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S t e w a r t  N o r r i s  
187 H e a t h e r  D r i v e  
A t h e r t o n ,  C a l i f o r n i a  

Dear H r .  N o r r i s ,  

94025  

S o r r y  f o r  t h e  d e l a y  in 
g e t t i n g  t h i s  l e t te r  o f f  
t o  you .  We had  a l i t t l e  
t r o u b l e  t r a c k i n g  down 
t h e  a r t i c l e  t h a t  w e  
r e f e r r e d  t o .  

Thanks f o r  y o u r  p a t i e n c e .  

P u b l i c  I n f o r n a t i o n  o f f i c e  

I a p o l o g i z e  f o r  t h e  d e l a y  i n  a n s w e r i n g  y o u r  l e t t e r  of J u l y  28. Over t h e  
y e a r s ,  t h e  S i e r r a  C l u b  h a s  t a k e n  p o l i c y  s t a n d s  w i t h  r e g a r d  t o  a number o f  
n u c l e a r  e n e r g y  i s s u e s ,  i n c l u d i n g  commer ica l  f i s s i o n  r e a c t o r s ,  w a s t e  d i s p o s a l ,  
u ran ium m i n i n g  and decommiss ion ing  of  n u c l e a r  p l a n t s .  I n  November 1985,  t h e  
Board of  D i r e c t o r s  a d o p t e d  p o l i c y  on  t h e  s u b j e c t  of f u s i o n  r e a c t o r s .  T h e i r  
r e s o l u t i o n  r e a d s :  

The d a n g e r s  posed  by t h e  p r o b a b l e  r e l e a s e s  of t r i t i u m  used  by f u s i o n  
p l a n t s ,  t h e  p rob lems  w i t h  decommiss ion ing  t h e s e  p l a n t s ,  and t h e  h i g h  
c o s t s  l e a d  t h e  S i e r r a  Club  t o  b e l i e v e  t h a t  t h e  deve lopmen t  of f u s i o n  
r e a c t o r s  t o  g e n e r a t e  e l e c t r i c i t y  s h o u l d  n o t  be pu r sued  a t  t h i s  t ime. iie 
a r e  n o t  opposed  t o  s a f e  and p r o p e r  r e s e a r c h  a s  Long a s  I t  i s  no t  a t  t h e  
e x p e n s e  of more b e n i g n  " s o f t  e n e r g y  p a t h "  t e c h n o l o g y .  

T h i s  S i e r r a  Club  p o l i c y  was d e v e l o p e d  by t h e  Club ' s  N a t i o n a l  Energy  Commi t t ee ,  
one  of o u r  many i s s u e  c o m m i t t e e s  composed of i n t e r e s t e d ,  knowledgeab le  members 
f rom a r o u n d  t h e  c o u n t r y .  P o l i c i e s  are  a d o p t e d  o n l y  a f t e r  c a r e f u l  c o n s i d e r a -  
t i o n  by many v o l u n t e e r  l e a d e r s  w i t h i n  t h e  o r g a n i z a t i o n .  I am e n c l o s i n g  f o r  
y o u r  i n t e r e s t  t h e  background s h e e t  t h a t  t h e  commi t t ee  p r e s e n t e d  t o  t h e  Board 
tha t  d e t a i l s  t h e  r a t i o n a l e  f o r  t h e  p o l i c y .  

I am a l s o  e n c l o s i n g  a copy of my remarks  t o  t h e  Commonwealth C lub  t h a t  you 
re fer  to .  Whi l e  i t  d o e s n ' t  i n c l u d e  a t r a n s c r i p t  o f  t h e  q u e s t i o n  and answer  
p e r i o d ,  i t  s h o u l d  g i v e  a g e n e r a l  i d e a  of t h e  Club's v i ews  on e n e r g y .  I a l s o  
i n c l u d e  a r e c e n t  a r t i c l e  f rom t h e  S a n  F r a n c i s c o  Examiner  on  t h e  s u b j e c t .  

I a p p r e c i a t e  y o u r  t a k i n g  t h e  t ime t o  e x p r e s s  y o u r  t h o u g h t s  on  t h i s  c o u n t r y ' s  
e n e r g y  s i t u a t i o n .  I w i l l  f o r w a r d  a CQPY of  y o u r  l q t t e r  TO tile c h a i r  of t h e  
N a t i o n a l  Ene rgy  Commit tee  so  t h a t  y o u r  c o n c e r n s .  

