OO 
1.2E-06 
7.2E-07 
O.OE+OO 
4.2E-04 
2.1E-04 
O.OE+OO 
7.5E-06 

4.1E-02 
. . -. . - - 

6.3E. 10 
4.OE.05 
1.5E.02 
3.6E.02 
2.3E.07 
3.6E.09 
O.OEl.00 
1 .OE.02 
2.OE.03 
1.9E.06 
6.OE.12 
O.OEl00 
2.OE.06 
8.2E.07 
O.OE400 
5.3E.04 
2.5E.04 
O.OE100 
1.2E.05 

6.4E.02 
. . -. . . . 

6.3E-10 
5.3E-05 
3.31-02 
1.7E-01 
7.OE-07 
3.6E-09 
O.OE+OO 
9.9E-03 
2.9E - 03 
7.61-06 
2.5E-11 
O.OE+OO 
8.3E- 06 
1.8E-06 
O.OE+OO 
1.6E-03 
3.5E-04 
O.OE+OO 
4 .BE- 05 

2.2E-01 
. . . . . . . 

6.3E-10 
4.41-05 
1.OE-01 
4.3E-01 
1.9E-06 
3.M-09 
O.OE+OO 
1.OE-02 
2.2E - 03 
2.1E-05 
7.4E-11 
O.OE+OO 
2.2E-05 
3.OE-06 
O.OE+OO 
3.8E-03 
5.6E-04 
O.OE+OO 
1.4E-04 

5.5E-01 
..._.__ 

7.E-10 
7.E-05 
2.2E+Ol 
5.3E-04 
1.6E-07 
5.1E-09 
O.OE+OO 
8.9E-03 
6.4E-02 
8.1E-01 
1.1E-07 
O.OE+OO 
1.4E+00 
8.OE-01 
O.OE+OO 
2.6E+02 
4.2E+01 
O.OE+OO 
1.1E+01 

7.8E-10 
9.1E-05 
9.6E+00 
5.3E-04 
1.6E-07 
5.5E-09 
O.OE+OO 
9.3E-03 
1.3E-02 
6.5E-02 
9.4E-09 
O.OE+OO 
1.2E-01 
6.3E-02 
O.OE+OO 
2.1E+Ol 
3.4E+00 
O.OE+OO 
8.4E-01 

6.3E-10 
9.4E - 06 
1.3E-02 
1.8E-05 
1.3E-07 
3.4E-09 
O.OE+OO 
9.7E-03 
7.1E-04 
1.1E-02 
1.4E-09 
O.OE+OO 
2.OE-02 
1.2E-02 
O.OE+OO 
3.7E+00 
3.1E-01 
O.OE+OO 
1.5E-01 

3.4E+02 3.5E+01 4.2E+00 
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G E N l l  Dose Ci8lculation Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF Solids - inhalation + suhnersion. 

Executed on: 10/07/96 at  09:59:07 Page C.  5 

Acute release 
Uptakelexposure period: 
Dose c m i t m e n t  period: 
Dose units: 

1.0 
50.0 

sv 

C m i t t e d  Dose Equivalent by Radionuclide 

Radionuclide Ovaries Muscle Thyroid Kidneys Liver ................................................. 
C 14 
CO 60 
SR 90 
Y 90 
T C  99 1.3E-07 1.3E-07 3.5E.06 O.OE+OO 1.8E-07 
I 129 3.6E-09 8.7E-09 6.2E.05 O.OE+OO O.OE+OO 

6.3E-10 6.4E-10 6.3E.10 O.OE+OO O.OE+OO 
2.6E-05 9.9E-05 8.5E.05 O.OE+OO 1.9E-04 
1.31-02 1.2E-02 1.3E.02 O.OE+OO O.OE+OO ........................... 
1.7E-05 1.7E-05 1.7E.05 O.OE+OO 5.31-04 

O.DE+OO 
9.OE-03 
1.4E-03 
1.1E-02 
1.4E-09 
0 . OE+OO 
2 .Of  -02 
1.2f-02 

O.OE+OO 
8 .BE-03 
1.9E-03 
7.6E - 07 
2.2E-12 
O.OE+OO 
7.5E-07 
7.61-07 

0 .OEl-OO 
8.8E.03 
8.5E.04 
6.91.07 
2.2E.12 
O.OE1-00 
7.3E.07 
3.21.07 

O.OE+OO 
O.OE+OO 
4.1E-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
5.OE-02 
1.6E-01 
2.7E-08 
O.OE+OO 
2.6E-01 
1 .2f-Ol 

u 237 o.oe+oo o.oe+oo o.oc+oo o:oE+oo o:oE+oo 
AM 241 3.6E100 3.6E-04 2.OE.04 O.OE+OO 4.7E+Ol 
NP 237 3.OE-01 2.98-04 2.28.04 O.OE+OO 1.8E100 
PA 233 O.OE+OO O.OE+OO O.OElOO O.OE+OO O.OE+OO 
PU 239 1.5E-01 4.6E-06 4.6E.06 O.OE+OO 1.9E100 

Total 4.1E+00 2.4E-02 2.3E-02 4.1E-03 5.1E+01 
.................................................. 
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.............................................................................. 
GENII ~ o s e  c i i l cu la t i on  Progrem 

(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF solids - i nha la t i on  + subnersion. 

