
A RMS CONTROL ADVO
cates celebrated the passage of
the Energy Policy Act of 1992

because it included a long-sought
amendment intended to phase-out the
industrial use of weapons-grade urani

urn. The law restricts the export of high

ly enriched 235U,or HEU, for use as a
target or fuel in a nuclear reactor and
promotes the development of replace
ment fuels and targets that use enrich
ments ofless than 20%.

The arms control measure carries a
price that is troubling to producers of
molybdenum-99 for nuclear medicine.
The industry currently requires targets
made of 90% enriched HEU available
exclusively from the U.S. When irradi
ated in a reactor, the targets undergo fis
sion to @Mo,xenon-133, and iodine
13 1, among other elements. While
scientists say processes using low-en
riched uranium, or LEU, are technically
within their grasp, conversion would no
doubt increase the cost of radioisotope
production and ultimately the price of
technetium-99m generators.

Just how much it would cost is a mat
ter ofheated debate. Radiopharmaceuti
cal makers question whether the added
burden to their industry is justified by
the intended reduction in HEU circulat
ing in world markets. Proponents of
nonproliferation, such as Rep. Charles
E. Schumer of New York who spon
sored the HEU export restriction amend
ment, consider the costs negligible in
comparison to the benefits to be gained
in limiting the availability of HEU.

â€œNonproliferation concerns take
precedence over small economic con
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isotope production has become more
earnest.

â€œWe'reassuming that conversion may
be necessary if the U.S. says this is
something we have to do, though the
costs to our customers will be consider
able,â€•says lain C. Trevena, PhD, vice
president ofisotope production at Cana
da's Nordion Intl. â€œThequestion is, what
is the benefit, given that there is a lot of
HEU around anyway and the amounts
ofmaterial we're talking aboutâ€”grams
of material [for isotope targets] versus
kilograms for fuelâ€”doesit make sense?
Ifthe U.S. says yes then the industry is
going to have to pick up the tab.â€•

A large producer like Nordion may
use over 20 kg of HEU per year, not
counting fuel. Production facilities typi
cally keep 5 kg or less of HEU on hand
at any given time, thus avoiding the risk
of a single theft of enough material to
build a bomb.

Nordion, with its partner the govern

cems,â€•says Alan Kuperman, legislative
director for Rep. Schumer. â€œNoone is
interested in cutting off production [of
molybdenum-99], but the U.S. is not
going to continue to take the risk of ter
ronsm.â€•Arms control experts say that
as little as 15-25 kg of HEU would be
sufficient to build an implosion-type nu
clear bomb.

Gulf War Fallout

Saddam Hussein and the shocking
progress ofthe Iraqi atom bomb project
cleared the way for the passage of the
Schumer amendment. Proponents ar
gued that an adequate stockpile of HEU
is nearly all that stood in the way of an
Iraqi bomb. Hundreds of reports and
dozens of arrests of radioisotope smug
glers from Eastern Europe have also
heightened concerns about nuclear pro
liferation. Since many ofthe world's test
reactors have plans to change over to
LEU fuel, talk of converting targets for

19NNewsline

snmNewsilne

B@ ONENRICHEDUi@IuM EXPORTSINTENDED
AGAINST BOMB BUILDERS ALSO AFFECTS

RADIOPHARMACEUTICALMAKERS

Firmsquestionwhether the added burdento their industry is justified by the minuscule
reductionin HEU alreadycirculating.Preventingproliferationtakes precedenceover â€œsmall

economicconcerns,â€•a congressionalaide responds.



ment-owned Atomic Energy of Canada,
Ltd.,istheworld'slargestproducerof

@Moand the sole source for North
America. The company has already
committed to begin using LEU fuel.

U.S. exports of HEU for the time
being will continue to AECL/Nordion
and other companies abroad. The Nu
clear Regulatory Commission issued a
three-year export license to AECL in
1992forshipmentsof93.35%enriched
HEU for isotope production at Chalk
River totaling 73.164 kg. The license al
lows up to 22. 100 kg to be shipped in
1992,24.321kgin1993,and26.733kg
in 1993.

These and other HEU exports are al
lowed under the amendment, but only if
LEU targets are not available. Congress
also made exports contingent on contin
ued U.S. government support for â€œac
tively developingâ€•alternative LEU tar
gets and fuel for reactors. Thus the
measure restores funding to the Reduced
Enrichment Research and Test Reactor
(RERTR) Program at Argonne Nation
al Laboratory, which had languished
under the Bush Administration.

