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CO-CHAIRMBN/HG. 3 /72 /Rev. 2 
8 August 1978 

KEY QUESTIONS - BACK-EHD CP THE FUEL CYCLE 

TASK FORCE E 

Consistent with the general purposes and objectives of INFCE, it is 

understood that the following key questions concerning services and their 

related equipment and technology are to be treated in the context of 

national needs consistent with non-proliferation. 

GENERAL QUESTIONS 

1. What aspects of the present situation contribute to or detract from 

assurance of access to available services related to the back-end of the 

fuel cycle? 

2. (Depending on the input from other Working Groups) What is the likely 

impact on assurance of fuel supply, having regard to changing demands for 

fuel arising from the adoption of one or another of the following alternatives: 

- spent fuel is being interim stored, 

- spent fuel is disposed of, 

- spent fuel is being reprocessed? 

3. What technical, economical, legal and political guarantees might be 

offered that could improve assurance of supply of the following services: 

- take away of spent fuel with credit for contained uranium and 

Plutonium, 

- timely access to central storage facilities for spent fuel, 

- reprocessing services, 

- access to uranium and plutonium recovered from reprocessing, 

- interim waste storage services, 

- final waste storage services? 

4« In what way can multinationally controlled fuel cycle centres or other 

institutional arrangements contribute to assurance of access to services 

related to the back-end of the fuel cycle? 

5. What other measures, such as investments in national or multinational 

projects, might be taken to enhance security of supply of back-end services, 

taking into account the reluctance of many countries to depend on third 

parties? 
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STORAGE OF SPEHT FUEL 

6. What measures might be taken to guarantee access to spent fuel 

transport and storage services? 

REPROCESSING 

7* Are external factors adversely affecting the implementation of 

bilateral agreements bearing on reprocessing or the implementation of 

commercial reprocessing contracts? If so, what measures might be taken 

to improve the situation? 

8. Are current bilateral agreements bearing on reprocessing or are 

commercial reprocessing contracts giving sufficient guarantees of supply 

or should they be complemented by other guarantees? 

RECOVERY OF FUEL 

9. What arrangements exist in bilateral agreements bearing on reprocessing 

or what arrangements exist in commercial reprocessing contracts to assure 

availability of the fuel contained in spent fuel for further use, and do 

such arrangements suffice to give appropriate assurance of fuel supply? 

10. Which mechanisms could be established in order to give to the owners 

of nuclear material either contained in their spent fuel or resulting from 

reprocessing of their spent fuel and which iB stored or reprocessed at a site 

outside their national jurisdiction or territory, the technico-economic, legal 

and political assurances that they will be able to recover their nuclear 

material or spent fuel if they want it? 

DISPOSAL OF WASTE AFP/OR SPEHT FUEL 

11. What steps might be taken to assure access to waste or spent fuel 

disposal sites once they become available and what steps are needed to 

ensure the timely availability of such sites? 



CO-CH&IRMRr/te. 3/76 

27 Septeaber, 1978 

INFCE Working Group 3 

US Contribution 

Task Force E - Key Questions - Back-End of the Fuel Cycle [cc/foo. 3 A 2 Rev 2] 

Consistent with the general purposes and objectives of INFCE* it is 

understood that the following key questions concerning services and 

their related equipment and technology are to be treated in the 

context of national needs consistent with non-proliferation. 

General Questions 

Question 2. (Depending on the input of other working groups), what 

is the likely impact on assurance of fuel supply, having regard to changing 

demands for fuel arising from the adoption of one or another of the 

following alternatives: 

- spent fuel is being interim - stored 

- spent fuel is disposed of 

- spent fuel is being reprocessed 

Answer. The answers to these questions will depend on numerous factors 

including projected nuclear power growth, and the availability and cost of 

natural uranium and enrichment services. Also important will be a 

comparison of the costs of reprocessing and recycle and waste disposal 

on the one hand with the costs of long-term spent fuel storage or 

disposal, and costs of using fresh fuel on the other. 
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In addition it will be necessary to take into account the nonproliferation 

implications of each of these alternatives. It is therefore premature 

to provide definitive answers to these questions until the required 

data from Working Groups 1, 2, 4, 5, 6 and 7 become available and the 

needed comparisons are made. 

Nevertheless, it may be worthwhile to point out that the energy value 

of recovered LWR fuel, when employed in LWR recycle, while not insignificant 

in resource terms, represents only a small fraction of fresh fuel needs 

of LWR's. Consequently, immediate reprocessing for the purpose of 

LWR recycle cannot have a significant impact on fuel assurances. Nations 

which make use of LWR's will require a reliable supply of fresh LEU. 

