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MULTI NATI ONAL AND | NTERNATI ONAL FUEL CYCLE FACI LI TI ES

Any nucl ear power reactor produces as a necessary by-product of
its operation fissile material that could be separated from the spent
fuel by chemical nmeans and used in the fabrication of nuclear explosive
devices. For all reactor types now commercially available or expected
to be available during the next decade, the relevant fissile by-
product of power production is plutonium* One of the nost inportant
proliferation-related issues that emerges out of the gradual inter-
national diffusion of nuclear power technology, therefore, is how the
spent fuel and particularly its plutoniumcontents will be handl ed.

Basically two options are available. States may choose to reprocess
spent fuel to separate the plutoniumand urani umfrom each other and
fromthe highly radioactive fission products and other actinide el enments
that are produced as the fuel burns or they may choose not to do so.
The benefits of reprocessing are the recovery of uranium and plutonium
for reuse in power reactors, and the reduction in volunme of high |eve
nucl ear waste that nust be isolated fromthe environment for tens to
hundreds of thousands of years. \Wether states will prefer to reprocess
or store spent fuel depends on the relative econonmics (which are currently
very uncertainz) of reprocessing and recycle versus the so-called throw
away option; their preferred nethod for handling nuclear wastes; and
the extent to which they see non-econonic incentives to recycle
recovered uranium and plutonium  Such incentives might derive froma

*One high temperature gas reactor, Operating on a thorium-uranium-233
fuel cycle is now in operation in the United States. Despite German
and sone continuing American interest in this technol ogy, however, such
reactors do not now appear likely to contribute significantly to nuclear
power prograns over the next decade. A thoriumuraniumfuel cycle could
be used in today's,light- and heavy-water reactors and proposals to do
so have been nmade. Nonet hel ess, this again seens unlikely to play a
significant role over the next decade.
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desire to reduce dependence on inported uraniumor the purchase of
urani um enri chment services or to gain experience with plutoniumfue
in anticipation of ultimte reliance on plutonium breeder reactors.3

In anticipation of the possibility that a nunber of non-nuclear
countries will, for one reason or another, choose to reprocess their
spent fuel, considerable attention has focused on possible mechanisns to
reduce the likelihood that wi despread reprocessing and the use of
plutoniumin reactor fuel will contribute to the proliferation of
nucl ear weapons. One possibility is for the United States and ot her
states with advanced nuclear industries to use exhortation, exanple,
provision of alternatives through the market, or some conbination of
these to persuade other states not to reprocess. Another is to encourage
states not to build their own reprocessing facilities. A ban on the
international transfer of reprocessing facilities or technology is
wi dely thought in the United States to be reinforcing of both objectives.*
Rel i ance on spent fuel storage facilities or sufficient reprocessing
capacity under national control in nuclear or |owrisk non-nuclear
countries to provide storage or reprocessing services to other states
is also frequently suggested as a means of dissuading states from buil d-
ing their own reprocessing plants. Finally, the creation of such
facilities under nultinational control has also been proposed to serve
the same purpose. One multinational reprocessing facility, the Euro-
chemic plant in Mel, Belgium has already been built but is no |onger
operating

The fuel for npst power reactors now in use and expected to be
avai | abl e at |east through the end of the century requires uranium that
has been partially enriched in the U 235 isotope. Although such |ow
enriched urani um cannot be used for explosives, any enrichment facility
can (with an econom c penalty dependent on the technol ogy used) be
enpl oyed to produce high-enriched, weapons grade uranium  Substantia
concern also applies to the spread of enrichnment technol ogy, therefore,

*For the role of the nuclear suppliers’ conference in regulating the

international diffusion of this technology, see the subnmission entitled
"The suppliers Conference."
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al though in this case the fact that the material produced in nornal
operations would not be weapons grade sonewhat reduces the risks com
pared to the reprocessing case. Miltinational facilities (MVFs) have
agai n been proposed as a neans of preventing the diffusion of enrich-
nent technology and facilities to non-nuclear states. |n fact two mul-
tinational organizations, Urenco /Centec and Eurodif already exist
for the purpose of providing enrichment services