Executed on: 10/07/96 a t  09:59:07 Page C. 6 

Acute release 

Dose c m i t m e n t  period: 50.0 
Dose m i t s :  sv 

Uptakefexposure period: 1.0 

Inha la t i on  Ingest ion In te rna l  Amual  
E f f e c t i v e  E f fec t i ve  E f f e c t i v e  E f fec t i ve  

Radio- Dose Dose External Dose Dose 
nuc l ide Equivalent Equivalent Dose Equivalent Equivalent .......................................................... 
C 14 
CO 60 
SR 90 
Y PO 
i c  99 
I 129 
CS 134 
CS 137 
EU 154 
CM 244 
cM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 ........ 

6.1E-10 
3.OE-04 
1.8E+00 
7.E-02 
7.81-06 
1.9E-06 
O.OE+OO 
8.9E-03 
8.9E-03 
4.6E-02 
1.1E-08 
O.OE+OO 
7.9E -02 
4.2E-02 
O.OE+OO 
1.4E+01 
1.9E+00 
O.OE+OO 
5.9E-01 .......... 

O.OE+OO 1.6E-15 
O.OE+OO 2.3E-06 
O.OE+OO 1.1E-06 
O.OE+OO 1.PE-05 ...... 
O.OE+OO 2.OE-11 
O.OE+OO 6.8E-11 
O.OE+OO O.OE+OO 
O,OE+OO 1.1E-04 
O.OE+OO 2.5E-05 
O.OE+OO 1.6E-11 
O.OE+OO 5.9E-17 
O.OE+OO O.OE+OO 
O.OE+OO 2.OE-11 
O.OE+OO 1.2E-15 
o:oc+oa o.OE+oo 
O.OE+OO 2.2E-07 
O.OE+OO 2.X-08 
O.OE+OO O.OE+OO 
O.OE+OO 8.7E-11 .................... 

6.1E-10 
3.OE-04 
1.8E+00 
7.E-02 
7.8E-06 
1.9E-06 
O.OE+OO 
8.9E - 03 
8.9E - 03 
4.6E-02 
1.1E-08 
O.OE+OO 
7.9E -02 
4.21-02 
O.OE+OO 
1.4E+01 

O.OE+OO 
5.9E-01 

1.9E+00 

.......... 

6.1E-10 
3.OE-04 
1.8E+00 
7 . e - 0 2  ~. ~- 
7.8E-06 
1.9E-06 
O.OE+OO 
9.OE-03 
9.OE-03 
4.6E-02 
1.1E-08 
O.OE+OO 
7.9E - 02 
4.2E-02 
O.OE+OO 

1.9E+OO 
O.OE+OO 
5.9E-01 

1.4E+01 

......... 

46 



WHC-SD-WM-CN-080, Rev 0 

GENll Dose C i i l cu la t i on  P r o g r m  
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF L iqu ids  - INHALATlOll + SUBMERSION 

Executed on: 10/07/96 a t  09:52:17 Page A. 1 

This i s  a f a r - f i e l d  (w ide-s ia le  release, n u l t i p l e  s i t e )  scenario. 
Release i s  acute 
Ind iv idua l  dose 

THE FOLLWING TRANSPORT MWIS ARE CONSIDERED 
A i r  

THE FOLLWING EXPOSURE PATHS ARE CONSIDERED: 
I n f i n i t e  plune. externi l l  
Inha la t ion  uptake 

THE FOLLWING TIMES ARE USE[,: 
Intake ends a f t e r  ( y r ) :  1 .o 
Dose ca lcu la t ions  ends a f t e r  (yr): 50.0 

..________ __________ FILENAMES AND TITLES OF FILES/LIBRARIES USE0 . . . . . . . . . . . . . . . . . . . . . . .  

Input f i l e  name: \GENII\awfliq.in 
GENll Defaul t  Paraneter Values (28-Mar-90 RAP) 
Radionuclide L i b r a r y  - Times<IOO years 
External  Dose Factors f o r  GENll i n  person Sv ly r  p r  Bq/n (8-May-90 R 
Worst-Case S o l u b i l i t i e s ,  Yearly Dose Increments (23-Jul-93 POR) 

(23-July-93 PDR) 

..._____________________________________--------------------------------------- ............................................................................... 
. . . . . . . . ----Release Terms------ 
Release Surface Bur ied 
Radio- A i r  Uater Sowce 
nuc l ide  Bqlyr  Bqlyr  B c , l d  

C 14 5.8E+04 O.OE+OO O.CE+OO 
-------. ._..... ....... ....... 