While there are uncertainties as to world and regional uranium resources, 

there is no reason to think the contribution from recycled LWR fuel would 

be crucial for the adequacy of supply for any individual country or have 

any major impact on uranium prices. As for enrichment, it 1s in surplus, 

and can be expanded as needed. The economics of LWR Pu recycle are marginal, 

and depending on assumptions, may even be negative rather than positive. 

These considerations suggest that reprocessing for thermal recycle will 

have little or no impact on assurance of fuel supply. 
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Question 4. In what way can multinationally controlled fuel cycle 

centers or other institutional arrangements contribute to assurance 

of access to services related to the back-end of the fuel cycle? 

Answer. Multinationally controlled fuel cycle centers might contribute 

to improved assurances of supply of back-end fuel cycle services in 

several ways depending on the specific nature of the organizational 

financial and other arrangements of the multinational center. For 

example, financial participation by consumers of back-end services in 

the form of equity ownership and/or management in multinational centers 

could improve assurances of supply by giving consumers a role in the 

decision making processes of the fuel cycle center. It would thus 

assure them a voice in production and sales and in access to the benefits 

of advanced technology. Through such mechanisms consumers could have 

greater say in production plans, sales arrangements, etc. to meet their 

specific fuel cycle needs. 

Assuming that such centers are large and could serve a number of countries, 

they might enjoy, as the IAEA study on regional fuel cycle centers points 

out, certain economies of scale that could provide consumer participants 

with services at less cost then if they had developed their own national 

plants. 

Multinational centers could involve a pooling of financial resources 

which, particularly for some developing nations, would allow participation 

in fuel cycle facilities which they could not reasonably afford to construct 

nationally. Similarly, multinational centers would involve a pooling 
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of technical engineering, and management resources which could lead 

to the availability of facilities that some participating nations could 

not develop nationally. For the same reasons, these facilities could 

provide greater assurances of timely and reliable operation than similar 

facilities built nationally. 

In addition, assuming that such centers provide adequate technical and 

institutional barriers to the spread of nuclear explosive devices, they 

could help to provide improved assurance of access to back-end fuel 

services by reducing proliferation concerns. In this connection it 

should be noted that multinational arrangements for the storage and 

management of spent fuel could provide a significant benefit to countries 

facing spent fuel storage problems and at the same time provide non-

proliferation and safeguards advantages. 

On the other hand, it is important to recognize that if such multinational 

centers were to include sensitive technologies or materials, Improved 

assurance of access to fuel cycle services will depend greatly on the 

incorporation of adequate controls and on the adoption of stringent 

rules and conditions governing the deposit and release of materials that 

can be easily converted to explosive-useable form. Such measures are 

necessary to improved assurance of supply in order to give the world 

community high confidence that the services of the multinational center 

will only be used for peaceful purposes. 
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Question 5. What other measures, such as Investments In national 

or multinational projects, might be taken to enhance security of supply 

of back-end services, taking Into account the reluctance of many countries 

to depend on third parties? 

Answer. On the question of investments in multinational projects, 

see answer to question #4. Whether investments in national projects on 

one's own territory might enhance security of supply of back-end services 

will depend on a number of Comdex factors. For example, investment in 

national reprocessing facilities and MOX fuel fabrication facilities would 

require the existence of a rather large scale nuclear power program in 

order to justify the high capital costs involved. Even in such cases, some 

believe the economics of even large scale reprocessing facilities are 

uncertain and at best of marginal benefit. Nevertheless, because of the 

significant diseconomies of scale associated with small plants, countries 

with limited nuclear power programs could suffer a serious misallocation 

of their financial resources by investing in high cost and inefficient 

reprocessing facilities. Moreover, the development on a widespread basis 

of such facilities could raise significant international concerns due to 

the serious risks of proliferation associated with these activities. Such 

concerns could severely affect the security of supply of back-end services. 

In the case of spent fuel, considerable additional steps could be taken 

on a national basis to increase at-reactor or near-reactor storage 

capacity, especially for new reactors under construction or planned. In 

addition, opportunities exist for bilateral, regional or multinational 

cooperation in this area. In this connection, see the answer to question 6. 
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National participation in fuel cycle facilities in other nations can 

take a variety o* forms. In general, on the basis of concrete examples 

to date, investment by one country in fuel cycle facilities located 

elsewhere has been accompanied by important rights related to the 

allocation to the investing nation of the services performed by the 

facility. While the argument can be made that the investing country 

is still, in such cases, relying on an external source of supply, such 

arrangements can provide important additive assurances not available 

to those who are simply "customers" of the facility in question. 

Under appropriately structured arrangements, rights could be created 

which would effectively overcome any realistic concern that the 

investing country would be arbitrarily deprived of its access for any 

commercial or political reasons. This is particularly true where the 

countries in question are linked by a strong complex of economic and 

political relations which would inhibit any action with respect to 

one arrangement that could jeopardize others. 