A few commentators on the subject of nuclear proliferation and the
nucl ear industry have suggested going beyond the creation of nultinationa
facilities to truly internationalizing these conponents of the industry.4
Unl'ike a nultinational arrangenment which would involve a limted nunber
of participating states with each or at most a few facilities under
the control of any given multinational organization, the internationa
approach woul d have one organization, perhaps the | AEA, which has open
and perhaps close to universal menmbership own or control all (or at
| east nost) such facilities in the world

Advant ages and Di sadvant ages

There are several possible advantages of M\Fs that mght persuade
states to rely on themrather than build their own reprocessing or
enrichment plants. First, they woul d serve as nmechanisns for nobilizing
the technical personnel and know how of advanced industrial states to
provide a service for which smaller, |ess advanced states mght otherw se
have to become dependent on the industrialized states. Second, by
serving a larger nmarket than would national plants in countries with
smal | nuclear industries, economcs of scale are possible and the cost
of services could be reduced. Third, if spent fuel were stored at an
MNF or if high | evel wastes separated by reprocessing were not returned
to the country of origin, the MNF would solve the waste management
probl em which for many states is very difficult. Fourth, participation
in an MNF mght serve as a mechanismfor a state to acquire sufficient
technical expertise to build its own facilities at a later date. Froma
non-proliferation. perspective the safeguarding and physical protection
of a single, large MNF nmight be easier and nore certain than of many
smal ler, national facilities. Conpared to relying on services pur-
chased from nuclear supplier nations, M\Fs mght provide the further
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advantages of greater security of supply and at least partial satis-
faction of synbolic or nationalistic objectives that mght pronpt sone
devel oping states to acquire indigenous facilities as a denmonstration
of their ability to create and manage conpl ex technol ogical enterprises.

Proponents of the international approach claimthat it would have
all of these same advantages. Their major additional asset would be
their ability to mollify nore successfully the “sense of inequality,
resent ment against what is perceived as discrimnation, and a desire
for equivalent rights and status” on the part of developing states

Di sadvantages of M\Fs are of three kinds: those conmon to any
facility, those pertaining to both enrichnment and reprocessing
facilities, and those pertaining only to facilities that provide
reprocessing. Participation in any M\F would to some extent reduce
the freedom of individual action of participating states in organizing
and managing their domestic industries. In addition, the problens of
designing the institutional and legal structure and of successfully
Initiating, constructing, and operating any M\F would be very severe,
perhaps so severe that failure, unacceptable delays or insecurities
in the supply of services would be anticipated or realized. The possi-
bility of technology transfer cited above as a potentially attractive
feature of an M\F for small nuclear states can also be seen as a serious
di sadvantage froma non-proliferation perspective when reprocessing or
enri chment were involved

Support for a M\F that included reprocessing woul d weaken the case
that reprocessing itself should be foregone or delayed. If significantly
subsi di zed by nuclear states in an effort to encourage participation
an M\NF woul d obscure or undermne the natural market forces that m ght
otherwi se tend to discourage reprocessing. In any case, the argunent
agai nst reprocessing would be nore difficult to sustain in the face of
a mgjor nultinational effort to create a reprocessing facility.

More serious, once plutoniumwere separated at an MNF it nust be
prevented fromfinding its way into national explosive programs. Re-
processing in a MNF and shipping the recovered plutoniumback to the
state of origin, even if under safeguards, would be no better than having



IX-126

each state with its own safeguarded reprocessing plant and plutonium storage
area.  Mechanisms nmust be found, therefore, if a M\F with reprocessing
Is to be useful froma rimproliferation perspective, to prevent such
automatic return of plutonium  Several possibilities are available.

In order to persuade states not to use plutoniumfuel at all, they could
be offered an equival ent amount of uranium fuel in exchange for their
plutonium  Such an arrangement woul d require the cooperation of at

| east sonme suppliers of enrichment services and perhaps al so sone
uranium producers. Alternatively, states could be shipped their plu-
tonium but only under strict safeguards and in quantities required

for fairly immediate use in their reactors. To inplenent this pro-
cedure the MNF woul d have to include a plutoniumstorage facility and

al most certainly a mxed-oxide fuel fabrication capability.

