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HE RESPONSIBILITY FALLS TO US, TO TAKE NEC-
essary action to prevent the horrors of 9/11
being replayed, but on a nuclear scale,” declared
Spencer Abraham, then-U.S. energy secretary,
at a meeting of the International Atomic Energy
Agency in May 2004."' Taking up the cudgels, he
announced that Washington was establishing a
Global Threat Reduction Initiative (GTRI), “to
secure, remove, or dispose of an even broader
range of nuclear and radiological materials
around the world that are vulnerable to theft . . .
ensuring they will not fall into the hands of those
with evil intentions.” The plan was applauded by
many who felt the United States was not acting
quickly enough to safeguard bomb-grade highly
enriched uranium (HEU) from terrorists.

Yet, no sooner did the U.S. government take an
important step forward than it took a giant leap
back. Barely a year after Abraham’s announce-
ment, President George W. Bush signed into law
the Energy Policy Act of 2005, which includes
an amendment that loosens restrictions on the
export of HEU. Driven by a purported need to
assure the domestic supply of medical isotopes,
which was never actually at risk, the new stat-
ute retreats from more than a quarter-century of
U.S. efforts to phase out HEU commerce and its
catastrophic risks.

The individuals responsible for this legislative
debacle comprise a sweeping cast of characters,
including foreign producers of medical isotopes,
their U.S.-based lobbyists, gullible sectors of the
American medical community, and the compliant
lawmakers who spearheaded efforts on Capitol
Hill. It is a cautionary tale of how a single for-
eign company can weaken U.S. national security
through misleading scare tactics and cold cash.

Alan ]. Kuperman is an assistant professor at the LB]
School of Public Affairs, University of Texas at Aus-
tin, and senior policy analyst at the Nuclear Control
Institute, Washington, D.C. He worked as Charles
E. Schumer’s legislative director when the Schumer
amendment was enacted in 1992. This article is based
on a paper presented to the Twenty-Seventh Annual
International Meeting on Reduced Enrichment for
Research and Test Reactors.
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LIMITING RISK

The United States began exporting
HEU in the 1950s under the Atoms
for Peace program, which provided
countries with research reactors and
other technologies if they foreswore
the development of nuclear weapons.
The exported uranium was enriched
to 93 percent, identical to that in U.S.
nuclear weapons.

Some two decades later, U.S. na-
tional security officials belatedly
awoke to the fact that such exports
posed unacceptable risks: The HEU
could be diverted to construct rela-
tively easily designed, gun-type fission
weapons similar to the atomic bomb
dropped on Hiroshima. Accordingly,
in 1978, the United States started
phasing out HEU exports by develop-
ing substitute research reactor fuel of
low-enriched uranium (LEU)—which
was unsuitable for bombs—through
its new Reduced Enrichment for Re-
search and Test Reactors (RERTR)
Program at Argonne National Labo-
ratory. By increasing the density of
LEU fuel, the program’s scientists
managed to preserve reactor perfor-
mance while sharply reducing the
risk of diversion for bombs.

Over the years, the program ex-
panded repeatedly to phase out ever
more HEU commerce. In 1986, the
U.S. Nuclear Regulatory Commission
(NRC) applied the principle domesti-
cally, ordering all NRC-licensed re-
search reactors to convert from HEU
to LEU as soon as suitable fuel was

available. Three years later, research
started on LEU substitutes for HEU
“targets,” which are irradiated in
nuclear reactors to produce medical
isotopes. Then, in the 1990s, the U.S.
government explored the feasibil-
ity of converting its own unlicensed
reactors, which were not covered by

the NRC order, and initiated bilateral
programs to convert reactors in and
supplied by China and the former So-
viet Union. Following the terrorist at-
tacks of September 11, 2001, the En-
ergy Department created the GTRI,
which incorporated and expanded
funding for the RERTR Program,
enabling conversion even of reactors
with “lifetime cores” that did not re-
quire fresh fuel.?

Another crucial factor in limiting
HEU commerce was an amendment to
the Energy Policy Act of 1992, spon-
sored by New York Democratic Cong.
Charles E. Schumer (who is now a
senator). The amendment established
incentives for foreign recipients of
U.S. HEU exports to convert to LEU
and barred further HEU exports un-
less three conditions were met: the re-
cipient could not use existing LEU; the
recipient pledged to convert as soon as
a suitable LEU fuel or target was de-
veloped; and the recipient was actively
working with the United States to de-
velop such a substitute.