C060 7.7E+05 O.OE+OO O.CE+OO 
SR90 5.6E+O9 O.OE+OO O.CE+OO 
Y 90 5.6E+09 O.OE+OO O.CE+OO 
TC99 1.2E+07 O.OE+OO O.CE+OO 
I 129 4.4E+01 O.OE+OO O.OE+OO 
CS134 1.3E+04 O.OE+OO O.OE+OO 
CS137 8.8E+10 O.OE+OO O.OE+OO 
NP237 9.2E+04 O.OE+OO O.OE+OO 
PU238 2.81+03 O.OE+OO O.OE+OO 
PU239 1.2E+06 O.OE+OO O.OE+OO 
PU241 3.4E+05 O.OE+OO O.OE+OO 
AM241 l.lE*06 O.OE+OO O.OE+OO 
CM242 O.OE+OO O.OE+OO O.OE+OO 
CM244 1.1E+04 O.OE+OO O.OE+OO 

_ _ _ _ _ _ _ _ _ _  -_--______ A I R  TRANSPORT ...................................................... 
3.4E-02 Input E/Q value ( s l m 3 )  
________.. ._________ EXTERNAL EXPOSURE i.=====ss==il=~~=================================== 

l.OE+OO Frac t ion  o f  time spent i n  cloud 

_ _ _ _ _ _ _ _ _ _  ..-_______ INHALATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Resuspension no t  considered 

______-_--______________________________----------------------------------.-.-~ ---_____________________________________-------------------------.-..--.------- 

Input prepared by: Date: 
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Input checked by: Date: 



WHC-SD-WM-CN-080, Rev 0 
.............................................................................. 

GENlI Dose CHlculat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF L iqu ids  - INHALATION + SUBMERSION 

Executed on: 10/07/96 a t  09:52:37 Page C. 1 

Acute release 
Uptakelexposure period: 1 .o 
Dose c m i t m n t  period: 50.0 
Dose uni ts :  sv 

C m i  t t e d  Ueighted 
Dose Usighting Dose 

Organ Equivalent Factors Equivalent ........................................... 
Gonads 9.61-03 2.5E-01 2.41-03 
Breast 7.9E-03 1.5E-01 1.2E-03 
R Marrou 3.1E-02 1.2E-01 3.81-03 
LUnO 1 .OE-02 1 .2E-Ol 1.2E-03 
ThyFoid 7.91-03 3.OE-02 2.41-04 
Bone Sur 1.lE-01 3.OE-02 3.3E-03 
L iver  1.OE-02 6.OE-02 6.1E-04 
LL In t .  1.OE-02 h.OE-02 6.OE-04 
UL In t .  9.3E-03 h.OE-02 5.6E-04 
S I n t .  9.1E-03 h.OE-02 5.5E-04 
S t m c h  8.7E-03 h.OE-02 5.2E-04 

I n t e r n a l  E f f e c t i v e  Dose Equivt i lent 1.5E-02 
External Dose 9.4E-05 

Annual E f f e c t i v e  Dose Equivalent 1.5E-02 

Conr ro l I ing  Organ: 
Cont ro l l ing  Parhuay: 
Cont ro l t ing  Radionuclide: 

Bane sur 
I nh 
CS137 

Total Inha la t ion  EOE: 1 SE-02 
Total Inges t ion  EDE: O.DE+OO ................................................. 
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GENlI Dose Cs lcu la t ion  Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF L iqu ids  - INHALATION + SUBMERSION 

Executed on: 10/07/96 a t  09:52:37 Page C. 2 

Acute release 

Dose commitment per iod:  50.0 
Dose un i ts :  SV 

.............................................................................. 

Uptake/exposure period: 1 .o 

Dose Carmi tment Year 
1 2 3 ... 

In te rna l  : 
Intake . 
Year: i 

2 

1 

In te rna l  
Annua l 
Dose 

External  
Annua I 
Dose 

Annual 
Dose 

O.OE+OO ... 
O.OE+OO O.OF+OO ... In terna l  

E f f e c t i v e  

Equivalent 

Clnulat  i ve 

Dose 

8.1E-03 + 1.2E-03 + 4.81:-04 + ... = 1.5E-02 Dose 

, I  I ,  I1 

8.1E-03 + 1.2E-03 + 4.81:-04 + ... = 1.5E-02 In te rna l  

9.4E-05 O.OE+OO O.OI'+OO .._ 9.4E-05 

, I  I ,  
C m l a t i v e  

8.1E-03 + 1.2E-03 + 4.W-04 + ... = 1.5E-02 Dose 

M a x i m  

Dose Occurred 
In Year 1 

8.1E-03 Annual 
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............................................................................. 
GENll Dose Ca lcu la t ion  Progrem 

(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF Liquids - INHALATION + SUBUERSION 

Executed an: 10/07/96 a t  09:52:37 Page C. 3 .............................................................................. 

Acute release 
Uptakelexposure period: 
Oose c m i t m e n t  period: 
Dose u n i t s :  

1.0 
50.0 

SV 

C m i t t e d  Dose Equivalent by Exposure Pathuay 

Pathuay Lung Stomach S Inl .  UL In t .  LL I n t .  Bone Su R Uerro Testes 

Inhale 1.OE-02 8.7E-03 9.1E.03 9.3E-03 1.OE-02 1.1E-01 3.lE-02 9.6E-03 
....................................................................... 
....................................................................... 
Total 1.OE-02 8.7E-03 9.1E.03 9.3E-03 1.OE-02 1.1E-01 3.1E-02 9.6E-03 

Pathuay Ovaries Uuscle Thyroid L iver  

Inhale 8.9E-03 7.9E-03 7.9E.03 1.OE-02 

Total 8.9E-03 7.9E-03 7.9E.03 1.OE-02 

........................................... 