Question 6. What measures might be taken to guarantee access to spent 

fuel storage and transport services? 

Answer. Despite the selective efforts of countries to increase national 

storage capacity, one of the major problems affecting this area of the 

backend of the fuel cycle is the inadequacy of presently planned spent 

fuel storage capacity to accommodate projected spent fuel arlsings. 

While 1t is recognized that a number of states are encountering 

difficulties in establishing the conditions necessary to meet this need, 
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and international cooperation may be necessary to assist in special 

circumstances, the basic responsibility for fulfilling this need seems 

more properly a national one. The risks attendant on LMR spent fuel 

storage are cf lesser magnitude than those associated with reactor 

operation, and spent fuel storage adequate for a number of years of reactor 

operation can be installed at the reactor site at modest incremental 

cost, 

In addition, as noted in the recently released IAEA study on International 

Management and Storage of Plutonium and Spent Fuel, another problem 

will be finding one or more states willing to provide facilities for 

storing the spent fuel from other countries. 

To accommodate situations where national storage appears impractical, or 

where storage outside the country appears preferable, international or 

multinational access should be available. The U.S. has made an offer 

to accept a limited quantity of spent fuel from other countries when 

this would serve to further nonproliferation objectives. Implementation 

of the U.S. offer will be undertaken after the legal, financial, technical, 

environmental and nonproliferation conditions are defined. 

Nevertheless there 1s a growing worldwide need to deal 1n a timely and 

effective manner with the global spent fuel storage problem and to 

develop those measures necessary to provide spent fuel storage and 

transport services capacity and access to it. 
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Neasures that merit further con-sderation include: (These are discussed 

in further detail in a US pap^r submitted to INFCE-WG-6 which is attached.) 

1) Some states might find it possible to accept spent fuel along 

the lines of the US approach under appropriate economic and nonproliferation 

conditions. 

2) Countries with excess storage capacity at existing reprocessing 

facilities might consider making excess spent fuel storage service 

available to other states on a commercial basis 

3) Suppliers might consider the extension of supply agreements 

to include provision for return of spent fuel to the supplier state 

4) States could cooperate in the construction and operation of 

regional and international spent fuel storage facilities possibly under 

IAEA auspices. In this connection, the recently published IAEA study 

on the International Management and Storage of Plutonium and Spent Fuel 

is a useful starting point in outlining possible alternative institutional 

roles for the IAEA in this important area. The US has urged that the 

Agency convene a meeting of consultants to consider these questions. 

Question 7. Are external factors adversely affecting the implementation 

of bilateral agreements bearing on reprocessing or the implementation of 

commercial reprocessing contracts? If so, what measures might be taken 

to improve the situation? 

Answer. Several supplier states exercise certain bilateral rights over 

the reprocessing and other subsequent disposition of the materials they 

export. These rights may be viewed by some as having a potential for 

adversely affecting the Implementation of bilateral agreements associated 
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with reprocessing or of commercial reprocessing contracts. Supplier states 

have made every effort in the implementation of these rights to avoid 

disruption in the nuclear power programs of the countries involved. 

This is not to say, however, that supplier states will not continue to 

attach necessary nonproliferation controls and conditions on the re

processing and other subsequent disposition of recovered materials which 

they originally supply. 

In exercising such rights supplier governments are acting in accordance 

with their own national export laws, regulations and policies. They have 

been motivated by the conviction that because of the serious risks of 

nuclear proliferation associated with these activities, supplier states 

have a special obligation to act responsibily in assuring Lnat adequate 

controls and conditions are applied to the materials they export. 

Therefore, improvements in the security of supply of services dealing 

with reprocessing agreements or contracts will crucially depend on the 

adequacy of the nonproliferation measures involved. Measures that might 

improve assurance of access to such services and that merit further 

exploration include: 

— the avoidance of premature reprocessing with the attendant 

buildup of excess plutonium stocks before they are needed and until 

adequate proliferation resistant measures are put into effect 
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~ the use of adequate proliferation-resistant reprocessing 

technologies 

— the use of adequate proliferation-resistant technologies for 

the storage, fabrication and transportation of plutonium 

— the deployment of institutional mechanisms which might reduce 

the risks of nuclear explosive proliferation associated with reprocessing 

and the subsequent disposition of plutonium. 

Whether such measures would be practicable and would provide adequate 

proliferation resistance is under study in other INFCE Working Groups. 

In particular, the technical and institutional studies being undertaken 

in INFCE Working Group 4 should be of considerable relevance in 

identifying possible measures to strengthen the barriers to proliferation 

associated with reprocessing and its related activities and should be 

helpful in identifying measures that might improve security of access 

to needed supplies in this area. 

