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Science has long been the nation's most 
penetrating publication on national security 
issues that involve technology. Hence it is 
disturbing that William Booth insinuates 
(News & Comment, 10 July, p. 127) that 
both the report on the Strategic Defense 
Initiative (SDI) issued by the American 
Physical Society (APS) and the criticisms 
thereof by Lowell Wood and Gregory Cana- 
van are characterized by a "steady drift from 
the technical to the ideological realm." 

The APS panel is not merely "composed 
of experts," but counts among its members 
people who are actively engaged in SDI, 
including the directors of the Air Force 
Weapons Laboratory and the Massachusetts 
Institute of Technology's Lincoln Labora- 
tory, as well as two senior scientists from the 
Sandia National Laboratory. The 423-page 
report is endorsed by its authors without 
one dissent on any topic. The study was 
reviewed by a group that included a former 
director and serving associate director of 
Lawrence Livermore National Laboratory 
and a Nobel laureate who chaired a panel on 
MX missile basing for President Reagan. 
The notion that these people produced an 
ideologically biased brief against SDI is pre- 
posterous. 
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Plutonium Recycling 

The Perspective "Why recycle plutoni- 
um?" by David Albright and Harold Feive- 
son (27 Mar., p. 1555) deserves response. 
The motive for recycling plutonium is cer- 
tainly a clear one: resource efficiency. Recy- 
cling in light water reactors reduces de- 
mands on uranium-a depletable resource 
when one considers only higher quality, 
cheaper ore-and in fast breeder reactors it 
would effectively multiply the fuel resource 
by many orders of magnitude. Thus, an 
unstated result of not recycling plutonium 
would be to foreclose nuclear power as a 
long-range energy option. 

Albright and Feiveson point out, correct- 
ly, that shipment of plutonium demands a 
high level of security. However, so does 
shipment of diamonds. The question really 
is: "Is appropriate security affordable?". To 

the users of reprocessing senlices, the answer 
seems to be affirmative. 

The authors omit from their discussion 
any mention of the poor quality (as a weap- 
ons material) of recycled plutonium, which 
contains enough of the higher isotopes of 
plutonium to compromise easy use in a 
weapon. A bomb can be made of "reactor 
grade" plutonium, but it requires more ex- 
pertise than for "weapon-grade" (1). This is 
why no weapons power has seriously con- 
sidered diverting such plutonium to its 
weapons stockpile. The United States did 
consider the option of using isotope separa- 
tion to puriQ the 2 3 9 ~ u ,  which indicates 
what our military thinks about using reac- 
tor-grade plutonium in our nuclear arsenal. 
We have abandoned this idea in favor of 
dedicated weapons material production re- 
actors, however. Thus, the principal concern 
for the safeguarding of this material is to 
avoid its hijacking by terrorists, and this, 
contrary to fictional scenarios, is not an 
expensive security exercise. 

The authors make light of the extra diffi- 
culties entailed in direct disposal of spent 
fuel as compared with disposal of repro- 
cessed waste. These difficulties are due to the 
more awkward and fragile nature of the 
spent fuel package and the higher heat gen- 
eration of spent fuel, due largely to its 
plutonium content. As a result, spent fuel 
must be buried in a much larger repository. 
The higher costs cited for spent fuel disposal 
testifj to the greater difficulty of the opera- 
tion. Even so, its risk factor is doubtless very 
much greater, for the following reason: 
while fission product waste, with only a 
small actinide content, decays to hazard 
levels comparable with those of natural ura- 
nium deposits in less than a fear millennia, 
the time scale for plutonium decay is at least 
100 times greater (2). Moreover, spent fuel, 
if it encounters oxidizing agents, is much 
more readily destroyed and leached than is 
glassified fission product waste (3). One 
wonders what public response will be when 
these facts become known. 

As a final item of rebuttal, I must remark 
on the costs that Albright and Feiveson 
quote for reprocessing and fabrication. 
These costs are those that pertain now. 
However, when one examines the actual 
results that these operations achieve, the 
high prices are unreasonable as compared 
with similar processes that do not deal with 
radioactivity, and even unreasonable if one 
tries to assess the extra costs of dealing with 
that radioactivity. Thus, they are subject to 
drastic reduction in the future. Alternative 
fuel fabrication techniques such as spherepac 
or spherecal (4) seem intrinsically more ca- 
pable of automation than present methods 
of making mixed-oxide fuel are, with result- 

ing drastic decrease in fabrication cost; and 
we are currentlv examining at Iowa State a " 
flow sheet, tailored to reprocessing of 10- 
year cooled fuel, which should greatly re- 
duce the costs of reprocessing in the 
PUREX system (5). 

My argument on this point is that it is 
fallacious to make long-term decisions on 
the basis of current costs unless these costs 
are intrinsic. It would be a little like aban- 
doning the development of jet aircraft on 
the basis of 1939 costs. 
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Albright and Feiveson may be correct as 
to the economics of recycling plutonium in 
today's nuclear power reactors, but that is 
not the whole ston7. In 1977 President 
Carter initiated an international study of the 
economic and, more important, the nuclear 
proliferation implications of reprocessing 
today's nuclear reactor spent (that is, 
burned-up) fuels to recover plutonium, and 
of possible alternative nuclear fuel cycles. 
The nations that are now starting to repro- 
cess their nuclear spent fuels participated in 
this study quite responsibly. 

The costs for nuclear fuel are small relative 
to the capital costs to build nuclear power 
plants and to operate them. Albright and 
Feiveson's estimates were reasonable before 
the U.S. dollar began to fall relative to the 
mark and the yen. A dollar or mark or pen 
spent for uranium or enrichment overseas 
has a different value than if spent at home. 

It does not make sense to bun7 this spent 
fuel or the depleted uranium that accumu- 
lates at enrichment plants. About 0.5% of 
the fission energy is extracted today. With 
breeders it could be 50% or more. Because it 
takes much longer for plutonium to decay to 
harmless daughters than is the case for fis- 
sion products, designing permanently safe 
repositories for spent fuel is more difficult 
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