The Schumer amendment, in com-
bination with LEU fuel development
and a drop in the construction of new
reactors, facilitated a rapid decline in
U.S. HEU exports from an annual
peak of nearly three tons in the late
1960s to a few tens of kilograms or
less by the early 1990s—a reduction
of 99 percent.* Since the United States
had been by far the world’s largest
exporter of bomb-grade uranium,
the global level of HEU commerce

dropped almost as precipitously. To
date, 42 research reactors worldwide
have converted to LEU or are in the
process of doing so, with another 41
poised to convert to existing LEU
fuel. The RERTR Program is con-
tinuing to develop ultra-high density
LEU fuel that will enable the conver-
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sion of 23 remaining reactors.’

The sharp decline in the use of
HEU as reactor fuel has spotlighted
its growing use as targets to produce
medical isotopes—molybdenum 99
and its decay products, including
metastable technetium 99—that are
utilized mainly in diagnostic proce-
dures but also for cancer treatment.
Indeed, the only U.S. HEU exports
over the last few years have been
to Canada for isotope production.
Worldwide, the top four isotope
producers—MDS Nordion in Canada,
Mallinckrodt in the Netherlands, In-
stitut National des Radioéléments in
Belgium, and NECSA/NTP in South
Africa—annually require a total of
approximately 85 kilograms of HEU,
which constitutes a significant portion
of global HEU commerce and enough
for several nuclear weapons.® Nor-
dion already has a stockpile of more
than 45 kilograms of unirradiated
HEU, sufficient for one nuclear bomb
of the simplest type or more using a
sophisticated design.”

Annual HEU usage for radiophar-
maceutical production is increasing to
satisfy the rising medical demand for
isotopes. In addition, the production
facilities typically store the waste from
processed targets, which contains hun-
dreds of kilograms of slightly irradiat-
ed HEU that is still enriched to about
90 percent and also useable in bombs.*
But the radiopharmaceutical facilities
are often not as well-secured as mili-
tary ones, leaving some of them prime

The radiopharmaceutical facilities are often not as well-secured as
military ones, leaving some of them prime targets for terrorists.

targets for terrorists. As the U.S. gov-
ernment recently emphasized about
HEU stocks stored by isotope produc-
ers: “These are proliferation-attractive
materials.”

The good news is that medical iso-
topes can be made with LEU targets,
which would eliminate the terrorist



threat. Smaller producers in Austra-
lia and Argentina already produce
isotopes using LEU targets, devel-
oped indigenously or by the RERTR
Program. The Energy Department
recently confirmed that “conversion
from HEU to LEU targets is techni-
cally feasible for all current process-
es.”"" Indeed, when Argentina recent-
ly converted, the purity of its medical
isotopes actually improved." But the
four major producers stubbornly re-
ject the inconvenience and one-time
cost of converting their production
lines. They continue to rely on targets
of HEU—and in doing so, they need-
lessly endanger us all.

CHANGING THE LAW

The primary agitator for weakening
U.S. export controls on bomb-grade
uranium was Canada’s Nordion, the
world’s largest producer of medical
isotopes and the main supplier to the
United States, which lacks a domestic
producer. Nordion sought to escape
from the conversion requirement of
the 1992 Schumer amendment. Al-
though Nordion’s parent company
had committed in 1990 to phase out
HEU use by 2000, Nordion later de-
viated from this pledge by designing
a new facility based on HEU targets."
To assuage U.S. criticism, Canadian
government officials in 1997 signed
diplomatic notes pledging to convert
to LEU targets, but Nordion dragged
its feet on developing them while the
facility was being built."

Finally, in 2003, Nordion halted
cooperation with the RERTR Pro-
gram’s LEU target development ef-
fort, on the grounds that conversion
would be too expensive and would
interrupt operations of the soon-to-
open facility.” In reality, the facil-
ity could have been converted prior
to start-up because it still has yet to
begin commercial operation due to
unrelated technical problems with the
two new reactors that would irradiate
the targets and the plant that would
process them. Meanwhile, Nordion

continues to produce isotopes with
a decades-old reactor and processing
facility, which rely on targets of HEU
supplied by the United States."

