The Threat Posed by HEU, and
Legislation to Reduce Bomb-
Grade Uranium Commerce

Alan J. Kuperman, Ph.D.
Associate Professor, LBJ School of Public Affairs; and
Director, Nuclear Proliferation Prevention Program
University of Texas at Austin

Presentation at panel on
Getting Bomb-Grade Uranium Out of Civilian Hands: Toward the Nuclear Security Summit
Hosted by Royal Norwegian Embassy and the James Martin Center for Nonproliferation Studies
George Washington University, Washington, DC
February 1, 2010



Civilian HEU = Bomb-Grade Uranium

Type of Uranium Enrichment
Natural 0.7%
LEU fuel for nuclear powerplants 3.5%
Military HEU in nuclear weapons 93.3%
Civilian HEU fuel for research reactors 93.3%

Civilian HEU targets for medical isotope production 93.3%



Easy to Make a Hiroshima-type
Atomic Bomb from HEU

“With modern weapons-grade uranium
.. . terrorists, if they had such material,
would have a good chance of setting
off a high-yield explosion simply by
dropping one half of the material onto
the other half. . . . Even a high school
student could make a bomb in short

order.”

-- Luis Alvarez, Manhattan Project Scientist
Adventures of a Physicist (Basic Books, 1987), p. 125
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HEU Exports: 1950s-1970s
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RERTR Converts Fuel and Targets from HEU to LEU:
Higher Uranium Density Enables Lower Enrichment
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As RERTR Increases LEU Density,
More Reactors Can be Converted
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1980s: Initial Progress on Conversion

* Many old, low-power reactors converted.
* Most new reactors use low-enriched fuel

from the start:

LEU

Peru Algeria
Malaysia Canada
Bangladesh  Egypt
Indonesia Canada
Japan Morocco
China Thailand
China France
South Korea  China
United States Taiwan
United States Canada

Australia

HEU

Libya
USSR
USSR
China
Germany



1992 Energy Policy Act

NRC may not license the export of HEU for fuel
or targets unless all of 3 conditions are met:

1) There is no LEU fuel or target that can be
used by the recipient;

2) The recipient has provided assurances that
whenever an LEU fuel or target can be used, it
will do so; and

3) The U.S. Government is actively developing
an LEU fuel or target that can be used by the
recipient.



HEU Exports Decline
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2005 Energy Policy Act

* Eliminates restrictions of 1992 law to allow HEU
exports for targets to 3 largest isotope producers
without commitment to eventual conversion.

« Consequences:
»Nordion halts conversion effort:

»European producers plan new HEU
exports from U.S. rather than pursue

conversion: and

»>U.S. HEU exports are projected to
Increase, rather than decrease, and to

continue for foreseeable future.



BOMB-
GRADE
BAZAAR

How industry, lobbyists, and
Congress weakened export controls
on highly ennched uranium,

By Alan J. Kuperman
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2009 National Academies Study:
Medical Isotope Production Without HEU

* “No technical reasons that adequate
guantities cannot be produced from
LEU targets in the future.”

« “A 7-10 year phase-out period would
likely allow enough time for all current
HEU-based producers to convert.”

« “Would have a negligible impact on the
cost of common diagnostic imaging
procedures.”



2009: Congress Faces Challenges

 All 4 major foreign producers still use HEU.

« U.S. exports 20 kg HEU to Canada every year,
and Europeans may ask for more.

 Risks of supply interruption:

»|n short-term, from unexpected, prolonged

outage of a foreign reactor or production
facility.

»|n medium-term, from permanent shut
down of Canada’s aging NRU reactor.

»No U.S. producer of Tc-99



American Medical Isotopes
Production Act of 2009

* House approves (400-17) on Nov 5, 2009.
» Senate pending.

« Halts HEU exports for isotopes within 7 to
11 years, to promote LEU conversion
(waiver to avoid isotope shortage).

« $163 million over 5 years to develop
domestic isotope production w/o HEU.
($20 million in FY2010 as jump-start.)



More Legislation Likely

« Simply halting HEU exports could backfire, if it
prompted foreign isotope producers to:
»Seek HEU from Russia; and/or
»Reprocess spent targets to recycle HEU.
(Either would increase security risks.)

 Rx 1: Ban U.S. purchase of HEU-produced
isotopes, effective when Secretary of Energy
certifies that there is an adequate supply of LEU-
produced isotopes; and/or

* Rx 2: Impose tariff on import of HEU-produced
Isotopes.



Conclusion
Within a decade —

1.US will halt HEU exports for isotope
production.

2.US will stop importing HEU-produced
Isotopes.

3.Foreign isotope producers who fail to
convert to LEU will lose their main
supplier and market.