A M\F that provided only spent fuel storage services would not experience
these difficulties associated with reprocessing. It would in addition
have many fewer technical and admnistrative demands made of it and
probably be easier and quicker to create than a larger and nore conpl ex
facility that included a reprocessing plant and other back-end facilities.
While not a substitute for national reprocessing for states determ ned
to recycle plutonium a nultinational spent fuel storage facility woul d
be quite sufficient for those states whose only interest is dealing
with nuclear wastes.

The disadvantages of international control of fuel cycle facilities
are again the sane as those for multinational control, except significantly
stronger. Particularly the problens of institutional design, distri-
bution of power and efficient operation would appear to be very serious
in the international case, even if the | AEA were used as the rel evant
organi zational entity.

Anal yses of MNFs

Beyond the internal analyses of international or multinationa
control of fuel cycle facilities that have been conducted within the
U S. and perhaps other governments, two significant studies have been
undertaken.  The first is the Regional Nuclear Fuel Cycle Center (RFCC)
Study of the IAEA, initiated in 1975 followng a prelimnary study the
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previous year. The second was the 26th Pugwash Synposium International
Arrangenents for Nuclear Fuel Reprocessing, held in May 1976 under the
joint sponsorship of the Canadian and American Pugwash G oups. Both
have focused on the back end of the fuel cycle and on multinationa
arrangenents only. Mich, but not all, of the analysis carries over
directly, however, to the enrichment case and international arrangements.

1. | AEA Region Nucl ear Fuel Cycle Center Study

The 1 AEA study was initiated in response to the interest of nenber
states in the M\F concept. It is intended “to assist the Menber States
in evaluating the relative nerits of the RFCC approach to establishing
fuel cycle facilities."6 As described by the Study’s director its
specific objectives are:

1. “To devel op the nethodol ogy for assessnment of alternative strategies
for establishment of integrated regional nuclear fuel cycle centres,
so as to evaluate their advantages and di sadvantages vis-a-vis
di spersed fuel cycle facilities.

9 "To prepare a report on this nethodol ogy, including illustrative
exanpl es on approaches and advantages to Menber States, for the use
of those organizations interested in the inplenmentation of nuclear
fuel cycle activities.

3. “To provide a mechanismfor the establishment of a forum where Menber
States and other interested parties can work out alternative strategies
with regard to nuclear fuel cycle activities as well as evolve
appropriate frameworks to cover institutional, |egal and other aspects
related to the establishment of such multinational fuel cycle
centers.”7
A smal|l internal staff at the IAEA is relying heavily on consultants

from nenber countries to provide technical, financial and other relevant

input data. The technol ogies to be considered cover the entire back

end of the fuel cycle: spent fuel transport, spent fuel storage,

reprocessing, mxed oxide fuel fabrication, and waste managenent. The

study al so includes the possibility that spent fuel would be stored for

a long period prior to reprocessing. Besides an analysis of econonics

and materials flow for which conputer simulation and optimzation nodel s
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have been constructed, the study will examne institutional and |ega
aspects; organization and adm nistrative aspects; financial considerations;
heal th, safety and environmental aspects, safeguards, physical security
and process controls; and public acceptance considerations.8 A report on
Institutional - Legal Framework Aspects was issued in July 1976.°

A summary report with illustrative analyses of alternative fuel cycle
strategies is expected to be presented to the Conference on Nucl ear

Power and its Fuel Cycle to be held by the | AEA is Sal zburg in May 1977.

Several significant results have already emerged fromthe | AEA
study. First, despite the enphasis on the regional nature of MFs
in the study’s name and original conception, this notion has now |argely
been abandoned because of the recognition that transportation costs
are smal |l enough to preclude significant econom es arising out of geo-
gr aphi cal proxim’ty.10 Second, at |east one participant in a M\F woul d
have to bring to the project rather extensive technical know how and
industrial support and to provide or arrange for a major part of the
financing. Thus, a MNF cannot be a consortiumonly of states with
immature nuclear industries. The assistance and support of at |east
one of the major nuclear supplier countries is thought to be
necessary. 1 Third, there appears to be inportant financial benefit
to be derived fromstates joining forces to build nultinational facilities
rather than building their own national ones. This financial incentive
is thought to be a major incentive for states to participate.