........................................... 

External Dose by Exposure Pethuey 

Pathway 

PLUW 9.4E - 05 

Total 9.4E-05 

...................... 

...................... 

51 



WHC-SD-WM-CN-080, Rev 0 

G E N l l  Dose Calcu lat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AYF L iqu ids - INHALATION + SUBMERSION 

Executed on: 10/07/96 a t  09:52:37 Page C. 4 

Acute release 
Uptakelexposure period: 
Dose c m i t n e n t  period: 
Dose un i t s :  

Radionuclide 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
CM 244 
CM 242 
UP 238 
PU 238 
PU 241 
U 237 
AM 241 

PA 233 
PU 239 

Total 

.______________ 

w 237 

___________.... 

1 .o 
50.0 

SV 

C m i t t e d  Dose Equivalent by Radionuclide 

Lung 

3.E-10 
3.1E-06 
9.4E-05 
6.1E-04 
2.4E-06 
1.5E-13 
1 .8E-09 
8.8E-03 
2.4E-06 
O.OE+OO 
O.OE+OO 
5.8E-07 
2.8E-08 
O.OE+OO 
2.2E-04 
1.6E-05 
O.OE+OO 
2.41-04 

-. . . . . . S t w c h  

3.7E- 10 
2 AE-07 
2.6E-05 
2.8E-05 
6.4E - 07 
4.E-14 
1.8E-09 
8.6E-03 
2.OE-10 
O.OE+OO 
O.OE+OO 
5.1E-11 
1.4E-10 

. . - -. - - 

O.OE+OO 
4.2E-08 
1.9E-08 
O.OE+OO 
2.1E-08 

S I n l .  

3.7E.10 
6.3E.08 
2.8E.05 
6.9E.05 
1.OE.08 
4.OE.14 
2.1E.09 
9.OE.03 
3.4E.10 
O.OE+OO 
O.OE+OO 
8.3E.11 
1.6E-10 
O.OE4 00 
5.31-08 
2.31-08 
O.OE+OO 
3.4E-08 

- - - -. - - UL 1nt. 

3 .E-10 
8.4E-08 
6.3E-05 
3.3E-04 
3.1E-08 
4.OE-14 
1.9E-09 
8.9E - 03 
1.3E-09 
O.OE+OO 
O.OE+OO 
3.5E-10 
3.M-10 
O.OE+OO 
1.6E-07 
3.2E-08 
O.OE+OO 
1.4E-07 

- - -. . . . LL I n t .  

3.7E-IO 
7. OE- 08 
2.OE-04 
8.2E-04 
8.1E-08 
4.OE-14 
2.1E-09 
9.OE-03 
3.7E-09 
O.OE+OO 
O.OE+OO 
9.6E- 10 
6.1E-10 
O.OE+OO 
3.81-07 
5.1E-08 
O.OE+OO 
3.9E-07 

.._____ Bone .Su R MarPo Testes 

4.5E-10 
1.2E-07 
4.1E-02 
1.OE-06 
6.98-09 
5.5E-14 
1.6E-09 
8.OE-03 
1.4E-04 
O.OE+OO 
O.OE+OO 
6.1E-05 
1.6E-04 
O.OE+OO 
2.61-02 
3.9E-03 
O.OE+OO 
3.OE-02 

4.6E- 10 
1.4E-07 
1.8E-02 
1.OE-06 
6.9E-09 
6.OE-14 
1.8E-09 
8.3E-03 
1.1E-05 
O.OE+OO 
O.OE+OO 
4.9E-06 
1.3E-05 
O.OE+OO 
2.1E-03 
3.1E-04 
O.OE+OO 
2.4E - 03 

3.E-10 
1.5E-08 
2.4E-05 
3.4E-08 
5.E-09 
3.E-14 
1.9E-09 
8.8E - 03 
1.9E-06 
O.OE+OO 
O.OE+OO 
8.5E-07 
2.4E-06 
O.OE+OO 
3.7E-04 
2.8E-05 
O.OE+OO 
4.2E-04 

1.OE-02 8.7E-03 9.1E-03 9.3E-03 1.OE-02 1.1E-01 
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CENll Dose Colcu lat ion Program 
(Version 1.485 3-Oec-90) 

Case t i t l e :  AUF L iqu ids - INHALATION + SUBMERSION 

Executed on: 10/07/96 a t  09:52:37 Page C. 5 

Acute release 
Uptakelexposure period: 
Dose commitment period: 
Dose uni ts:  

1.0 
50.0 

S" 

C m i t t e d  Dose Equivalent by Radionuclide 

Radionui 1 i de 
..... 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
CH 244 
CH 242 
NP 238 
PU 238 
PU 241 
U 237 
AH 241 
NP 237 
PA 233 
PU 239 

