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Through the conmbined efforts of the United States and nmany
ot her nations participating in the Reduced Enrichnent for
Research and Test Reactors (RERTR) program much progress has
been made toward reducing the anount of highly enriched uranium
(HEU) in international comerce. Alittle nore than a year ago,
the U S. Departnment of Energy adopted a new 1 O-year policy to
accept research reactor spent nuclear fuel into the United
States from other nations. The policy supports U S. nuclear
weapons nonproliferation objectives and denonstrates the
continued conmtnent of the U S. to the RERTR program This
paper is a review of the past year's activities and addresses
t he progress made since the policy was inplenented.

At the tinme the policy was adopted in 1996, the United
States determ ned that spent nuclear fuel and target materi al
from41l countries would be eligible for acceptance. The total
anmount of eligible materials was approximately 20 netric tons
of heavy netal of spent fuel and target material containing
about 5 netric tons of HEU. While the United States has
recei ved indications that several nations are going to pursue
other initiatives for the disposition of their spent fuel and
may not participate in the programat this tinme, the overal
response to the new policy has been extrenely positive. For
exanpl e, Canada has chosen to focus efforts over the next three
years on devel opi ng donesti ¢ managenent alternatives for the
di sposition of their spent fuel and as a result may not ship
research reactor fuel to the United States under the acceptance
policy. The United States applauds and encourages eligible
countries to begin efforts such as those bei ng undertaken by
Canada. However, we would al so caution that eligible countries



must formally enter into an agreenment with the United States
during the policy period (May 13, 1996 to May 12, 2006) if they
are to participate in the acceptance program The policy period
w Il not be extended and early sign-up is recomended. Wile
the acceptance policy expires on May 12, 2006, the acceptance
program expires on May 12, 2009, to allow the shipnment of spent
fuel which is renmoved fromthe reactor by May 12, 2006. In

ot her words, spent fuel generated through May, 2006 can be

shi pped t hrough May 2009.

To date, research reactors in 14 countries have entered,
or are in the final stages of negotiating, formal contractual
agreenents with DOE. These reactors are fromcountries which
i nclude Chile, Colonbia, South Korea, |ndonesia, Gernmany,
Italy, Sweden, Canada, Switzerl and, Japan, G eece, Dennark,
Spain and Australia. Presently, contract discussions are
underway with reactors in several other countries, including
the Philippines, Brazil, Thailand, Slovenia, and Romania. W
anticipate formal agreenents with other eligible countries as
wel | .

Last year, at this time, | reported that the first
shi pment of spent fuel under the United States' 10-year
acceptance policy had recently been conpleted and that planning
for the next several shipnments was actively underway. W can
now say that three nore shipnments of alum num based (MIR) spent
fuel have been conpleted with plans well underway for a fifth
MIR shi pment and the first shipnent of TRI GA
(non-al um num based) research reactor spent fuel

Four shipnents of research reactor spent fuel have been
successfully conpl eted since the acceptance policy was
inplemented in May 1996. The first shipnment, received in
Sept enber 1996, consisted of 8 casks containing 280
al um num based spent fuel elenents fromresearch reactors in
Cermany, Sweden, Switzerland, Chile and Col onbia. In Decenber
of 1996, we received a truck shipment of 41 spent fuel elenents
in one cask fromOntario, Canada. In April of this year, we
recei ved a European shi pnent fromresearch reactors in Gernmany,
Switzerland, Spain, and Italy consisting of 269 elenents in 7
casks. The nost recent shipnment, 232 elenents in 7 casks, was
received in August from Japan, Sweden, CGermany, and Spain. In
total, approximately 0.25 netric tons of heavy netal spent
nucl ear fuel in 822 alum num based (MIR) spent fuel elenents
have been returned to the United States. The Departnent of
Energy is proud of its successful efforts to inplenent the
program and its denonstrated capability to accept research



reactor spent nuclear fuel fromother nations. W are also
appreci ative of the outstanding cooperation fromresearch
reactor operators and governnent officials.

Overall, the United States anticipates receiving about one
shi pnment every two to three nonths during the remaining twelve
years of the programi's duration (ending in May 2009). W are
maki ng every effort to consolidate shipnments from nei ghboring
countries when possible to mnimze costs and the nunber of
shipnents in response to the concerns of program participants
and affected communities in the United States. One of the
i ssues that has been the subject of much interest is the
definition of “failed” fuel and the U S. Departnent of Energy
requi renents for canning. Prior to shipnment, the Departnment has
been actively studying questions regarding the transportation
and storage of research reactor fuel that could be
characterized as "damaged". Canning “damaged” spent fuel adds
substantial costs to a shipnent because of the actual canning
process, new cask baskets, and the resulting reductions in the
quantity of fuel that will fit in a cask. Based on past
experience and an exam nation of the uni que physical
characteristics of netal alloy spent fuels, our prelimnary
conclusions are that research reactor fuel, particularly
MIR-type fuel, with corrosion damage and t hrough-clad pitting
may be acceptable for shipnment wthout canning. Cask
certification and transportation regul ati ons do not appear to
prohi bit the shipnment of such damaged spent fuel. Elimnating
the need to can corrosion-damaged spent fuel, while stil
ensuring the safety of the shipment WIIl be wel cone news to
many research reactor operators In thc very near future. W
will he issuing a Failed Fuel Report which wll contain
recommendations for canning criteria.