E x e c u t i v e  Direct0 'L> 
e n c .  
MLF/vw 
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POLICY STATEME!.IT ON FUSION REACTORS 

The dangers posed by the probable releases of tritium used 
by fusion plants, the problems with decoainissioning these olants, 
and the high construction costs lead the Sierra Club to beiieve 
that the development of fusion reactors to generate electricit 

in my letter t o  you) 
should not be pursued. (note: this statement was amended to t h a t  whic x appears 

B AC KG ROU ND 

Princeton, IIIT and Livermore Laboratories, as well as other 
research institutions, have active fusion reactor prograns. The 
fusion program, like the breeder program, is aimed at providing 
an essentially unlimited supply of energy, based on the 0.0168. 
occurrence of deuterium, hydrogen-2, in natural hydrogen. The 
addition of a neutron to deuterium in a "heavy water" reactor 
results in tritium. Such a potential abundance of fuel makes 
possible the building of an unlimited number of fusion reactors 
and the correspondingly increased problems of tritium release and 
waste from reactor decommissioning. 

I To date fusion has only been achieved in bombs. 
. chamber is one means being researched for attaining fusion. 
Temperatures reached in plasma reactors are f a r  below that 
needed to cause fusion. Even soI the internal surface of the 
plasma chamber develops a layer of contamination which interferes 
with reattaining plasma conditions. There is also a laser 
energized reactor concept. In any event it appears that 
controlled fusion, if -it is achieved, will require very large 
equipment and maintenance costs and be of uncertain reliability. 

1. Tritium, hydrogen-3, is a fuel component in the most 
active fusion research. It is radioactive and has a half- 
life of 12 years. The EPA, in estimating the consequences 
of tritium released to the atmosphere from just the fission 
reactor program, projected hundreds of additional deaths 
annually by the year 2000. 

2. It is likely that tritium fusion research receives 
stronger support than alternative fusion processes because 
it has military utility. 

3. Large releases have occurred in the production of 
tritium for weapons. The increased manufacture of 
tritium would, in all likelihood, result in increased 
releases. 

The plasma 

4. Trans2ortation of tritiun for fusion reactors v o u l d  
increase risk of acciGenta1 releases. 

5. Tritium releases from fusion plants are highly p r o b a b l e .  
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6. A fusion reactor will, like a fission reactor, become 
highly radioactive from neutron activation. Fusion 
reactors wiil present decommissioning problems similar to 
those of'fusion reactors. 

7. Sustained fusion has not been realized. If electrical 
generation by controlled fusion is to be realized it will 
require a great expenditure in human and material resources 
which would be better employed in the search for benign 
solutions to energy problems. 

I\RGUMENTS FOR THE POLICY 

1. This policy affirms the Sierra Club's commitment to 
changing the direction of national eriergy policy toward further 
development of conservation and environmentally benign energy 
sources. This is the Club's first policy statement on fusion. 

the hazards of a means of electricity generation which has been 
represented to the public as virtually nonpolluting but which, in 
fact, because it is not limited by fuel availability, has the 
potential for releasing more radioactivity and resulting in more 
long-lived radioactive wastes than the present generation of 
fission reactors. Tritium, in the course of production, 
transport, storage, and utilization operations, will enter the 
atmosphere, become distributed and incorpoprated in plants, 
animals and people. 
by a person would be fatal. A body level of one part per billion 
would result in fatality in less than a year. 

2. The policy statement contributes to public awareness of 

, 

It is estimatedthatthe ingestion of 6 ng 

3. In developing a comprehensive policy regarding nuclear 
generation, the Club should speak to fusion as well as fission. 

JiRGUNENTS AGAIllST THE POLICY 

1. Fusion is not a presently available energy source and 

2. There are so many urgent issues that the Club should not 

3. The production, transport and containment of tritium 

may never become one. 

concern itself with fusion. 

should not be questioned because it is in the interest of 
national security to continue to build hydrogen bombs. 

GLOSSARY 

Fusion. Certain atomic nuclei combine at very high temperatures 
resulting in a new nucleus, a neutron and ii large energy release. 

Tritium. Radioactive hydrogen with triple the normal mass. 
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