..... 
Total  

3.7E-10 
4.2E-D8 
2 .4E-05 
3.3E-08 
5.7E-09 
4. OE - 14 
1.6E-09 
8.1E-03 
1.9E-06 
O.OE+OO 
O.OE+OO 
8.3E-07 
2.4E-06 
O.OE+OO 
3.6E-04 
2.8E-05 
O.OE+OO 
4.2E-04 

Muscle - - - - - - - 
3.8E- 10 
1.6E-07 
2 3E-05 
3.3E-08 
5.E-09 
9.5E-14 
1.6E-09 
7.9E -03 
1.3E-10 
O.OE+OO 
O.OE+OO 
3.2E-11 
1.5E-10 
O.OE+OO 
3.6E-08 
2.6E-08 
O.OE+OO 
1.3E-08 

Thyroid 

3.7E.10 
1.4E.07 
2.41.05 
3.3E-08 
1.5E-07 
6.8E-10 
1.6E.09 
7.91.03 
1.2E.10 
O.OE+OO 
O.OE+OO 
3.1E-11 
6.5E-11 
O.OE+OO 
2. OE- 08 
2. OE- 08 
O.OE+OO 
1.3E-08 

- - - -. - - L i ve r  

O.OE+OO 
3.OE-07 
O.OE+OO 
1.OE-06 
7.8E - 09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.8E-05 
O.OE+OO 
O.OE+OO 
1.1E-05 
2.5E-05 
O.OE+OO 
4.7E-03 
1.7E-04 
O.OE+OO 
5.3E- 03 

- - - - - - - 

8.9E-03 7.91-03 7.96-03 1.OE-02 
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GENII Oose Calcu lat ion Program 
(Version 1.485 3-Dec-90) 

Case t i t l e :  AUF L iqu ids - INHALATION + SUBMERSION 

Executed on: 10/07/96 a t  09:52:37 Page C. 6 .............................................................................. 

Acute release 
Uptakelexposure period: 1 .o 
Dose c m i t m n t  period: 50.0 
Dose un i t s :  SV 

I nha la t i on  Ingest ion In te rna l  Annual 
E f f e c t i v e  E f f e c t i v e  E f f e c t i v e  E f f e c t i v e  

Radio- Dose Dose External Dose Dose 
nuc l ide Equivalent Equivalent Dose Equivalent Equivalent 

C 14 
CO 60 
SR 90 
Y 90 
TC 99 
I 129 
CS 134 
CS 137 
CM 244 
CM 242 
NP 238 
PU 238 
PU 241 
U 237 
AM 241 
NP 237 
PA 233 
PU 239 

..------ .......... _ _ _ _ _ _ _ _ _ _  . _________  ____...... .__.._.... 
3.6E-10 
4.7E -07 
3.5E -03 
? 5F-Oh . 
3.4E-07 
2.OE-11 
1.7E-09 
8.OE-03 
8.OE-06 
O.OE+OO 
O.OE+OO 
3.4E-06 
8.4E -06 
O.OE+OO 
1.4E-03 
1.7E-04 
O.OE+OO 
1.6E-03 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0 . OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.9E-16 
3.68-09 
2.1E-09 
7.7E-08 
8.6E-13 
7.4E-16 
4.1E-11 
9.3E-05 
2.8E- 15 
O.OE+OO 
O.OE+OO 
8.2E- 16 
2.4E-19 
O.OE+OO 
2.2E-11 
2.4E-12 
O.OE+OO 
2.4E-13 

