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The NRC claims a de minimus s t a n d a r d  is needed " t o  a v o i d  

e x t e n d i n g  r e g u l a t o r y  a c t i o n s  beyond what is needed t o  a d e q u a t e l y  

p r o t e c t  p u b l i c  h e a l t h "  (FR - 51,  p. 1 1 1 3 ) .  "It would c o n s t i t u t e  a  

l e v e l  of  r i s k  s o  low t h a t  no r e s o u r c e s  cou ld  be j u s t i f i e d  t o  

c o n t r o l  it [ t h e  l e v e l  o f  r i s k ,  o r  dose  r a t e  a s  a s u r r o g a t e ]  o r  t o  

be f u r t h e r  concerned  wi th  it1' ( I b i d . )  . The NRC p r o c e e d s  th rough  

a d e r i v a t i o n  which p u r p o r t s  t o  s u p p o r t  a dose  o f  one m r e m  p e r  

y e a r  t o  i n d v i d u a l s  as  a n  a p p r o p r i a t e  de  minimus l e v e l  (FR X I  pp. 

1113-1114, 1133) . W e  w i l l  d e m o n s t r a t e  t h a t  t h i s  l e v e l  r e s u l t s  

from a  f lawed d e r i v a t i o n ,  is s u b j e c t  t o  widespread  a b u s e ,  is  

i n c o n s i s t e n t  w i th  a c c e p t e d  r i sk -bene  f i t  a n a l y t i c  p r o c e d u r e s ,  and 

is a n  u n j u s t  s t a n d a r d .  

NRC's Flawed D e r i v a t i o n .  L e t  u s  a c c e p t  f o r  a  moment the NRC's  

p remise  t h a t  a n  i n c r e m e n t a l l y  added l i f e t i m e  r i s k  o f  d y i n g  of one 

chance  i n  a m i l l i o n  is i n s i g n i f i c a n t .  The NRC assumes a c a n c e r  

f a t a l i t y  r i s k  c o e f f i c i e n t  o f  1 . 6  x  lod4 c a n c e r  d e a t h s / r e m  and 

d e r i v e s  a  de minimus l e v e l  o f  0 . 1  mrem/yr (FR 51, p. 1 1 1 3 ) .  B u t  

when you t u r n  t h e  page t h e  NRC p r o p o s e s  1 mrem/yr as  t h e  de  

minimus l e v e l  ( F R  - 51,  p. 1 1 1 5 ) .  With a b s o l u t e l y  no 

j u s t i f i c a t i o n ,  t h e  Commission s i m p l y  r a i s e d  t h e  l e v e l  by a f a c t o r  

o f  1 0 .  

There are t h r e e  o t h e r  f l a w s  i n  t h e  NRC1s d e r i v a t i o n .  F i r s t ,  

t h e  r i s k s  of g e n e t i c  damage from r a d i a t i o n  have been i g n o r e d .  

[ E x p l a i n ]  Second, many would a r g u e  t h a t  c a n c e r  i n c i d e n c e  r a t h e r  



t h a n  c a n c e r  d e a t h  s h o u l d  be t h e  b a s i s  f o r  t h e  c a n c e r  r i s k  

c o e f f i c i e n t .  T h i s  would i n c r e a s e  t h e  de minimus l e v e l  by a n  

a d d i t i o n a l  f a c t o r  o f  2 .  T h i r d ,  many e x p e r t s  would a r g u e  t h a t  t h e  

Commission 's  c a n c e r  r i s k  c o e f f i c i e n t  is no l o n g e r  v a l i d  i n  l i g h t  

o f  r e c e n t  r e v i s i o n s  i n  t h e  estimates of  c a n c e r  r i s k  t o  t h e  

Japanese  exposed  a t  Hiroshima and Nagasaki .  C o r r e c t i n g  the  

e r r o r s  i n  p r e v i o u s  dose  c a l c u l a t i o n s  and i n c r e a s e s  i n  t h e  s o l i d  

tumor i n c i d e n c e  among the  s u r v i v o r s  f o r c e s  t h e  c a n c e r  i n c i d e n c e  

r i s k  c o e f f i c i e n t  up  above 1 0 " ~  c a n c e r s  per rem, r o u g h l y  a f a c t o r  

of  10 higher t h a n  t h a t  assumed by t h e  NRC. 