Fourth, great flexibility and variation is possible for the ins-
titutional and legal structure that would underlie an MNF. |ndeed
substantial variation already exists anong the three current M\Fs,
Eurochem c, Eurodif and Urenco/Centec.* Existing multinational enter-
prises that can serve as useful models for a MNF include not only these
three but also Intelsat, Scandinavian Airlines System Central Anerican
Air Navigation Service Corporation and European Conpany for the Financing

of Railways.13

*United Reprocessors, while a nmultinational enterprise does not own plants
or provide services. It is therefore not a useful nodel for a MNF.
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2. Pugwash Synposiumon |nternational Arrangenments for Nuclear Fuel
Repr ocessi ng

The Pugwash Synposi um exani ned the possible motivations for repro-
cessing in general and for reprocessing in M\Fs in particular. It
conpared reprocessing at national facilities and MNF al ong the dimen-
sions of economcs, safeguards, health and safety, waste management,
and physical security. It concluded

“with reasonable clarity that nultinational operation need not

necessarily entail a penalty on any of these dimensions.

Indeed, in sone respects the nultinational approach hol ds out
the possibility of substantial gains."15
The major potential gains were found to be in econom cs of scale com
pared to many small plants, and in facilitating safeguards and physica
security.

The Synposi um recogni zed the concern of all participant states
for security of supply and the special sensitivities of devel oping
country participants concerning their being provided a full and equal
share in the enterprise. It also recognized the problens of ultimte
di sposal of plutonium and of technology transfer. Dealing adequately
and simultaneously with all of these concerns was seen to be a very
demanding task. asstated in the Synposium paper on institutiona
arrangenents, “The overarching tension or trade-off is that between the
comrercial and political aspects of the enterprise.” 16

The institutional analysis stressed both the variety of mechanisns
available and the difficulty of creating a MN\F. It stressed the need
for a high degree of governmental involvenment and of increasing size
functional conplexity and nenbership from a nodest beginning. Spent
fuel storage was seen as an appropriate function with which to begin

Institutional and Political |ssues

Sone of the institutional and political issues that nust be addressed
in considering nultinational or international facilities have already
been nentioned. The nost inportant ones revolve around menbership, dis-
tribution of power, the political-comercial tension, access to tech-
nology, and the role of the IAEA. It is the existence of such issues
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that constitutes the inportant distinction between these institutiona
arrangenents and national facilities. The extent to which they can be
adequately resolved will determne both the feasibility and val ue of
multinational or international facilities. Answers to detailed questions
about the instrunentality by which the enterprise would be |aunched and
given legal status, (whether it be an intergovernment treaty or the
creation of a traditional shareholding conpany for exanple), and whether
new or existing entities would be charged with managenent and operations
would flow directly from the manner in which these nore fundanenta

i ssues are resolved.

Menbership in a MNF could be determined on the basis of geography,
historical ties between governnents or comercial enterprises wthin
participating states, or shared comon interests and plans for nuclear
devel opment.  There appears to be agreement that at |east one technically
advanced state nust participate in a multinational venture, but whether
as a regular menber or not is not definite. For a MNF nenbership woul d.
presunmably be closed to the initial interested parties or to other
states acceptable to them An international arrangenent woul d, by
definition, be open to participation by any state. One special case
of an MNF is of particular interest. This is a bilateral arrangenent
for joint control of a reprocessing or enrichment facility between a
nucl ear supplier state and its custoner. Such an arrangenent night
significantly reduce the risk of diversion fromtransferred sensitive

facilities.
Distribution of power within the venture will be an inportant
issue. If states are to forego their option to build domestic reprocessing

or enrichnment plants and are to feel secure in their dependence on

a nultinational or international facility, they nust be assured through
an appropriate distribution of power over policy and operations that
their interests will be protected. That is, the structure of the

organi zation must be politically acceptable to participating governnents.
This may be assured by careful drafting of an enabling treaty instrunent,
by a requirement for consensus on inportant decisions, by appropriate
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distribution of voting rights and specifying different majority require-
ments for different issues, by division of responsibility anong a number
of decision making bodies following different procedures or by some
conbi nation of these.