The 1992 U.S. law appeared to
give Nordion only two choices in
the long run: resume cooperation
with the United States on conversion
to LEU targets or halt production
of isotopes. But Nordion devised a
third option, which was to change
U.S. law to water down the antiter-
rorism export restrictions. To spon-
sor this amendment in Congress in
2003, Nordion enlisted Republican
Richard Burr of North Carolina
(then a congressman and now a sen-
ator), who had been lobbied by radi-
ologists at Wake Forest University’s
medical school in his district at the
behest of groups representing the
medical isotope industry." Doctors
and officials at the school had also
donated $30,000 to his campaigns
over the preceding six years.” In ad-
dition, Burr was a well-known sup-
porter of the nuclear industry, which
had contributed $66,500 to his cam-
paign in the previous election cycle,
making him the seventh-highest
recipient from the industry among
all 435 members of the House of
Representatives.'

Nordion also flexed its legisla-
tive muscle through the U.S.-based
Committee on Isotope Supply, spon-
sored by the Council on Radionu-
clides and Radiopharmaceuticals
(CORAR), Inc. The committee is
nominally based in California but is
chaired by Grant Malkoske, a Nor-
dion vice president in Canada.” It
retained a former NRC and Energy
Department official, Washington,
D.C., attorney James Glasgow, as a
“consultant—legislative language.”
But apparently Glasgow did more
than just consult. An early electronic
draft of the Burr amendment, which
sought to waive the HEU export re-
strictions, reveals Glasgow as the “au-
thor” in its properties section.”

The committee also paid more
than $2 million to a Washington,

D.C.-based lobbying firm, the Alpine
Group, Inc., which in turn donated
more than $25,000 to the members
of the congressional energy com-
mittees overseeing the HEU export-
control legislation.”’ Two of Alpine’s
founding partners, James D. Massie
and Richard C. White, are each list-
ed by CORAR as a “congressional
lobbyist” for Nordion’s U.S.-based
committee.”> White also was con-
nected to a lobbying letter to U.S.
legislators signed by members of the
American College of Nuclear Phy-
sicians (ACNP). His hidden hand
came to light when ACNP members
forwarded the letter to Congress as
a word-processing file but neglected
to change the file’s properties section,
which lists the “author” as “Rich
White.”* The lobbyists also recruited
help from the Virginia-based Society
of Nuclear Medicine, which posted
three template letters for its members
to send to Congress. These letters’
properties sections likewise indicate
the author as either the Alpine Group
or one of its employees.**

Nordion was joined in its lobby-
ing effort by Mallinckrodt, which
is headquartered in Missouri but
produces isotopes in the Nether-
lands. Mallinckrodt’s facility has
not recently depended on U.S. HEU
exports, instead drawing down its
own small stock of HEU. Although
Mallinckrodt has investigated con-
version to LEU targets and found no
technical obstacle, the company has
sought to ensure its continued ability
to use HEU targets to avoid the cost
of conversion.” Accordingly, in 2003,
it successfully encouraged its home-
state senator, Republican Christopher
“Kit” Bond, to sponsor the amend-
ment in the Senate.*

Nordion garnered the support of
many U.S. physicians based on the
alarmist claim that unless the Burr-
Bond amendment were adopted, the
1992 law could interrupt the sup-
ply of medical isotopes in the United
States. This was a misleading scare
tactic on several grounds. First, in 13

MARCH/APRIL 2006 BULLETIN OF THE ATOMIC SCIENTISTS 47



years under the 1992 law, the United
States had never rejected a single li-
cense application to export HEU for
use as targets to produce medical iso-
topes.”” Second, the 1992 law explic-
itly permitted such exports so long
as the recipient cooperated toward
eventual conversion of its produc-
tion process to LEU targets. Third,
the current peak capacity for global
isotope production is 250 percent of
current demand, and Nordion is the
only major isotope producer in re-
cent years to rely on U.S. exports of
HEU.? Thus, even if the United States
were to halt HEU exports to Nordion
for refusing to cooperate on conver-
sion to LEU, other global producers
could ramp up production temporar-
ily to prevent an interruption in the
U.S. supply of isotopes, while longer-
term solutions were arranged. Fourth,
Nordion maintains a stockpile of
HEU sufficient for targets to pro-
duce isotopes for at least two years,
so even if U.S. exports of HEU were
halted, the other producers would
have at least two years to arrange to
satisfy the U.S. demand for isotopes
without interruption.”’