RERTR Program

Efforts to eliminate HEU exports
began during the Carter Administration.
Fearing the diversion of HEU in reactor
fuel to governments or terrorists seeking
tojoin the nuclear club, President Carter
launched the RERTR program in 1978.
The mission ofthe $5 million a year pro
gram was to develop advanced LEU
fuels to make weapons-grade material
obsolete. The Nuclear Regulatory Corn
mission mandated conversion of NRC
licensed reactors in 1986.

Work on LEU targets for isotope pro
duction began about the same time, but,
being a secondary concern to reactor
fuel, proceeded on limited funding until
the money evaporated altogether in
1992. The Schumer amendment is cx
pected to result in about $250,000 for
targetry work. The appropriation for the
entire RERTR program now totals $1.2
million.

Scientists in the RERTR program are
convinced that workable LEU targets

are possible. Their biggest challenge is
to maximize product yields. Using 20%
enriched targets rather than 90% en
riched requires about a five or six-fold
increase in total uranium content to
achieve equivalent yields ofwMo. That
means researchers have to figure out
how to pack about six times more ura
nium into each LEU target to make up
for the loss in enrichment.

Although designs vary, a typical HEU
target is a hallow can coated inside with
uranium oxide. Since increasing the
density of such films is nearly impossi
ble, researchers have experimented with
different coatings like uranium metal
foil and uranium suicide.

Processing the new targets presents
another set ofproblems. After irradia
tion, HEU targets are washed with an
acid solution that dissolves the uranium
oxide coating and the fission products
including @Mo,which is chemically sep
arated out ofthe solution. Ideally, LEU
targets should be made as compatible as
possible with whatever process each
producer is using for HEU targets.

These technical obstacles may have to
be overcome more than once, since each
of the producers of @Mouses a unique
process, says Armando Travelli, PhD,
manager of the arms control and non
proliferation program at Argonne. He
says the RERTR program is willing to
work with the companies like IRE in
Belgium, and AECL/Nordion in Canada
to help them each develop targets that
will work with their proprietary manu
facturing methods. â€œOurgoal is not to
develop the details, but to allow the fab
ricators to tailor the research to retain
their competitive advantage,â€•Dr. Tray
dli says.

Increased waste production is another
burden that comes with conversion. Pro
cessing more uranium for the same yield
of@Mo means handling more radioac
tive by-products: three to six times the
volume of dissolver solution, six times
more fission product salts, and up to
30% more waste to dispose ofat the end
of all processing steps.

Getting the Food and Drug Adminis
tration to approve any alternative

process will further add to the expense.
Nordion's Dr. Trevena says that demon
strating the ability to meet FDA's prod
uct purity standards is a â€œnontrivialcx
ercise.â€•The plutonium content of an
LEU target is about 26 times the amount
in an HEU target, making purification
more challenging.

â€œIdon't know if there will ever be a
suitable LEU target,â€•says James Mc
Govern of Cintichem Corp., a New
York company that used to produce
wMofor Medi-Physics, Inc. While still
in the business, Cintichem decided that
if HEU became unavailable the compa
ny could no longer make a profit pro
ducing moly.

Is Conversion Feasible?

What conversion to LEU would ulti
mately cost remains unclear, since no
one in the industry has released a corn
plete and accurate analysis.

â€œWehave been saying for many years
that it is clearly feasible but not many
people would agree,â€•says Dr. Travelli.
He dismisses as â€œalittle like a charadeâ€•
suggestions that the costs might be cx
treme.

â€œIdon't believe the costs will be as
large as companies have mentioned.â€•

To back up his impression he recounts
an episode at an international meeting
where a group from Argentina cx
pressed eagerness to start making @â€˜Mo.
The big producers, he says, tried to cx
plain to the newcomers that the business
was just not profitable and that they
were in it largely to fulfill an obligation
to medical needs. â€œTheArgentineans
were not buying it at all,â€•Dr. Travelli
says. Argentina and other countries such
as Peru and Indonesia remain extremely

interested in @Moproduction. Not to
mention the U.S. Department of Energy,
which has sunk most of the resources of
its self-supporting isotope program into
producing the material.

â€œThemarket numbers are very se
cret,â€•Dr. Travelli says. â€œProfitmargins I
don't think are as narrow as [companies]
say but it's true that it is a cut-throat
business.â€•According to the Internation

(continued on page 40N)
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International Physicians for the Preven
non ofNuclear War.

â€œHEUis a real proliferation con
cern,â€•says Mr. Bruyn, who believes
conversion to LEU targets is necessary
â€œevenif it costs a little bit moreâ€•to
produce radiopharmaceuticals. â€œThe
costs of preventing proliferation of nu
clear weapons grade materials are also
very high,â€•he says.