There will be a tension within any multinational or internationa
facility between the desire to operate efficiently on a comercial basis
and the need to be responsive to a variety of (sometimes contradictory)
political objectives. Wil e governments will inevitably be directly
invol ved in oversight and plotting policy directions, day to day manage-
ment and supply of services should be protected as nuch as possible from
political interference. \Wether this nmeans creating a nultinationa
comercial enterprise to manage the facility or contracting with a
single private concern to do so is a matter of choice.

If a facility that includes reprocessing or enrichment is not to
serve as a mechani sm by which participating states can increase their
own technol ogi cal base for the purpose of eventually initiating nationa
plants, limtations nmust be inposed on the transfer of technology or
on the purposes to which acquired technol ogy may be put. Conpeting
with this will be the desire of developing states to use their partici-
pation in the arrangement to increase their level of technol ogica
sophistication. This is a fundamental issue that will be difficult to
resol ve

The role of the I AEA can certainly be to provide technical assistance
and a facilitating nmechanismfor the creation of a nultinational or

international facility. It would also no doubt be called on to provide
safeguards. Article 1X 1.1 of the I AEA Statute authorizes the Agency
to “establish or acquire . . . . plant, equipnent, and facilities for the

17 of nuclear nmterials. [t therefore

recei pt, storage, and issue”
presunmably already has authority to establish an international spent

fuel storage facility under its control. The Agency cannot of course

act to do so wthout authorization fromthe Board of Governors or perhaps
the General Conference. \ether or not its mandate under Article Il
Functions, could be interpreted broadly enough to pernit its direct
operation of a reprocessing or enrichment plant or whether its nandate
shoul d be appropriately extended are matters that nust be decided by

the Governing Board and Member States.
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Eval uation

In assessing its utility froma non-proliferation perspective,
any nultinational or international fuel cycle facility nmust be conpared
to the alternatives of facilities under national control in non-
nucl ear states and relying on other nmechanisms to dissuade states from
reprocessing or relying on their own sensitive facilities. The prinary
al ternative mechanisms of dissuasion would be, in the case of reprocessing
assuring states of sufficient supplies of enriched uraniumto obviate
their desire to recycle plutonium and move rapidly to breeders and, for
enrichment and reprocessing providing sufficient capacity in nuclear or
| ow-risk non-nuclear states that others would be content to rely on
for delivery of services

The obstacles to establishing a truly international mechanism for
owning and operating fuel cycle facilities seemgreatly to outweigh the
anticipated benefits conpared to other alternatives. It does not,
therefore, appear to be a fruitful avenue for study or for policy
initiatives. The relative lack of attention given this option, seens
conpletely appropriate

Despite the w despread concern of only a few years ago that the
com ng decade woul d see a shortage of enrichment capacity or at |least a
very tight market for enrichment services, this no |onger appears to
be the case. Over the next ten to fifteen years there is in fact a high
|'i kel'ihood that excess enrichnment capacity will exist in the world and
that the major policy question for supplier countries, particularly
the United States, is whether or not to build enriched urani um stockpiles.
In addition, the nunmber of commercial suppliers of enrichment services
I's diversifying conpared to the past when the United States was the
only one. No urgency currently exists, therefore, for the internationa
community to stinulate the expansion of enrichment capacity at MNFs or
otherwise. Two of the new enrichment suppliers have in fact been
established as M\Fs in order to share both the financial cost and enter-
preneurial risks. Urenco/ Centec involves conpanies and the governnents
of Britain, Holland and West Germany in the provision of enrichment
services using centrifuge technology. Eurodif is a comercial venture
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with participation from government agencies or private entities in
France, Belgium Italy, Spain and Iran. Except for lIran there is no
participation in these M\Fs from devel opi ng countries towards whomthe
nul tinational concept is primarily directed. Nonetheless, given the
anticipated excess and diversity of supply, there appears to be little
incentive at present to stinulate the creation of a new MNF with broader
devel oping country participation