Yet the scare tactic appeared to
work. In 2003, Burr successfully at-
tached the amendment to the House
energy bill, and Bond attached it to
a separate Senate environment bill.
When a House-Senate conference
attempted to forge consensus on the
energy bill, it substituted a “compro-
mise” version of the Burr amendment
that did not differ substantially from
the original because it was negotiated
by two legislators who supported the
original amendment’s intent—Burr
and Republican Sen. Pete Domenici
of New Mexico. Both versions of the
amendment waive the 1992 law’s re-
strictions as they pertain to HEU ex-
ports for isotope production in five
countries: Canada, Belgium, France,
Germany, and the Netherlands.

The revised version of the Burr
amendment does have a few minor
differences.” For starters, it does not

permit the NRC to expand the list of
states subject to the waiver. Also, the
National Academy of Sciences must
report on the feasibility (including
cost) of producing isotopes without
HEU. The energy secretary must then
report if any companies will supply
the U.S. market with isotopes pro-
duced without HEU. If production of
isotopes without HEU is feasible but
not occurring, the energy secretary
must then investigate options for do-
mestic production of isotopes without
HEU. Finally, when U.S. isotope re-
quirements can be met by producers
without HEU, the Burr amendment
becomes inactive, which should bar
any further HEU exports for targets
to produce isotopes.

Although the revised Burr amend-
ment appears to create a path toward
phasing out HEU exports, it is riddled
with loopholes that could perpetuate
HEU exports indefinitely—even facili-
tating their increase. Four of the speci-
fied recipient countries are part of the
European Union (EU), so the amend-
ment opens the door for U.S. HEU to
be retransferred to 21 other EU mem-
ber states without notification, under
the terms of the U.S.-Euratom nuclear
cooperation agreement, and to addi-
tional states as the EU expands. Ironi-
cally, the United States has expended
considerable resources to remove
HEU from some of these countries,
including Romania, Bulgaria, Latvia,
Serbia, and the Czech Republic, to re-
duce risks of nuclear terrorism.”

The amendment also contains at
least four loopholes under which
conversion of isotope production to
LEU would be deemed “unfeasible,”
so that HEU exports could continue:
if producers refuse to cooperate in
testing LEU targets at their facilities;
if conversion would increase costs
by more than 10 percent; if the pro-
cess of converting the facilities would
temporarily interrupt the supply of
isotopes; or if the industry cannot al-
ready satisfy the entire U.S. isotope
requirement without HEU. These
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provisions eliminate the incentives in
the 1992 law for producers to coop-
erate on conversion to LEU targets.

The energy bill stalled in Congress
in 2003 for reasons unrelated to
the HEU provision and was revived
two years later with the revised Burr
amendment intact. But then, on June
23, 20035, in the first separate vote
by either house on the provision,
the full Senate voted 52-46 to delete
the Burr amendment—the result of
a bipartisan initiative sponsored by
Schumer and Republican Sen. Jon
Kyl of Arizona. In the House, which
had already passed the energy bill
without a separate vote on the Burr
provision, Republican Cong. Joe Bar-
ton of Texas, the chair of the energy
committee, likewise expressed con-
cern and worked with Democratic
Cong. Ed Markey of Massachusetts
to develop a substitute amendment
in the House-Senate conference to
restore the intent of the 1992 export
restrictions. But Domenici blocked
this possibility and strong-armed his
Republican Senate conferees into sup-
porting the Burr provision, against
the expressed vote of the Senate.*
The energy bill, including the Burr
amendment, was passed by Congress
on July 29, 20035, and signed into law
by President Bush on August 8.

EXPORTING DANGER

Enactment of the Burr amendment
threatens to undermine the long-
standing U.S. goal of phasing out
commerce in bomb-grade uranium,
thereby undermining the war on ter-
ror. At a minimum, the legislation
will perpetuate U.S. HEU exports to
Nordion. Under the 1992 law, these
exports were to terminate as soon as
Nordion could convert to LEU tar-
gets, or sooner if Nordion refused
to cooperate. Now, the United States
will continue to export approximate-
ly 20 kilograms of HEU to Nordion
annually—and, unless Nordion con-
verts to LEU targets, that amount



will likely grow as the demand for
medical isotopes increases.