Taking a l l  o f  t h e s e  f a c t o r s  i n t o  a c c o u n t  would l e a d  t o  a d e  

minimus l e v e l  o f  0 .01 mrem/year, a  f a c t o r  100 times s m a l l e r  t h a n  

t h a t  proposed  by t h e  NRC. 

P o t e n t i a l  f o r  Widespread Abuse. W e  don '  t have t o  s p e c u l a t e  

whether  t h e  de minimus c o n c e p t  w i l l  be abused  by t h e  n u c l e a r  

i n d u s t r y .  Abuse is a l r e a d y  o c c u r r i n g .  The G e n e r a l  E lec t r ic  

Company and t h e  NUS C o r p o r a t i o n  have p r e p a r e d  a r e p o r t  f o r  t h e  

Department  o f  Energy  a " F i n a l  S a f e t y  A n a l y s i s  R e p o r t  f o r  t h e  

G a l i l e o  Miss ion  and t h e  U l y s s e s  Miss ion"  (GESP 7 2 0 1  and NUS 4 7 8 4 ,  

17 December 1985) which a n a l y z e s  t h e  r i s k s  a s s o c i a t e d  w i t h  a 

s p a c e c r a f t  a c c i d e n t  d u r i n g  t h e  l a u n c h  o f  Pu-238 t h e  rmoe l e c t r  ic 

g e n e r a t o r s .  The N R C ' s  p roposed  de minimus r u l e  is a p p l i e d  i n  t h e  

a n a l y s i s .  



Recognizing that  the NRC has already jacked the de minimus 

level  up by a factor of 100 before the standards were proposed 

(see discussion above), it is  useful to  analyze how they are 

further manipulated by the user. F i r s t ,  since Pu-238 has a long 

ha l f - l i f e ,  GE/NUS claims that a de minimus ra te  of 1 mrem/yr 

t ranslates  into a 50 year lifetime dose commitment of 50 mrem. 

Bingo - the  de minimus level is now a factor of 50 higher. 1 

The GE/MUS analyzes radiation r i sks  from a spacecraft 

accident i n  terms of "effective whole body committed dose 

equivalent" a s  defined in IRCP-30. Since plutonium is  a bone 

seeker (when soluble) ,  or is deposited largely in the lung (when 

insoluble),  a 50 mrem effect ive whole body committed dose 

equivalent de minimus level t ranslates  into 1700 mrem to  the bone 

surface or 400 rmem to  the lung12 If a 70 year dose commitment 

is assumed, the de minimus level for bone surface exposure by 

plutonium becomes a whopping 2.3 rems - maximus de minimus! 

NRC's Improper Use of Benefit-Cost Methodology 

What i s  the flaw i n  NRC's approach? First, in applying 

bene f i t-cost methodology one compares marginal costs with the 

- In passing, it is  perhaps worth noting tha t  GE/NUS use a 50 
year dose commitment rather than 70 years ( t he  average l ifetime 
assumed in the de miniumus derivation a t  FR 51, p .  1113 ) . The 
dose commitment a t  50 years is only one-half that  a t  70 years. 

- The weighting factors recommended by ICRP are 0 .03 for bone 
surface and 0.12 for the lung (see ICRP 30, p. 6 ) .  These same 
weighting factors have been adopted by the NRC (FR51, - p.  1096). 



marginal benefits  of the same action. You do not, as NRC would 

have us do, weigh the cost against some extraneous cos t ,  e .g . , 
natural background radiation. The NRC has been the leader among 

Federal agencies i n  the abuse of benefit-cost methodology -- 
applying it to low probability high consequence reactor accidents 

well beyond the bounds of credible data. I t  is interesting how 

quickly the NRC abandons the methodology when i ts  application t o  

low-dose high consequence scenarios demonstrates unacceptable 

r i sk s .  