Question 10. Which mechanisms could be established in order to give 

to the owners of nuclear material which is contained in their spent 

fuel stored or reprocessed in a site out of their national jurisdiction 

or territory, the technico-economic, legal and political assurances that 

they will be able to recover their nuclear material or their spent fuel 

1f they want 1t? 

Answer. The paper being prepared for the final Working Group 3 report 

concerning the possible exchange or credit of plutonium for other fuels 

will be of relevance 1n Identifying possible mechanisms to Improve 

assurance of supply in this area. 
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The exploration of such mechanisms, however, should take into account 

such factors as: 

1. The existence of a verified legitimate, peaceful use for the 

returned material. 

2. The cost of reprocessing and the price of fresh fuel. 

3. A determination of whether there is a net positive economic 

value to the recovered plutonium and uranium. 

4. The existence of adequate proliferation resistant technical and 

institutional measures associated with the return of the material (See 

answer to question 7). 

Question 11. What steps might be taken to assure access to waste or 

spent fuel disposal sites once they become available and what steps are 

needed to ensure the timely availability of such sites? 

Answer. Only a few countries presently have the problem of separated 

high level waste disposal from peaceful nuclear programs. They Include 

those countries that have significant reprocessing programs such as 

the UK and France. If other countries such as the FRG and Japan go 

forward with their current plans to reprocess, they will also be faced 

with this problem as will those countries that have made commitments to 

take back the wastes resulting from the reprocessing of their spent fuel 

by other countries. 

Several countries have R & D programs underway to convert high level 

waste to solid form suitable for disposal. Several countries are also 

evaluating terminal isolation of radioactive wastes in geological 
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formations, e.g. clay formations, crystalline rocks, salt domes and 

igneous rock. 

Some of these efforts include evaluation of the technology and disposal 

sites for spent fuel as well as separated high level wastes. Although 

several of these programs are at an advanced state of development, none 

have been fully demonstrated or commercialized. 

Continued R & D , including enhanced international cooperation in this 

area, will be useful in helping to ensure the timely availability of waste 

or spent fuel disposal sites. 

A key problem in assuring access to such sites will be one of public 

acceptance. Successful measures in this area will therefore require 

intensive national efforts as well as international cooperation in 

educating public opinion on the adequacy of the safety, environmental and 

nonproliferation measures involved in the disposal of waste or spent fuel. 
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Kay Questions E: Back end of tha fual cycla fcC-CJ.AIRireN/UG.3/73 Rev. 2) 

TOUTED XmCOCM REPLIES 

General queationa 

Ana (1) Assuming that there ia prudent cumaircial forward planning, 

uncertainty about access to auppliea arises, probably from doubt about the extent 

to which capacity will actually be provided by suppliers , and about the extent 

to Which governments concerned will impos* reatrictiona eg to. acceaa to 

facilities, or on the treataent of Material aupplied by then. 

Ana (2) If spent fuel ia stored for an interim period of year a, but with the 

intention of subsequently reprocessing it, it will defer for a tine the 

availability of uraniua and plutoniua for recycle. The result would seem to be 

a marginal tightening of auppliea, but tbia would eeea unlikely to have a 

significant affect on security of supplies. 

If spent fuel ia disposed of permanently as such, its uranium and plutoniua 

content will effectively be loat. Recycled uranium ia estimated to be capable of 

meeting about 10# to 15# of demand. Security 0f supply would be reduced for 

any user adopting thia system ̂in̂ . the sense that he would forego the use of 

material actually in his possession and would therefore have to depend that 

much mora on external supplies. In the wider market, supplies would become 

that much tighter, with the implication of some reduction of security for 

individual conntriea. Forgoing the plutoniua content similarly would forego 

the possibility of plutoniua recycle, whether in thermal or faat reactors, 

which again iapliea a reduction in security. 

Reprocessing gives the user access to uranium and plutonium recycle* Because 

tbia would be fuel in hand, tha security of supply for the individual user must 

be improved. 

Ana (5) For all these items, aesurancea of supply are likely to depend primarily 

on the relevant commercial contract. Commercial aaaurancea might ba 

strengthened by bilateral or other agreemente between govemsente and IAEA, and 

in some case* probably by the provieion of service on a multilateral b»ia. See 

also replies to questions 6, 10 and 11. 



Ana (k) Tht advantages of Multilateral arrangeaante froa tha point of view of 

aacurity of euppliea eeea to ha that it any ha acre economic to provide 

faeilitiaa on a largt aeala; tha greater eeeurity againat proliferation which 

intarnational control can give; and haeamaa one* accaaa haa baan given, 

tachnical availability ia not dapandant on ehangaa in policy on tha part of a 

aiagla country. 