3.6E-10 
4.7E-07 
3.5E-03 
1.5E-04 
3.4E-07 
2.OE-11 
1.7E-09 
8.OE-03 
8.OE-06 
O.OE+OO 
O.OE+OO 
3.4E-06 
8.4E - 06 
O.OE+OO 
1.4E-03 
1.7E-04 
O.OE+OO 
1.6E-03 

~~~~~~~~ 

3.6E- 10 
4.8E - 07 
3.5E-03 
1.5E-04 
3.4E -07 
2.OE-11 
1.8E-09 
8.1E-03 
8. OE ~ 06 
O.OE+OO 
O.OE+OO 
3.4E - 06 
8.4E - 06 
O.OE+OO 
1.4E-03 
1.7E-04 
O.OE+OO 
1.6E-03 
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Attachment 2 GXQ Output F i l e  
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Current Input F i l e  Name: grnd.IN 

GYP Version 4 .0  
Deceniwr 19, 1994 

General Purpose Atmospheric Dispers ion Code 
Produced by Westinghouse Hanford C q n y  

Users Guide docunented i n  YHC-SD-GN-SW-30002 Rev. 1. 
Va l i da t i on  documented i n  WHC-SD-CN-SW~30003 Rev. 1. 
Code Custodian i s :  B r i t  E. Hey 

Yestinshouse Hanford C m n v  
P.O. Box 1970 
Richland, UA 99352 
(509) 376-2921 

Run Date = 10/02/96 
Run Time = 10:45:07.58 

INPUT ECHO: 
TYRS FSAR 80, 100, 1 2 h  X/Os 
c GXO Version 4.0 Input F i l e  
c mode 

1 
c 
c WDOE CHOICE: 
c mode = 1 then X/P based on Hsnford s j t e  spec i f i c  meteorology 
c mode = 2 then X/a based on atnmspheric s t a b i l i t y  c lass and u ind  speed 
c mode = 3 then X/O p l o t  f i l e  i s  created 

c LOGICAL CHOICES: 
c i f o x  inorm i cd f  ichk i s i t e  ipop 

T F F F F F  
c i f o x  = t then j o i n t  frequency used t o  ca rp l te  frequency t o  exceed X/O 
c 
c inorm = t then j o i n t  frequency data IS normalized (as in GENII) 
c = f then j o i n t  frequency data i s  un-normalized 
c i cd f  = t then cunulet ive d i s t r i k r t i o n  f i l e  created (CDF.WT) 
c = f then no cunulat ive d i s t r i b u t i o n  f i l e  created 
c ichk = t then X/O parameter p r i n t  op t i on  turned on 
c = f then no parameter p r i n t  
c i s i t e  = t then X/O based on j o i n t  frequency data f o r  a l l  16 sectors 
c = f then X/O based on j o i n t  frequency data of  i nd i v idua l  sectors 
c ipop = t then X/O i s  populat ion ueighted 
c 

c 

= f then j o i n t  frequency used t o  conpute annual average X/O 

= f then no populat ion ueight ing 
c 
c x/a AND WIND SPEED ADJUSTMENT MDOELS: 
c i p u f f  idep i s r c  i u i n d  

0 0 0 0  
c DIFFUSION COEFFICIENT ADJUSTMENT MMIILS: 
c iuake ipn i f l o u  i e n t r  

0 0 0 0  
c EFFECTIVE RELEASE HEIGHT ADJUSTMENT MMELS: 
c ( i r i s e  igrndl iuash ig rav  

0 0 0 0  
c i p u f f  = 1 then X/O ca lcu lated using pu f f  model 
c = 0 then X/O cs lcu lated using de fau l t  continuous plune model 
c idep = 1 then plune deplet ion nodel turned on (Chamberlain model) 
c i s r c  = 1 then X/O w l t i p l i e d  by scalar  
c = 2 then X/O adjusted by u ind  speed funct ion 
c i u ind  = 1 then u ind  speed corrected f o r  plune height  
c iuake = 1 then NRC RG 1.145 bu i l d ing  uake m d e l  turned on 
c = 2 then MACCS v i r t u a l  distance bu i l d ing  uake model turned on 
c i p n  = 1 then NRC RG 1.145 plune meander m d e l  turned on 
c = 2 then 5 th  Pouer Lay plune meander model turned on 
c = 3 then sector average model turned on 
c i f l o u  = 1 then sigmas adjusted f o r  volune f l o u  r a t e  
c i e n t r  = 1 then method of  Pasqui l l  used t o  account fo r  e n t r a i m n t  
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c i r i s e  = 1 then MACCS buoyant p l u m  r i s e  model turned on 
c 
c igrnd = 1 then M i l l s  buoyant plune r i s e  mod i f i ca t ion  f o r  ground e f f e c t s  
c  iuash = 1 then stack dounuash Rodel turned on 
c ig rav = 1 then g r a v i t a t i o n a l  s e t t l i n g  model turned on 
c = 0 unless spec i f ied  otheruise, 0 tu rns  model o f f  
C  
c PARAMETER INPUT:  

= 2 then l S C 2  m n t u n / b u o y a n c y  p l u m  r i s e  model turned on 

C  reference frequency 
c  release anemometer m i  x i  rig t o  
c height height height exceed 
c hs(m) ha(m) hm(m) CX(Y.) 
c p -  

0 . 0 0 0 0 0 E + 0 0  l . O 0 0 0 0 E * 0 1  1 . 0 0 0 0 0 E + 0 3  5 . 0 0 0 0 0 E - 0 1  
c 
c i n i t i a l  

c width 
c  Ub(m) 
c -  

c P ! W  

0 . 0 0 0 0 0 E + 0 0  
C  
c 
c ambient 
c  temperature 
c Tamb(C) 
C  

2.OOOOOE+Ol 

i n i t i a l  
P l u m  
height 
Hb(m) 

0 . 0 0 0 0 0 E + 0 0  

i n i t i a l  
Plune 
t-rature 
TO(C) 

2.2OOOOE+01 

g r a v i t a t i o n a l  
release deposit ion s e t t l i n g  
dura t ion  v e l o c i t y  v e l o c i t y  