The Burr amendment will also
foster U.S. HEU exports to isotope
producers in Belgium and the Nether-
lands that previously were ineligible
because they refused to cooperate
on conversion to LEU targets. These

The Burr amendment threatens to undermine the long-standing
U.S. goal of phasing out commerce in bomb-grade uranium.  ~ -

companies had been expected to face
strong incentives to convert to LEU
targets in the near future, as they con-
sumed their existing HEU stocks. But
the Burr amendment has removed the
foreign companies’ main incentive to
convert because they now qualify for
U.S. HEU exports. As a result, U.S.
exports of bomb-grade uranium for
isotope production could more than
double.”

In addition, new isotope producers
that had planned to use LEU targets
may now demand U.S. HEU exports
on the grounds of nondiscrimination,
citing Burr’s erosion of the norm
against HEU commerce. Similarly,
operators of research reactors that
have converted, or are in the process
of converting, their fuel from HEU to
LEU may reverse course and demand
U.S. HEU exports. If the United
States refuses, these operators could
seek HEU from Russia, and Washing-
ton would have little ground to ob-
ject, given the precedent of the Burr
amendment.

All told, annual worldwide HEU
commerce could increase by sev-
eral hundred kilograms—sufficient
for multiple nuclear weapons each
year—and continue indefinitely in-
stead of being phased out as envi-
sioned previously.** In light of the rel-
atively lax security at civilian nuclear
facilities, the technological ease of
making a nuclear weapon with HEU,
and the expressed will of groups like

Al Qaeda to acquire and use such
weapons, the specter of increasing
HEU commerce raises grave concerns.
The extent of damage to U.S. interests
will depend on how Congress follows
up this shameful performance.

There are several plausible tra-
jectories for U.S. policy on HEU

exports. The Burr amendment might
be viewed as an acceptable but sin-
gular exception to long-standing U.S.
policy, derailing the phaseout of such
exports but only modestly increasing
HEU commerce for isotope produc-
tion and associated risks of nuclear
terrorism and proliferation. More
likely, however, if the Burr amend-
ment is permitted to stand, other
current and potential HEU users—
including isotope producers outside
of Canada and Europe, and operators
of high-power reactors worldwide—
will seek and win similar exemptions
on the grounds that their operations
are neither less important nor more
risky than those covered by the Burr
amendment. This outcome would
erase much of the progress in reduc-
ing global HEU commerce, magnify-
ing the risks of nuclear terrorism.

To avoid this nightmare scenario,
Congress should pursue two reme-
dies in its next session. The first is to
repeal the Burr amendment’s waiver
of HEU export restrictions, so that
isotope producers are forced to re-
sume work on conversion to LEU
targets as a condition of receiving
HEU exports in the interim. Other-
wise, as a senior Energy Department
official warned last summer, the Burr
amendment may “undermine sup-
port of the U.S. HEU minimization
policy and nuclear export control
system.”*

The second remedy is to create a

domestic capacity to produce medi-
cal isotopes using LEU. One option
is the proven technology of irradiat-
ing LEU targets in a research reac-
tor, then processing them to recover
the isotopes. No new reactor would
be needed, because several are avail-
able at U.S. universities and national

labs, though it would be necessary to
construct a processing plant and deal
with resulting radioactive waste.

Alternately, the United States could
embrace an innovative technology
being pursued by at least two U.S.
companies, New Mexico-based TCI
Medical and Virginia-based BWXT,
in which isotopes are produced in
the liquid core of a small reactor.*
Russia originally developed the tech-
nology with HEU but has explored
conversion to LEU, which would be
used in any prospective U.S. facility.
Several of the small reactors would
need to be built, but the new technol-
ogy is more efficient and significantly
reduces nuclear waste. Either or both
of these options could be facilitated
by a few million dollars of congres-
sional seed money—a tiny price to
block one of the most vulnerable
paths to nuclear terrorism.

If the United States met its isotope
needs with domestic LEU-based pro-
duction, current law would block
HEU exports to foreign isotope pro-
ducers that refused to convert. Indeed,
if Congress pursued this path, foreign
producers would race to convert to
LEU targets as soon as possible, to en-
sure their own operations and to avert
the creation of a U.S. competitor. Ei-
ther way, the United States could halt
HEU exports for isotope produc-
tion, a major step toward its long-
standing goal of ending global com-
merce in bomb-grade uranium.?” #
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