As shown by our successful acceptance record, the
Department of Energy is working diligently to inplenent the
program and provide relief to as many facilities as quickly as
possi bl e. The Departnent is collecting data on spent fuel
inventories froma nunber of research reactors through existing
docunentation and site visits. Last weeks Departnent of Energy
staff returned fromsite visits at research reactors in
Germany. Romani a, Slovenia and Italy. During these trips,
officials nmet with reactor operators and regulatory authorities
to discuss program participation and conducted facility
assessnments. In the next few nonths, teans will also be
conducting site visits in Australia, Japan, Venezuela, Brazil,
and Uruguay. During the site visits, Departnent officials
explain the program assess the facilities' capabilities to



support a fuel shipnent, discuss |ogistics associated with
shi ppi ng spent fuel, and answer questions fromresearch reactor
operators and appropriate governnent authorities.

Once research reactor spent fuel is accepted into the
US, all alumnum based MIR-type spent fuel is nanaged at the
U. S. Departnent of Energy's Savannah River Site in the State of
South Carolina, and all non-al um num based TRI GA spent f uel
wi |l be managed at the |Idaho National Engineering Environnental
Laboratory in the State of |daho. Managenent activities are
focused on: (lI) safe interimstorage; and (2) getting the spent
fuel in "road ready" condition for eventual transport to and
di sposal in a geologic repository. The later activity is a
chal | enge because of the HEU nature of the al um num based spent
fuel which, in the United States, has not historically been
destined for the geologic repository. Criticality, for exanple,
has been a major concern for the highly enriched al um num based
spent fuels. Qur strategy to address this issue is to devel op
non-processing alternative technol ogies that will achieve
di sposal in a repository with mninmal treatnent. W are
proceeding with the parallel devel opnent of two treatnment
technol ogi es. The primary technology is the nost technically
sinpl e approach -- direct disposal in “co-disposal” packages.
In this approach, canisters of spent fuel are co-disposed with
hi gh-1evel waste canisters within the sane repository di sposa
package. W have conpl eted design efforts and prepared
techni cal specifications for fabrication of a co-di sposal
canister to predict performance of al um num based fuel in a
repository environnent. We are studying the use of neutron
absorbers such as boron stainless steel plates to control
criticality. The backup technology is dilution -- or mxing the
fuel with natural or depleted uranium Castings of nelted and
diluted material have been poured for the initial material
exam nati on

| f these two technologies -- direct disposal and dilution
-- do not prove to be technically achievable for alum num based
spent fuel, we would consider processing small anmounts of
research reactor spent fuel received under the acceptance
program and from our own research reactors. However processing
of this material is not our preferred nmanagenent approach.
Moreover it any such processing is deened necessary it would
not involve the extraction of plutoniumand any resulting HEU
woul d be bl ended down to LEU in keeping with our
nonproliferation objectives.



We are commtted to cooperate with interested countries
and the research reactor conmmunity in devel oping high density
LEU fuels for research reactors and remain willing to assist in
devel opi ng solutions for the managenent of spent fuel in your
own countries after the United States acceptance period expires
in 2009. Just as we have begun fornul ati ng and studyi ng
technical strategies for the storage, disposal, and nmanagenent
of spent nuclear fuel in the US., the results of which can be
made available to you, we encourage other nations to do the
sanme. A key | esson we have learned in inplenenting this program
is that it is never too early to begin one's planning efforts.

In closing, the United States acceptance policy has enjoyed
much success in the first year of inplenentation. W have
denonstrated that shipnents can be nade safely and securely,
even under difficult conditions. The vast |evel of support
provi ded by many countries is evidenced by the |evel of
participation to date and in the contractual agreenents
establ i shed between us. W continue to work on |ong-term
solutions to the disposition of research reactor spent nucl ear
fuel and have made good strides in formulating the nuch needed
technical strategies for storing and di sposi ng of spent nucl ear
fuel. Through I ong standing conmtnments to peaceful uses of
nucl ear materials, and participation in the RERTR program we
are creating an environnent where the benefits of nuclear
technol ogy can be fully enjoyed without fearing the potenti al
proliferation of nuclear weapons.