Ana (5) Bearing ia adnd tha prolifaration riafca aaaociated with aatabliahaant 

of nuabere of national reproceeeing planta, tha principal optiona open to a 

nation reluctant to depend on avppliea froa another country* are to diveraify 

ita auppliaa (if tha Toluae of retiuireamt juatifiee thia) or to participate 

in joint or aultilateral projeete would aeaa to be the only alternative* 

Storage of apent fuel 

Ana (6) It doea not aeaa clear that foraal guaranteea would be appropriate 

in thia field. Por storage faeilitiea, participation in avltilateral facilitiea 

aight be appropriate. 

BepTQcaaaing 

Ana (7) Unilateral deciaiona on tha part of individual eupplier countriea 

to renegotiate exietlng bilateral agreeaanta eonetitute one aueh factor. 

Daeiaiono of thia kind by one country tend to encourage othera. Development 

ef atandard, internationally agreed eonditiona relating to non-proliferation 

requireaenta aight help over thia. 

Ecological and other oppoaition to nuclear operationo conatitute another 

factor. 

Ana (8) Thia field ia not free froa problem*, aa the anewer to queat'lon 7 

ahowa* Tha development of more effective further gaaranteee of a foraal nature 

aeaaa difficult. Probably joint or multilateral faeilitiea would help - aee 

anever 5. 

-I' 



Recovery of Fuel 

Ana (9) In our experience, reprocessing contracta contain ordinary eoaaoreial 

clauses providing for the return of aatorial. These have oporatad aatiafactorilj 

ao far aa wo know. Vboro plutoniua ia concerned, inter-governeental and IAEA 

agroeaante are required to ensure that aatorial la raturnad for paacofal purpoaaa 

only, and that the for* in which it ia raturnad radncaa tha riak of diversion 

an route. 

Ana (10) There can obviously bo no abaoluto security in such cireuaataneaa. 

Multilateral faeilitiaa any give a battar dagraa of aaaaranea than faeilitiaa 

oparatad by a single country. Bat whatever kind of facility ia involved, tha 

non-coaaarcialtf arrangeaents oparating in ralation to tha recovery of foal will 

have baan worked out in tha iatereete of non-prolifSration, It ought to bo in 

tha intoraata of all concarnad that aocb arrangaaanta ara oporatad with good 

faith on both aidta. Thia coaaon intaraat aight sees to ba tha boat aaaoranea. 

Diapoaal of waste and apant fuel 

ana (11) Tiaaly availability of facilitiaa roqoirea tha praliainary work -

such as alto location and technical developaent - to ba undartakan in good tiaa. 

Such is in fact going on, nationally and internationally. So far aa access is 

concarnad, insofar as central facilities ara provided, internationally nonaged 

facilities aay offer greater assurance that arrangsaants to accept Material will 

always be honoured* But the environaental and public acceptability difficulties 

of providing facilities for the final disposal in one country for waste cosing 

froa another should not be under-estiaated. It say tarn out that waste 
* 

disposal hae to ba carried out on a national basis. 

o 
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GROUP 3 

TASK FORCE E. 

FRENCH CONTRIBUTION TO THE 
ANSWERS TO THE KEY QUESTIONS CONCERNING THE GUARANTEES 
OF SUPPLY FOR THE BACK - END OF THE FUEL CYCLE. 

I.- The development of reprocessing plants on an industrial 
scale in La Hague and VJindscale, as well as the development 
of the. vitrification process for the fission products, are 
a positive contribution to assurances of services for tha 
back-end of the fuel cycle. This assurance could be increased 
in the future by additional reprocessing plants, preferably 
multinational. But, the possible request, from countries 
having supplied the fuel, to have a discretionary veto on 
such reprocessing could detract from such assurance. 

2.- answer deferred. 

3.- Any additional offer of the services mentioned would improve 
the assurance of supply through the diversification cf supplierr . 
In addition, the renonciation by the suppliers of fresh fuel, 
to any veto concerning the choice of such services by the 
customer (provided proper international safeguards are applied) 
is a necessary element of such assurance. 

4.- 5.~ Multinationnally controlled reprocessing plants vould 
be an important contribution to assurance of access to servicer; 
related to the back end of the fuel cycle. 

6.- There seems to be no major difficulty for the time being 
to have access to irradiated fuel transportation services. 
Storage services should normally be provided in the pond?- of 
reactors or reprocessing plants. 

7.- &.- Sec answers to questions I, 3 and 4. 

9.- 10.- Usually reprocessing contracts include provisions 
according to which the fuel will be returned to the customer 
subject to the authorization of competent governmental autho
rities. There is no reason to believe that such authorizations 
would bo difficult to obtain for fuelling nuclear reactors under 
proper safeguards and physical protection measures. 
Some form of international storage could provide a 
good solution for the storage of roprocessod plutonium a;; 3ong 



as it is not needed for power generation. 

II.- The easiest way to dispose of nuclear v/astes seems to be 
in the form of glassification after reprocessing. Onca such 
wastes are glassified at the reprocessing plant, their trans
portation and their disposal in national repositories would 
probably encounter no major difficulty. 