t rdchr)  vd(uds) vg(n/s) 
-- - - 
0 . 0 0 0 0 0 E + 0 0  1 . 0 0 0 0 0 E - 0 3  1 . 0 0 0 0 0 E - 0 3  

i n i t i a l  convective 
P l W !  release heat release 
f l o v  r a t e  dianeter rate(1) 
YO(nWs) d(m) qh(u) 

1 . 0 0 0 0 0 E + 0 0  l.OOOOOE+OO O.OOOOOE+OO 
~- 

c 
c ( 1 )  I f  zero then buoyant f l u x  based on plune/anbient temperature dif ference. 

c X/Q Uind 
c sca l ing Speed 
c factor  Exponent 
c C ( ? )  a(?) 
= - -  

1 . 0 0 0 0 0 E + 0 0  7 . 8 0 0 0 0 E - 0 1  

c 

c 
c RECEPTOR DEPENDENT DATA (no l i n e  l i m i t )  
c FOR WOOE make RECEPTOR DEPENDENT DATA 
c 1 ( s i t e  s p e c i f i c )  sector distance receptor-height 
c 2 (by class & wind speed) class uindspeed distance o f f s e t  receptor-height 
c 3 (create p l o t  f i l e )  class uindspeed xmx i m x  ymax jmx xqmin pouer 

c RECEPTOR PARAMETER OESCRIPTION 
c sector = 0, 1 ,  2... ( a l l ,  S, SSU, etc.) 
c  distance = receptor distance (m) 
c receptor height = height of receptor ( m )  
c c lass  = 1 ,  2, 3, 6 ,  5,  6, 7 (P-G s t a b i l i t y  c l a s s  A, E, C, 0,  E ,  F ,  G) 
c uindspeed = anenameter u ind  speed (mi's) 
c o f f s e t  = o f f s e t  f r m  plune center l ine  (inn) 
c xmax = m a x i m  distance t o  p l o t  or ca lcu la te  t o  (m) 
c imax = distance i n t e r v a l s  
c p a x  = m a x i m  o f f s e t  t o  p l o t  (m) 
c jrnax = o f f s e t  i n t e r v a l s  
c xqnin = m i n i m  scaled XfQ t o  ca lcu la te  
c pouer = exponent i n  pouer func t ion  step s i z e  

MOOE: 
S i t e  s p e c i f i c  X/Q calculated. 

LOGICAL CHOICES: 
Joint  frequency used t o  ca lcu la te  X f Q  t r s e d  on frequency of exceedance. 
No normalization of j o i n t  frequency. 
X f Q  ca lcu la ted  f o r  s i n g l e  sector. 

MOOELS SELECTED: 
Default Gaussian p l u m  model selected. 

UARNING/ERROR MESSAGES: 

c 



JOINT FREQUENCY DATA: 
200 AREA (HHS) . 10 M - PasquiLL A 
Created 8/26/92 KR 

WHC-SD-WM-CN-080, Rev 0 

G (1983 - 1991 Average) 

TURS FSAR 80. 100, 120111 X/Qs 

TOTAL AVERAGE 
POPULATIW INDIVIDUAL 

RECEPT SECT. SCALED SCALED ATM. YIND 
DISTANCE HEIGHT FREQ. x/a X I 0  STAB. SPEED 

SECTOR (in) (in) ( X )  POPULATION (slm3) (slnC1) CLASS (m/s) 
___________________ 
E 80 0 14.05 1 4.99E-02 4.99E-02 F 0.89 
E 90 0 14.05 1 4.081-02 4.081-02 F 0.89 
E 100 0 14.05 1 3.41E-02 3.41E-02 F 0.89 
E 110 0 14.05 1 2.88E-02 Z.88E-02 F 0.89 
E 120 0 14.05 1 2.48E-02 2.48E-02 F 0.89 
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A t t a c h m e n t  3 MICROSHIELD O u t p u t  F i l e  
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Page : 
F i l e  : 
Run date: 
Run time: 

WHC-SD-WM-CN-080, Rev 0 

(WESTINGHOUSE HANFORD CO. - #090) 
1 F i l e  Ref: 
GRNDDEP3.MSH Date: I I 
October 15, 1996 By : 
4:57 p.m. Checked: 

CASE: ground depos i t ion  40 x 11.58 m vd=O.Ol m/s 

GEOMETRY 11: Rectangular s o l i d  source - s lab  sh ie lds  

Distance t o  de tec tor  ......................... X 100.1 
Source w id th  ................................. W 4000. 
Source l eng th  ................................ L 1160. 
Rectangular s o l i d ,  th ickness toward dose pt . .  T1 0.1 
Thickness o f  second s h i e l d  ................... T2 100. 

Source Volume: 464000 cubic  centimeters 

MATERIAL DENSITIES (g/cc): 

Ma te r ia l  Source Sh ie ld  2 _ _ _ _ _ _  ,_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
A i r  .001220 
A1 umi num 
Carbon 
Concrete 1.40 
Hydrogen 
I r o n  
Lead 
L'ithium 
Nickel  
T in  
T i  t a n i  urn 
Tungsten 
Urania 
Uranium 
Water 
Z i  r con i  um 
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F i l e :  GRNDDEP3.MSH 
CASE: ground depos i t ion  40 x 11.58 m vd=O.Ol m/s 

BUILDUP FACTOR: based on TAYLOR method. 
Using the  c h a r a c t e r i s t i c s  o f  t he  mater ia ls  i n  s h i e l d  1. 

INTEGRATION PARAMETERS: 

Number of  l a t e r a l  angle segments (Ntheta). . . . . 
Number o f  azimuthal angle segments (Npsi).  . . . . 11 
Number o f  r a d i a l  segments (Nradius) ........... 11 

11 

Group 
# 

_-_-_ 
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

SOURCli NUCLIDES: 

Cur ies Nuc l ide  Curies 

1.6027et00 Co-60 7.1081e-03 
9.8108e-02 Eu-155 8.4595~-05 

_ _ _ _ _ _ _ _ _ _  - - - - - .. - _ _  - - - - - - _ - 

RESULTS: 

Nucl ide Cur ies 

Cs-137 1.6946et00 
_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ -  

