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WHAT TYPES OF NUCLEAR MATERIAL SHOULD BE PROTECTED?

The MPC&A program is focused on securing and accounting for those materials whose theft could pose the
greatest proliferation risks. But categorizing the materials according to the risks they pose has proven contro-
versial-and the approach currently being used offers little protection for some lower-quality materials that still

pose substantial proliferation risks.

Domestic U.S. MPC&A regulations,' IAEA recommendations for physical protection,2 and Russia's own phys-
ical protection regulations} each contain approaches to categorizing material into higher and lower levels of pao-
liferation risk. This allows a 'graded safeguards' system to provide the highest levels of protection for materiils
that would be most attractive to a potential proliferator for use in nuclear weapons. Pure plutonium or HEU, in
amounts that are a substantial fraction of the amount needed for a bomb, would be 'Category I" material, requir-
ing the highest levels of security. Plutonium or HEU in intensely radioactive spent fuel, by contrast, would be
in a low category requiring only modest physical protection, as the intense radioactivity is considered to render
the material "self-protecting."

In the JAEA recommendations, the U.S. Nuclear Regulatory Commission regulations, and the Russian reg-
ulations, material containing substantial quantities of plutonium or HEU which is not irradiated is considered a
potentially serious proliferation threat, even if it is mixed with substantial quantities of other material. No dis-
tinction is made between, for example, pure plutonium or HEU oxides and mixtures, such as plutoniumn-urani-
um mixed-oxide (MOX) fuel, which typically contains 4-7percent by weight plutonium, with the remainder
being natural or depleted uranium.' The United States has fought hard, and successfully, to ensure that these
international standards continue to require security for materials such as MOX comparable to those required for
pure plutonium.

But DOE's instruction guides for implementing its domestic MPC&A regulations, and its guidelines for the
MPC&A program in Russia, take a radically different approach on this issue. Under this approach, any material
with less than 10 weight percent plutonium or U-235 is considered low-grade material," which can never be
Category I. Under the guidelines, the teams are directed not to design MPC&A systems to provide any substan-
tial degree of protection for such material. The guidelines specifically instruct the teams to ignore the higher car-
egorization of this material that would result from applying Russian regulations.? In conversations with U.S. par-
ticipants in the program, material such as fabricated MOX fuel is frequently dismissed as "junk" material.

There are two issues in considering the proliferation threat posed by possible theft of materials containing low
weight percentages of fissile material: the difficulty of stealing enough material for a bomb, and the-difficulty of
making the material into a bomb once it is stolen. A thief stealing material that contained only 5 percent plu-

tonium would have to steal 20 times as much material to get enough for a bomb. Stealing 100 kilograms of
material would presumably be far harder to do, in most cases, than stealing 5 kilograms of material, and the need

to steal such a large quantity could rule out some scenarios which might otherwise be credible. But once the

material was successfiully stolen, making a bomb from it would not be difficult. As long as these materials have

not been irradiated, chemically separating the plutonium or HEU from the rest would not, in most cases, be par-

ticularly difficult to do, as it involves only widely available chemical materials and completely unclassified pro-

cesses; any state or group that would be able to accomplish the relatively difficult task of making a bomb from

pure plutonium would also be able to accomplish the simpler task of making pure plutonium from a mixture

such as MOX. Thus, going from pure plutonium or HEU oxide to an unirradiated mixture makes the act of

stealing enough material for a bomb more difficult, but does not substantially reduce the proliferation threat if

sufficient material were to be successfully stolen.
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A} Because the hardest part of making a nuclear weapon is acquiring the plutonium or HEU, and because pro-
ducing pure plutonium or HEU from mixtures that had not been irradiated is not very difficult, in 1994 a com-
mittee of the National Academy of Sciences recommended that to the extent practicable, all plutonium or HEU
that was not in forms so radioactive as to be comparable to spent fuel should be guarded and accounted for essen-
tially as well as nuclear weapons themselves are-the so-called 'stored weapons standard."' Following this rec-
ommendation, DOE has decided that in the plutonium disposition program, all transports of plutonium and
MOX fuel will be carried out using the same Safe, Secure Transports (SSTs) used to transport nuclear weapons-
in stark contrast to the actual requirements of DOE's domestic orders or the MPC&A program guidelines.

The approach taken in the MPC&A guidelines needs to be changed. While pure materials should continue
to have first priority, dealing effectively with the proliferation threat requires having a significant level of pro-
tection for these low-weight-percentage materials. The guidelines should be revised to require levels of protec-
tion for different types of materials designed to ensure that a potential thief would nor have a significantly easi-
er job to get enough material for a bomb by stealing low-weight-percentage materials than by stealing pure
materials-which would bring the guidelines closer to international standards and Russia's own domestic regu-
lations.

This issue is important because there are substantial quantities of such low-weight-percentage material in use
in Russia for a variety of purposes. Both MOX-based disposition of Russia's excess weapons plutonium, and
HEU-fueled conversion of the plutonium production reactors, if these programs go forward, would involve U.S.
sponsorship of very large-scale processing, transport, and use of such low-weight-percentage fissile material, and
it will be absolutely critical, both for security reasons and for the political future of nuclear security cooperation,
to ensure that no material is stolen from programs proceeding under U.S. sponsorship.

RECOMMENDATONS

* Revise the guidelines to ensure that theft of enough material for a bomb in the form of low-weight-per-
centage material is not significantly easier than theft of enough pure material for a bomb-bringing them
closer to conformance with international standards.

* At the same time, instruct the MPC&A teams to place first priority on security and accounting for pure
material that could be used in weapons without chemical processing.
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Aacuntability of Nuclear Materials, August 11, 1999 (available at

htrpJ/www.explorer.doe.gov-.1776/hrmlslcurrentdir.html), previ-

ously Order 5633.3B, and associated guides; for facilities regulated

by the Nuclear Regulatory Commission, see Code ofFederal

Regulations 7rtke 10: Energy: Part 73: Physical Protection of Plants

and Materialh (Washington DC: Government Printing Office,

1999), available at hrtpi/wwwaccess.gpo.gov/narlcfr/.

2 Internationil Atomic Energy Agency, rhe Physical

Protection of Nuclear Material and Nuclear Facilities," INFIRC

225, Rev. 4 (corrected) (Vienna, Austria: IAEA, 1999), available at
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4_content.html.
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Approved March 7, 1997, Decree No. 264.

4 Interviews with NRC officials suggest, however, that the

NRC may require somewhat less than the highest, Category I levels

of security for fresh MOX fuel that will be briefly stored prior to

loading in U.S. civilian reactors in the plutonium disposition pro-

gram.

I Guidelinesfor Material Protection, Control, and Accounting

Upgrades at Russian Facilities, op. cit.
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