CO-CHAIRMSN/WG.3/83 
27 September 1978 

Comments by the Italian Delegation to key questions on the back-end of the 

fuel cycle - Task Force E 

Question 1. 

Answer: The principal aspects that detract customers from assurance 

of access to available services a re mainly connected to the 

type of contracts which reprocessors require nowadays to 

stipulate. The request to the customers of high contributions to 

finance the plants in advance of the construction without 

offering the relevant partneship in the enterprise in addition to 

the lack of the necessary guarantees on whether reprocessing 

will be carried out at all o r on when the recovered products 
1 will be made available, discourage customers and force them 

to seek other solutions. 

Question 2. 

Answer: Tlie interim storage of spent fuel could be considered an 

alternative only when reprocessing is positively unattainable; 

the impact of such solution on fuel supply could only be 

negative since the potential availability of the material 

introduces too many uncertainty factors on the policy of fuel 

supply. 

The disposal of spent fuel makes possible to correctly 

determine in advance the demands for fuel supply but to-day 

the disposal of spent fuei seems an unnecessary waste of 

potential energy which might be regretted in the future. 

Therefore the only alternative which could have a positive 

impact on the assurance of fuel supply is the reprocessing 

of spent fuel with guarantees on availability of the recovered 

products. 
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Question 3 . 

Answer: Whichever service i s considered, technical guarantees of 

timely and safe t ransports must be assured (see Q.6) . 

On the other end the need for t ranspor t could be drastically 

reduced by the adoption of the fuel c en t r e s . 

Question 4. 

Answer: Fo r non-proliferation purposes, the requirement to control 

the plutonium produced through peaceful nuclear activities 

a r i s e s . It i s our opinion that the establishment of multinat

ional fuel cycle centers might c rea te considerable problems, 

both from the institutional and operative points of view, with 

no definite solution of the plutonium control problem. On the 

contrary, we believe that the creat ion of a Plutonium Agency, 

which should operate as an international mater ia l management 

board, could attain remarkable resu l t s . On the purpose, see 

the Italian contribution to INFCE Working Group N. 3 to topic 

n. 11 (fuel bank) as per document WG/3/24. 

Question 5. 

Answer: It i s our opinion that the participation of single countries in 

national o r international projects cannot be limited to mere 

financial contributions. The participation of each country 

should include: 

- the introduction into the design and construction stages of 

the plants, with full access to the technology to be employed, 

- an adequate presence in the organization which should 

manage the plants, 

the assurance to obtain a share of se rv ices which is 

proportional to the participation of the country in the 

enterpr ise , 



- the assurance to obtain qualified orders in the stage 

of plants construction, 

- the assurance that the enterprise allow rationalization 

and a reduction of control burdens for nuclear safeguards 

purposes, 

- the assurance that the plutonium obtained by own fuel 

may be freely used for own peaceful programs, 

- the possibility, for own programs requirements, of access 

to plutonium stocks which may be produced in the framework 

of the enterprise. 

Question 6. 

Answer: Standardization of equipment for transport and storage between 

the various countries to improve flexibility on access to the 

largest number of plants. Public acceptance shall be seeked, 

the public must be convinced that transport and storage of 

nuclear materials have so many built-in safety features that 

they can be treated as non-nuclear. 

The so-called Interstate Commerce Commission Case was in 

fact raised in 197 6 in the US by t ranspor ters of nuclear materials 

in order to obtain for said mater ials the same treatment as 

for materials,currently carr ied in regular train service like 

propane or chlorine. 

Question 7. 

Answer: no comment 

Question 8. 

Answer: no comment 

Question 9, 

Answer: no comment 

Question 10. 

Answer: no comnuut 
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Question 11. 

Answer: A first step to ensure the timely availability of sites for waste 

or spent fuel disposal could be an assessment of all the areas 

potentially suitable for siting on international basis in the 

Western World. 



24 October, 1978 
INFCE: WG3: ANSWERS TO KEY QUESTIONS; 

BACK END OF THE FUEL CYCLE 

(Reference: Co-Chairmen/WG.3/72/Rev.2) 

AUSTRALIAN REPLIES 

Please refer also to the paper "Australian uranium 
policies and spent fuel management", submitted to WG6 by 
Australia. 

Question 1; There is as yet no international consensus on 
the relative advantages and disadvantages from the point of 
view of nuclear non-proliferation, energy needs and 
environmental protection, of the various possible approaches 
to the management of spent nuclear fuel. This detracts from 
assurances of access to the relevant services, including 
reprocessing and/or storage services. The early development 
of such a consensus is therefore desirable. 