Energy A c t i v i t y  
(MeV) (photons/sec) 

1.3049 1.717et09 
1.0401 1.312et09 

.7790 1.445et09 

.6638 5.365e+10 

.4766 7.860et06 

.4453 1.830et07 

.3984 7 . 6 0 2 ~ 0 6  

.2422 2.397et08 

.1953 8 . 2 4 6 ~ 0 6  

.1172 1.469et09 

- - - - - - - - - - - - - - - _ ._ - 
Dose p o i n t  f l u x  
MeV/(sq cm)/sec 

5 . 3 3 3 ~ 0 2  
3.270et02 
2 . 7 2 6 ~ 0 2  
8.745et03 
9.460e-01 
2.061et00 
7.680e-01 
1.488et01 
4.147e-01 
4.489et01 

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  

TOTALS: 5.988et10 9.942et03 

9.676e-01 
6.260e-01 
5.510e-01 
1.814et01 
1.930e-03 
4.215e-03 
1.576e-03 
2.890e-02 
7.601e-04 
7.085e-02 

2.039et01 
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Attachment 4 Peer Review and HEDOP C h e c k l i s t s  
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PEER REVIEW CHECKLIST 

Document Reviewed: Comparison of Radiological Dose Pathways for Tank Farm 
Accidents, WHC-SD-WM-CN-80 

Author: J .  C. Van Keuren 
Date: October 1996 

Scope of Review: Entire Document 

Yes No NA 
[ I [ l M  

[ 1 [ 1 y s  

Previous reviews complete and cover analysis, up to scope of this 
review, with no gaps. 
Problem completely defined. 
Accident scenarios developed in a clear and logical manner. 
Necessary assumptions explicitly stated and supported. 
Computer codes and data files documented. 
Data used in calculations explicitly stated in document. 
Data checked for consistency with original source information as 
applicable. 
Mathematical derivations checked including dimensional consistency of 
results. 
Models appropriate and used within range of validity or use outside 
range of established validity justified. 
Hand calculations checked for errors. 
treated exactly the same as hand calculations. 
Software input correct and consistent with document reviewed. 
Software output consistent with input and with results reported in 
document reviewed. 
Limits/criteria/guidelines applied to analysis results are appropriate 
and referenced. Limits/criteria/guidelines checked against references. 
Safety margins consistent with good engineering practices. 
Conclusions consistent with analytical results and applicable limits. 
Results and conclusions address all points required in the problem 
statement. 
Format consistent with appropriate NRC Regulatory Guide or other 
standards 
Review calculations, comments, and/or notes are attached. 

Spreadsheet results should be 

Document appro%. , / 
F 

D.A. f i ( w e s  I 4?/b 
Reviewer (Printed Name anHignature) Datk 
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HEDOP REVIEW CHECKLIST 

Document Reviewed: Comparison o f  R a d i o l o g i c a l  Dose Pathways f o r  Tank Farm 
Accidents,  WHC-SD-WM-CN-80 

Author:  J .  C. Van Keuren 
Date: October 1996 

Scope o f  Review: E n t i r e  Document 

YES NO* N/A  

1. A d e t a i l e d  t e c h n i c a l  rev iew and approval  o f  t h e  environmental  
t r a n s p o r t  and dose c a l c u l a t i o n  p o r t i o n  o f  t h e  a n a l y s i s  has 
been performed and documented. 

2. D e t a i l e d  t e c h n i c a l  rev iew(s)  and approva l (s )  o f  scenar io  and 
r e l e a s e  de terminat ions  have been performed and documented. 

3 .  HEDOP-approved code(s) were used. 
4. Receptor l o c a t i o n s  were s e l e c t e d  accord ing  t o  HEDOP 

recommendations. 
5. A l l  a p p l i c a b l e  environmental  pathways and code o p t i o n s  were 

i n c l u d e d  and are  a p p r o p r i a t e  f o r  t h e  c a l c u l a t i o n s .  
6. Hanford s i t e  da ta  were used. 
7. Model adjustments e x t e r n a l  t o  t h e  computer program were 

j u s t i f i e d  and performed c o r r e c t l y .  

9. Support ing notes,  c a l c u l a t i o n s ,  comments, comment r e s o l u t i o n s ,  
o r  o t h e r  i n f o r m a t i o n  i s  at tached. (Use t h e  "Page 1 o f  X "  page 
numbering format and s i g n  and d a t e  each added page.) 

Dose Overview Panel. 

8.  The a n a l y s i s  i s  c o n s i s t e n t  w i t h  HEDOP recommendations. 

10. Approval i s  g ran ted  on b e h a l f  o f  t h e  Hanford Environmental 

* A l l  "NO" resDonses must tie exDlained and use o f  nonstandard methods i u s t i f i e d .  

COMMENTS (add a d d i t i o n a l  s igned and da ted  pages i f  necessary):  
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