The primary interest in M\Fs, therefore, is for the back end of the
fuel cycle. Except for the small nunber of states with reprocessing
plants operating or close to conpletion, no long termspent fuel storage,
urani um oxi de fuel reprocessing or nuclear waste management capability
exists. There is however a grow ng demand for such services in every
country with a current or anticipated nuclear industry. The focus to
date on MNFs for reprocessing and spent fuel storage is, therefore,
totally appropriate. The concept does appear in this case to have sone
potential net benefit as a mechanismfor reducing the |ikelihood that
the diffusion of nuclear power technology will contribute to nuclear
weapons proliferation

The strongest case can be nade for a MNF that woul d take and store
spent fuel. Ofering such a solution to the waste nmanagenment problem
of states not now particularly interested in recycling plutoniumwould
reduce their incentives to reprocess either donestically or abroad.

O course a national enterprise that offered such services on a comercia
basis would be equally useful, but seenms unlikely to come into existence
because of the universal reluctance on the part of countries to serve as
a nuclear dunping ground. This sanme reluctance mght preclude the
establishment of a M\F for that purpose, since it must be actually

sited within sonme country’s boundaries. There is sone chance, however,
that the nultinational nature of the facility and its inportant role in
aiding the cause of non-proliferation would mtigate the opposition.

An assessnment of the utility of MNFs for reprocessing depends on
expectations concerning states’ decision to reprocess and the growh of
the commercial reprocessing industry as now constituted. |f expectations
are high that nost states with emerging nuclear industries can be persuaded
not to reprocess, no action should be taken nowto initiate a MNF with
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reprocessing. If, to the contrary, many such states are expected to
seek nechanisms to reprocess their spent fuel, the question becones
how t o persuade themnot to build their own national facilities.
Unlike the enrichment case, reliance on existing or anticipated excess
reprocessing capacity in advanced industrialized states does not appear
viable. Geat uncertainty exists concerning the reprocessing industry
in the United States. Japan is unlikely to have excess capacity in the
foreseeable future. The only sure suppliers of services are the European
partners of United Reprocessors. But even here, the West Germans face
serious difficulties of public acceptance of their planned 1500 tonne
per year plant and expansion of capacity by Britain and France is not
assured. Even if significant capacity coul d be made avail able by
United Reprocessors countries to the international market, many states
m ght well be reluctant to rely on a single foreign supplying entity
and to pay the high prices that United Reprocessors is demanding. In
this case, therefore, the creation of one or more MNF mght well be
desirabl e

Little can be done until the report of the IAEA Study is delivered
and studied in depth. If, as is likely, the Study finds MNFs feasible
and economical |y advantageous, action could then be taken by the United
States, by other suppliers or through the suppliers’ conference to
stinulate interest in a specific MNF project. Stinulation is all that
will be possible, however. The mgjor interest and initiative nust cone
fromthe states that would be the primary users of the facility. As
poi nted out by those analyzing institutional arrangenents for the
Pugwash synmposi um

"any effort to cajole - not to Say coerce - participationin a

nul tinational fuel cycle enterprise would be wholly m splaced.

A reluctant partner would have available an infinitude of

points and issues to create plausible, irritating, and ultimtely

defeating delay and conplication in the negotiating process.

Only assent freely given in the perception that the enterprise

really serves the interests-of the countries involved will be able

to surmount the many institutional problenms that will inevitably

arise."”
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Furthermore, while an MNF for reprocessing mght well provide economc
and security of supply advantages to its participating states, it wll
contribute to the objectives on non-proliferation only if provisions
are built in to protect against states ultimtely building nationa
plants with technology acquired fromthe M\F and if an alternative is
found to shipping large quantities of plutonium even under safeguards,
back to the participating states.

G ven the apparent agreement of those who have studied the M\F
concept that nodest beginnings stand the greatest chance of success,
econom cs of reprocessing, there may be considerabl e advantage in
proceeding in stages. Starting with a spent fuel storage facility
woul d avoid an early commtnent to reprocessing, assist imediately
with the waste management problem and provide a period of nodest
demands for the MNF to prove its ability to function and gain the
confidence of participating states. If initially chartered with a
mandate to expand into reprocessing and nixed oxide fuel fabrication
and if sited appropriately, a MNF that initially provides only spent
fuel storage services could be expanded later. This is an approach
very worth considering.
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