Question 2; There is unlikely to be any significant impact 
in the foreseeable future on assurance of fuel supply resulting 
from arrangements to deal with spent fuel. Assurance of fuel 
supply relates to the availability of uranium and services 
for conversion, enrichment and fuel fabrication, which would 
net be affected much, if at all, by arrangements to deal with 
spent fuel. However, if spent fuel reprocessing were to be 
adopted and if this were to lead to reprocessing being conducted 
under conditions which presented a proliferation risk, then 
the availability of uranium and services could be adversely 
affected. 

Question 3 (ii); Australia, in responding to the paper 
circulated by the IAEA in July on international management 
and storage of plutonium and spent fuel, has commended 
international study e* such schemes. It considers it important 
that their non-proliferation advantages should be fully assessed. 
A fundamental question is whether any country that meets 
suitable non-proliferation criteria will be willing to offer 
tx site for central storage facilities for spent fuel. 

.../2 
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Questions 3 (iii) and (iv); Some suppliers of nuclear 
material, including Australia, require that spent fuel derived 
from nuclear material they have supplied only be reprocessed 
under agreed conditions and arrangements: i.e. they require 
a right of prior consent over reprocessing such material and 
over the disposition of the resultant nuclear material. Thus, 
as far as Australian-supplied material is concerned, assurances 
of access to reprocessing and to the nuclear material produced 
thereby would be dependent on resolution of the potential 
problems associated with reprocessing. For example, Australia 
would need to be satisfied: 

that there is a need to reprocess for legitimate 
energy purposes; 

that international controls and safeguards are 
intensified to ensure an adequate and effective 
defence against diversion of plutonium to non-
peaceful purposes; and 

that there is not excessive stockpiling of plutonium 
in a way that could pose future proliferation dangers. 

An international consensus on the ncsd for reprocessing and 
the conditions under which it might take place would be 
desirable. Australia is looking to current international 
studies, including INFCE, in this regard. 

Questions 4 and 5: As pointed out in the 1977 IAEA study 
Regional Nuclear Fuel Cycle Centres", multinationally 
controlled fuel cycle centres may offer a possible solution 
to management of the back end of the nuclear fuel cycle 
consistent with non-proliferation objectives. Other 
possibilities identified by the 1977 study were use nf. i -unmercial 
services offered by nuclear supplier states and the taking of 
equity shares in national facilities. Consumer countries might 
feel greater confidence regarding assurance of access to 
services related to the back end of the fuel cycle provideu 
by plants in the management of which they were involved. 
There is, however, no a priori reason to suppose that such 
involvement would give greater security of access to service 
than that provided by normal contracts. In assessing the 
relative merits of multinational ly controlled fuel cycle 
centres, or investments in national or multinational projects, 
in order to enhance security of supply of back end services, 
close attention will need to be given to the details 
(including institutional arrangements) of such schemes. A 
judgement would then be possible about how particular schemes 

.../3 
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would conform to the objectives which they were designed to 
meet: namely to provide reliable, economic, safe and 
environmentally responsible solutions to management of the 
back end of the fuel cycle so that nuclear power can make an 
optimal contribution to meeting the world's energy needs, 
while at the same time providing the necessary guarantees 
against diversion of nuclear material and technology to non-
peaceful or explosive purposes. 

Questions 8, 9 and 10; As a first step in answering these 
questions, it would need to be established that such 
guarantees and assurances are desirable in terms of energy 
needs consistent with non-proliferation objectives. 



Swiss Contribution Co-Chairman/WG. 3/95 

INFCE - WG. 3 30 September 1978 

ANSWERS TO KEY QUESTIONS AND PROPOSAL 

FROM THE SWISS DELEGATION 

Task Force E; Back End of the Fuel Cycle 

1. Introduction 

The answers to the key questions of Task Force E have been 

established in a manner consistent with the answers to Task 

Force A,B,C and D. Therefore, this document should be read 

jointly with its corresponding document Co-Chairman/WG.3/42. 

Here again it has been chosen to cover the various questions of 

this Task Force in a topic oriented manner rather than to answer 

each questions specifically. 

2. General Considerations 

The considerations presented in the four paragraphs of section 

2.1 of the answers to the key questions of Task Force D (INFCE, 

Co-Chairman/WG.3/42) apply equally for the back end of the 

fuel cycle (Task Force E, 1,7,8,9). 

Fundamentally, it is estimated in Switzerland that the spent 

fuel arising from the LWR power plants has to be reprocessed 

and that this can be done under the existing safeguards without 

undue risk of proliferation. The reasons for this position 
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result from the facts that the high level wastes resulting 

from the reprocessing are far more easier and far more safer to 

dispose off permanentely than spent fuel and that the energy 

content of the residual uranium and of the plutonium remaining 

in the spent fuel cannot be wasted as staged in answers to Task 

Force A,B,C, section 1.3 (Task Force E(2,3.). 