Slow Process Expected

Despite what appears to be mounting
political pressure, the conversion to
LEU targets may drag on for years.
Prodding the major test reactors to
switch to LEU fuels remains a much
more pressing goal of the nonprolifera
tion campaign. All eyes are on major fa
cilities like the HFR Reactor at the Pet
ten Establishment in the Netherlands
that have yet to convert to LEU fuel,
even though trial fuel assemblies are
ready and waiting.

If and when viable target alternatives
are available, the Schumer amendment
allows production facilities to get
around the export ban if they can show
that conversion to LEU would bring a
â€œlargepercentage increaseâ€•in the total
cost ofoperating the reactor. That won't
be an easy task for reactor operators,
however, and â€œtheburden ofproofis on
them,â€• says Mr. Kuperman of Rep.
Schumer's staff.

The situation is further complicated
by the entry of the Energy Department
into the @Momarket. The department's
isotope production program is unlikely
to use LEU targets since they recently

bought the rights to HEU target designs
used by Cintichem, Inc. a Medi-Physics
subsidiary that used to produce isotopes.
Furthermore, the Schumer amendment
applies no pressure on the DOE to
switch to LEU. â€œInternaluse is not a
problem, it's not the focus ofthe legisla
tion,â€•says Mr. Kuperman. Given this
scenario, corporations outside the U.S.
are likely to resist converting, citing the
â€œbadâ€•example of the Energy
Department and its unfair competitive
advantage.

Still, arms control officials believe
that conversion to LEU targets and fuel
is inevitable. â€œIthink so,â€•says Dr.
Travelli of Argonne. The only real
threat to that outcome he foresees is the
expansion of another source of HEU,
perhaps one of the cash-starved states
ofthe former Soviet Union. The U.S.
has an agreement with the Russian
Federation to buy up weapons-grade
uranium from the former Soviet Union
and convert it into fuel for American
nuclear power plants, but estimates of
how much of the material the Soviet
government had stockpiled and where
it is now remain uncertain. China and
France are also capable of enriching
uranium (France and Russia even sup
plied 12.3 kg of 93% enriched235U and
10 kg of 80% enriched 235Uto Iraq be
fore the Gulf War). For the Schumer
amendment to work as intended, the
U.S. would have to convince these for
eign governments to clamp down on
the distribution of HEU.

J. Rojas-Burke

Uranium
(continuedfrom page 28N)
al Atomic Energy Association, a coun
try with demand for 130 Ci or more per
week could break even producing its
own supply. As more 99mTcradiophar
maceuticals are developed, demand will
only increase.

Advocates of Conversion

Meeting the medical needs of devel
oping countries is one reason the IAEA
has supported research on conversion to
LEU targets. Nations with growing de
mand for radiopharmaceuticals but un
likely to secure shipments of HEU
would still be able to produce @Modo
mestically if investigators were to come
up with alternative designs using LEU.
But efforts to equip developing coun
tries for production don't strictly depend
on whether industrialized nations con
vert to LEU targets.

Arms control advocates insist that the
threat ofproliferation is reason enough
to ban exports of HEU and say the sheer
volume ofthe material around the world
provides ample support for their cause.
Over the years the U.S. has shipped about
24,000 kg of HEU to over 43 countries,
primarily in fuel assemblies for research
reactors. The 90% enriched fuel remains
40-60% enriched after burning. Most of
this spent fuel remains in storage at reac
tor sites, awaiting shipment to the U.S.
in exchange for credits with the Energy
Department for more HEU. Only about
6,000 kg have been returned to the U.S.
for reprocessing, according to Bas Bruyn,
an arms control analyst and consultant to

in trying to reduce the costs ofhealth care and regulatory bur
dens in biomedical research.

Finding the appropriate regulatory balance between cost-ef
fective, acceptable risk constraints and overburdensome, sti
fling restrictions is never easy or given to unanimous agree
ment. But the lack ofa comprehensive and consistent program
for all ionizing radiation satisfies no one, and is at the core of
the NRC's and radiation medicine's current dilemma.

Paul H. Murphy, PhD
President

Linesfrom the President
(continuedfrom page 34N)
needed â€œbelowregulatory concernâ€•policy, or BRC, went
down in flames when it encountered outraged and fearful en
vironmental activists, consumer groups, and legislators illus
trates the profound lack ofunderstanding ofrisk magnitudes.
Whether one is for or against nuclear power utilities, which
stand to benefit substantially from BRC, medicine and re
search desperately need the logical definition oflevels of ra
dioactivity that are BRC. We in medicine should take advan
tage ofthe opportunity to assist the NRC as the â€œgoodguysâ€•
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