Suppose the United States and the Soviet Union had been 

somewhat more prudent i n  their  e f fo r t s  to  t e s t  nuclear weapons i n  

the atmosphere so tha t  the dose t o  individuals in the Northern 

and Southern hemisphere d i d  not exceed 1 mrem/ 

year. Under NRC's proposed rule t h i s  ends the discussion. But 

some 4 b i l l i on  people would be exposed a t  th is  level year a f t e r  

year. the ef fec t  

( 0  .001 rem) (4  x 10' persons) ( 2  x l o 3  cancers induced) 

person rem 

= 8000 deaths 

year 

Most would argue tha t  these l ives  are worth saving. The benefit 

of saving thousands of l i v e s  a year outweighs the marginal cost  

of shift ing to underground test ing.  

As a second example, suppose you are a t e r r o r i s t .  Can you 

k i l l  innocent c iv i l ians  in a way that  is acceptable t o  the NRC? 

The answer i s  y e s .  All you have to  do is  choose a method for 

randomly k i l l ing  not more than one individual for each one 



m i l l i o n  p o t e n t i a l  v i c t i m s .  A s i n g l e  gun s h o t  on a crowded 

Manhattan s t r e e t  w i t h  your eyes c lo sed  should  do it. Not o n l y  

a r e  the r i s k s  to  t h e  New Yorkers a c c e p t a b l e  b y  NRC s t a n d a r d s ,  the 

j u s t i f i c a t i o n ,  or lack  t h e r e o f ,  f o r  t h e  murder is no t  worthy o f  

a n a l y s i s .  

NRC 's Unjust  Standard 

What i s  wrong w i t h  NRC's t heo ry  of j u s t i c e ?  It t o t a l l y  

i gno re s  i n e q u i t i e s  i n  t h e  d i s t r i b u t i o n  o f  b e n e f i t s  and c o s t s  o f  a 

proposed a c t i o n .  Even b e n e f i t - c o s t  methodology is i n a p p r o p r i a t e  

where the b e n e f i t s  and the c o s t s  a r e  not  sha red  by t h e  same 

i n d i v i d u a l s .  Random v i o l e n c e  by  the nuc l ea r  i n d u s t r y  cannot  be 

made a c c e p t a b l e  by sp read ing  t h e  r i s k s  among a l a r g e r  popu la t i on  

by ,  fo r  example, d i l u t i n g  r a d i o a c t i v i t y  i n  the g l o b a l  commons o r  

p e r m i t t i n g  it to  ooze i n t o  t h e  environment over  s e v e r a l  

g e n e r a t i o n s .  I f  the NRC chooses  t o  permi t  t h i s  it i s  c e r t a i n l y  

worthy o f  a n a l y s i s ,  pe rhaps  even removal from o f f i c e .  

F i n a l l y ,  t h e  GE/NUS r e p o r t  c a l c u l a t e s  on ly  t h e  dose  which 

would r e s u l t  from con t  inu ing exposure t o  m a  ter i a l s  i n  t h e  

environment over a p e r i o d  o f  one y e a r  even though dose  

commitments would c o n t i n u e  to be accumulated due to exposure i n  

subsequent y e a r s .  Under some a c c i d e n t  s c e n a r i o s ,  f o r  example, 

where the a c t i v i t y  is r e l e a s e d  a t  h i g h  a l t i t u d e s ,  the e f f e c t i v e  

pe r iod  of exposure  could be a decade o r  more. Thus, app ly ing  the 



de minimus level to  only the dose commitment from the f i r s t  year 

exposure has the ef fec t  of increasing the de minimus level,  i n  

some cases by as much as a factor of 10 or more. 

The inquisit ive reader w i l l  want to  multiply all of these 

factors  together, inlucing the factor of 100 introduced by the 

NRC prior to  proposing the de minimus level. I hes i t a te  to  do so 

recognizing tha t  Just ice Department attorneys and Kansas judges 

are  incapable of believing anyone a s  honorable as the NRC, GE and 

NUS could foster a ser ies  of manipulations t o  produce s u c h  

divergent consequences. 

See Johnson v. United States,  597 F. Supp. 374 (D. Kan. 
1984). 


	
	
	
	
	
	
	
	


