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IEER'S GOALS 
AND THE 

r DEMOCRATlZATION 
OF SCIENCE 

Arjun Makhijani 

The aim of the Institute for 
Energy and Environmental 
Research is to bring scientific 
excellence to public policy issues 
in order to promote the 
democratization of science and a 
safer, healthier environment. 

When scientists write for each 
other, they dosolargely in "peer- 
reviewed" journals. When the 

--  process works well (it doesn't 
always) it means that anumber of 
qualified people havelooked over 
the research andcommented on it 
before publication. The authors 
of the work have taken every 
comment into account in their 
revision, or if they have rejected a 
comment, they have provided a 
reason for it. Aneditor of ajournal 
decides whether the revision has 
adequately taken the comments 
into account. The process fails 
when the common assumptions 
that scientists use are faulty, and 
that does happen. But it also helps 
expose faulty assumptions when 
enough evidence accumulates. 

Unfortunately, the very term 
"peer review" means that people 
who are affected by those 

-. decisions are not only left out of 

#J the review, they are generally not 
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Options for 
Plutonium from 

Dismantled 
Nuclear Weapons 

A rjun Makhijani 

There are about 100 tons of 
nuclear weapons grade plutonium 
in the U.S. nuclear weapons 
stockpile and a roughly similar 
amount in the Soviet stockpile. 
The vast majority of this 
plutonium is in the nuclear 
weaponsthemselves.The problem 
of what to do with the plutonium 
when large numbers of weapons 
are dismantled is looming as a 
large strategic, security, and 
environmental issue. 

The first major question is a 
conceptual one: Is the plutonium 
to be treated as a resource or a 
waste? If it is a resource, should it 

be kept for further nuclear 
weapons production or should it 

The jirst 
major question: 
Is the plutonium 

- 

to be treated 
as a resource 
or a waste? 

be used for the production of 
nuclear energy? We should note 
that in some countries, notably 
France, the U.K., the Soviet 
Union, Japan, Germany, and the 
U.S., there areconsiderable stocks 
of non-weapons grade plutonium 
stockpiled for use in nuclear 
reactors -- at least, that is the 
official position. This plutonium, 

See "Plutonium" - p. 2 
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even a part of the audience, since 
scientists write for each other in 
very narrow disciplines. There 
areliterally thousandsof scientific 
journals which arepublished. The 
language is so esoteric that it is 
often very difficult for people 
from other scientific disciplines 
to understand it, let alone non- 
scientists. And the relevance for 
public policy isgenerally unstated 
or is part of those common 
assumptions which rarely come 
up for public scrutiny. 

IEER's aim is to provide 
people with literature which has a 
quality equal lo that in scientific 
journals, but which doesn't 
require you to go back to college 
to get a degree in science to 
understand it. Our audience is 
that of the determined activist 
concerned about their world, the 
concerned policy-makers, the 
knowledgeable journalist. 

We also chooseour subjects so 
that they are relevant to 

environmental protection and 
other aspects of human well- 
being. The goal is to put literature 
in your hands you can use 
confidently. We rely mainly on 
primary scientific literature and 
official documents. We have our 
materialsreviewed.This includes 
review by people who may not 
agree with the policy conclusions 
or recommendations. We take 
each review comment seriously. 
As a result our work has held up 
well to intense scrutiny by DOE 
and its contractors, as well as 
others who have reason to dislike 
our conclusions. 

Our project to provide 
technical support to grassroots 
activists is the result of a great 
many yearsof work with activists 
in the U.S. and other countries. 
We have a competent staff that 
cares about people and we are all 
glad of the confidence the 
grassroots activists continue to 
place in us. Let us hear from you. 
There will be a letters column in 
subsequentnewsletters. Send your 
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while not "weapons grade", can 
still be used to make nuclear 
weapons, though it takes more of 
it per weapon. 

Short-term Considerations 
In the United States, the 

conceptual issue is actually rather 
academic in the short-term. The 
U.S. doesnot possessthe facilities 
for any large scale conversion of 
plutonium to forms suitable for 
use in nuclear reactors. There are 
also no substantial facilities to 
convert the plutonium in weapons 
into a waste form by mixing it 
with molten glass or ceramics for 
long-term disposal. Nor have we 
studied the environmental 
consequences of doing so. 

Thus, in the short-term (the 
next few years), there are 
essentially two optionswhich have 
somewhat different 
environmental and military 
implications. First, the plutonium 
can be left in its present form, as 
plutonium metal. Where this 
plutonium is stored is more a 
military security than an 
environmental question, since 
there are different risks of theft at 
different facilities. Today, this 
problem is much more serious in 

See "Plutonium" - p. 3 
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La/ the former Soviet Union than in 
the U.S., due to thecollapse of the 
Soviet economy and the 
disintegration of the Soviet Union. 

The other option is to convert 
r plutonium metalinto oxide form. 

I 
We have not studied the issue of 

Converting 
plutonium metal 
back to an oxide 

form reduces some of 
the risks of 

accidental dispersal 

converting metal back into oxide 
in any detail. This could 
conceivably be done at existing 
facilities (such as PUREX and 
PFP at Hanford, or similar 
facilities at Savannah River Site). 
This poses safety and 
environmental risks, since these 
are aging plants with many 
unresolved safety issues. 
However, converting plutonium 
to an oxide form does reduce some 
of the risks of accidental dispersal, 
notably by fire or accidental 

of nuclear weapons. Further, 
plutonium is unsuitable for use in 
weapons when it is in oxide form. 
It must be converted back into 

I metal and forged into the shapes 
suitable for triggers by processes 
used at Rocky Flats. At a 

.- minimum, it seems to me that an 

L ,  
Environmental Impact Statement 
or Environmental Assessment 
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would be required to initiate such many ways the number one 
a conversion. Finally, while environmental problem in the 
conversion to oxicle would nuclear weaponscomplex, due to 
probably be opposed by the dangersoftankexplosionsorfires. 
military anyway, such opposition The five optionsfor long-term - - 
would be especially strong unless 
the former Soviet Union also 
embarked on a similar program. 

Long-term Options 
The following is a list of the 

long-term options for plutonium. 
There is no good solution. All 
options will involve some 
quantities of long-lived 
radioactive products. Plutonium- 
239 isitself very long-lived (half- 
life over 24,000 years -- see the 
column "Arithmetic for 
Activists" in thisnewsletter), and 
therefore presents a problem of 
long-term disposal. 

Use in nuclear reactors 
produces some long-lived fission 
products, and generally also 
requires reprocessing to extract 
unused portions for reinsertion 
into thereactor for complete bum- 
up. Thus, use in reactors also 
creates high-level liquid 

disposition of plutonium which 
we have identified are: 

1. Plutonium oxide could be 
mixed with uranium and used in 
nuclearreactorsas fuel. It requires 
reprocessing to consume all the 
plutonium, so it increases high- 
level waste volume, creates liquid 
high-level wastes, and also 
security problems from further 
plutonium separation. 

2. Transmutation of 
plutonium in fastreactors (reactors 
in which fast neutrons arc the 
main agent of producing fission, 
as distinct from slower, thermal 
neutrons in light water reactors). 

3. Transmutation in ac- 
celerators (proton or eleclron): 
the technologies are not ye1 well 
developed. There will be fission 
products and some neutron 
activation products to be disposed 

See "Plutonium" - o. 4 
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