SCIENCE

Published by the American Association for the Advance-
ment of Science (AAAS), Science serves its readers as a
forum for the presentation and discussion of important is-
sues related to the advancement of science, including the
presentation of minority or conflicting points of view, rather
than by publishing only material on which a consensus has
been reached. Accordingly, all articles published in Sci-
ence—including editorials, news and comment, and book
reviews—are signed and reflect the individual views of the
authors and not official points of view adopted by the AAAS
or the institutions with which the authors are affiliated.

The American Association for the Advancement of Science
was founded in 1848 and incorporated in 1874. Its objectives
are to further the work of scientists, to facilitate cooperation
among them, to foster scientific freedom and responsibility,
to improve the effectiveness of science in the promotion of
human welfare, to advance education in science, and to in-
crease public understanding and appreciation of the impor-
tance and promise of the methods of science in human
progress.

Membership/Circulation
Director: Michael Spinella
Fulfillment: Marlene Zendell, Manager; Mary Curry,
Member Service Supervisor;, Pat Butler, Helen Williams,
Laurie Baker, Member Service Representatives
Promotions: Dee Valencia, Manager; Hilary Baar,
Angela Mumeka, Coordinators
Research: Kathleen Markey, Manager; Robert Smariga,
Assistant
Financial Analyst: Jacquelyn Roberts
Administrative Assistant: Nina Araujo de Kobes
Science Member Services
Marion, Ohio: 800-347-6969;
Washington, DC: 202-326-6417
Other AAAS Programs: 202-326-6400

Advertising and Finance
Associate Publisher: Beth Rosner
Advertising Sales Manager: Susan A. Meredith
Recruitment Advertising Manager: Janis Crowley
Advertising Business Manager: Deborah Rivera-
Wienhold
Finance: Leslie Gelder, Manager; LoAnn Pham, Analyst
Marketing Manager: Laurie Hallowell
Traffic Manager: Tina Turano
Recruitment: Michele Pearl, Operations Manager; Dan
Moran, Traffic Manager; Debbie Cummings, Millie Mufioz-
Cumming, Angela Wheeler, Sales
Marketing Associate: Allison Pritchard
Reprints Manager: Corrine Harris
Permissions Manager: Arlene Ennis
Sales Associate: Carol Maddox

ADVERTISING SALES: East Coast/E. Canada: Richard
Teeling, 201-904-9774, FAX 201-904-9701 « Southeast:
Mark Anderson, 305-856-8567, FAX 305-856-1056 *
Midwest: Donald Holbrook, 708-516-8882, FAX 708-516-
8883 » West Coast/W. Canada: Neil Boylan, 415-673-
9265, FAX 415-673-9267 » UK, Scandinavia, France,
Italy, Belgium, the Netherlands: Andrew Davies, (44)
457-838-519, FAX (44) 457-838-898 « Germany/
Switzerland/Austria: Tracey Peers, (44) 270-760-108,
FAX (44) 270-759-597 * Japan: Mashy Yoshikawa, (3)
3235-5961, FAX (3) 3235-5852

Recruitment: 202-326-6555, FAX 202-682-0816
European Recruitment: AnneMarie Vis, (44) 0223-
302067, FAX (44) 0223-302068

Send materials to Science Advertising, 1333 H Street,
NW, Washington, DC 20005.

Information for Contributors appears on pages 40—42 of
the 1 January 1993 issue. Editorial correspondence, includ-
ing requests for permission to reprint and reprint orders,
should be sent to 1333 H Street, NW, Washington, DC
20005.

LET’_rERs

Disposing of Weapons-Grade
Plutonium

The optimistic scenario for disposing of the
stockpiles of separated weapons-grade pluto-
nium in the United States and the Com-
monwealth of Independent States (CIS)
proposed in the letter “Converting weapons
to fuel” by Stanley G. Prussin et al. (30
Apt., p. 607) is impractical and uneconom-
ic. The letter suggests that irradiating the
material in the form of mixed plutonium-
uranium oxide (MOX) fuel in all the nuclear
power plants in the United States could
“effectively eliminate” the entire inventory
of roughly 200 metric tons (MT) of weap-
ons-grade plutonium in “about 2 years.”

Processing 100 MT of weapons-grade
plutonium per year in all U.S. light-water
reactors (LWRs), which have a total gen-
erating capacity of about 100 gigawatts-
electric, would require operating them with
full cores of MOX fuel enriched with nearly
5% fissile plutonium, if an average capacity
factor of 70% is assumed. In order for a
conventional LWR to burn a full core of
MOX fuel, it must undergo structural mod-
ifications (1). To retrofit all U.S. reactors
for this purpose would be a major and costly
undertaking and would probably be unwise
for older reactors.

A less ambitious alternative would be
to fuel LWRs with 30% MOX cores. In
this case structural changes to the reactor
would not be necessary. This strategy
would reduce the plutonium throughput to
30 MT per year, increasing the time re-
quired to process the entire inventory
accordingly. However, this option too is
problematic.

Because the United States at present has
no MOX fuel fabrication capability, it
would have to construct an industrial-scale
MOX plant. In order to absorb 30 MT of
plutonium per year, its throughput would
have to be 600 MT of heavy metal
(MTHM) per year, which is about five
times more than that of the largest current-
ly proposed MOX plant. In a more modest
plan, a single plant with a throughput of
100 MTHM would require 40 years of
operation to process the U.S. and CIS
plutonium inventories.

Moreover, it is doubtful that the MOX
fuel would be commercially competitive
with uranium fuel. Thus, MOX-generated
electricity, rather than being a “benefit to
mankind,” would instead mean higher bills
for U.S. electricity consumers.
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The wisdom of any proposal to disperse
weapons-grade fissile material must also be
questioned. Sending MOX fuel enriched
with weapons-grade plutonium to all U.S.
power reactors would enormously compli-
cate the task of safeguarding the material
against diversion and theft. Furthermore, a
U.S. MOX program would be deleterious to
nonproliferation efforts worldwide by legit-
imizing civil plutonium use.

Finally, one may wonder what would be
the actual return for this investment. From a
nonproliferation standpoint, reactor process-
ing reduces the attractiveness of the material
for weapons use by generating a radiation
barrier and by degrading the isotopic content
of the plutonium. However, weapons-grade
plutonium can also be rendered highly diver-
sion-resistant, at a lower cost, by diluting it
with liquid high-level radioactive wastes
now awaiting glassification or by adding high
concentrations of chemical “spoilers” (such
as neutron-poisoning lanthanides). Use of
these methods could effect a swift conversion
of fissile material inventories into a more
secure form. The addition of spoilers would
not preclude implementation of a MOX
option in the future should the many diffi-
culties be resolved.
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Fisheries Management

The Policy Forum “Uncertainty, resource
exploitation, and conservation: Lessons
from history” by Donald Ludwig et al. (2
Apr., p. 17) raises important questions
about the ability of fisheries management to
sustain harvests of fish stocks in complex
biological and social environments. The
impression left is that fisheries managers are
incapable of estimating a sustainable yield
for fish stocks and, even if they could, the
demands of the fishing industry would block
implementation of suitable exploitation re-
gimes. In our view, the focus on failure
ignores the substantial evidence of success.
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