3. Assurance of Access to Services and Technology 

Questions 4,5 and 10 of Task Force E raise the problem of 

assurance of access when the facilities providing the services 

and processing materials belonging to a customer, are located 

on a site outside of the national territory of the customer. 

This problem will evidently always occur with multinational 

fuel cycle centers. 

It is today quite clear that for technical, economical and 

probably also for ecological reasons, the facilities needed for 

enrichment)reprocessing and high level waste management have to 

be rather large. Most nations of this world will not have nuclear 

programs large enough to support such facilities alone. Further

more, for security and probably also for economical reasons 

some of these facilities will have to be co-located thus leading 

to the creation of multinational fuel cycle centers. From a 

technical and economical point of view, such multionational fuel 

cycle centers will become a desirable objective for the customers 

of many countries. Furthermore, such centers obviously provide 

a much higher degree of protection against proliferation than 

national single facilities. This natural tendency should, there

fore be enhanced. 

The Swiss delegation is of the opinion that this could be done by 

establishing a single comprehensive mutually agreed non-prolife

ration regime open on a non-discriminatory way to all interested 

parties accepting this regime. Besides the rules required to 
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safeguard sensitive facilities and material, this regime should 

contain rules providing for the safety of supply, the access to 

services and technology as well as for the protection of invest

ments originating from other nations than that on the territory 

of which the multinational fuel cycle center is located. 

4. Storage of Spent Fuel and Waste 

The Swiss delegation is of the opinion that the reprocessing of 

spent fuel Is the best way to solve the problem of access to 

spent fuel storage services. If reprocessing is implemented, the 

storage of spent fuel is not anymore a service that has to be 

assured for an indefinite amount of time but it becomes an 

operating function in a continuous process, a buffer between 

power plants and reprocessing facilities. This service will then 

be implemented on technical bases for optimum overall cycle 

availability by both the power plants operators and the repro-

cessor. (Task Force E,6). 

If the spent fuel is reprocessed,there is no need to safeguard 

the high level waste because it does not contain any appreciable 

amounts of fissile materials. Final disposal sites can then be 

selected according to environment protection criteria only. 

(Task Force E,ll). 

5. Proposal resulting from the answers to key questions 

As a logical consequence of its answers to the key questions of Task 

Force A to D, the Swiss delegation made three proposals to 

INFCE WG.3. These proposals also applies for the key questions 

of Task Force E, and therefore, they are repeated here : 

1) The group should try to define an acceptable set of international 

obligations of public and private nature which could be applied 

to all national and international sensitive installations with a 

view to achieve high degrees of security of access and of non-
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proliferation at the same time; 

2) The group should define a set of general rules of good practice 

for Governments to encourage and protect consumers' investments 

in uranium prospection and production as well as in other fuel 

cycle facilities; 

3) The group should outline the conditions required to make possible 

the constitution of national stocks of raw materials and elabora-

products consolidated by multinational stocks or reassurance 

schemes. 



. CO-CHAIRMEN/WG.3/98 
• > . •-

24 October 1978 

JAPAN 

ANSWERS TO KEY QUESTIONS 

-BACK-END OF THE FUEL CYCLE 

(TASK FORCE E) 

1 . ANSWER TO QUESTION 1 

The commercial contracts related to the back-end 

services of the nuclear fuel cycle, to which Japanese utilities 

are parties are concerned mainly with reprocessing. As most 

of our reprocessing contracts are long-term contracts, it is 

essential to the continued stability in reprocessing services 

that these long-term contracts should be fulfilled without fail. 

However, since there is a possibility that the supply 

of reprocessing services and other related services will 

become insufficient in the future, it is considered necessary 

to increase the supply of such services in accordance with 

long-term plans. Furthermore, it is considered important 

for the assured supply to ensure that any non-proliferation 

standards applicable to the reprocessing services contracts 

will be established or revised on the basis of international 

consensus. 

.../2 



- 2 - K . : . 

2. ANSWER TO QUESTION 2 

If spent fuel is not reprocessed but stored for 

long-term or finally disposed of, it is feared that the demand 

for natural uranium or enriched uranium will become larger 

compared with the case in which spent fuel is reprocessed, 

thereby affecting adversely the supply assurance of nuclear 

fuel. 

Especially in those countries which lack indigenous 

energy resources but have large demands for energy to maintain 

their economies, both the reliance on nuclear power generation 

and the demand for nuclear fuel are expected to become larger 

and larger. Therefore, the adoption of the policy of dis

continuing reprocessing and recycling would have serious ill 

effects upon the nuclear fuel supply assurance for those 

countries. 

3. ANSWER TO QUESTION 3 

Among the various services listed in Question 3, only 

reprocessing services are practiced widely in the world at 

.../3 
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the present time. Our views on commercial reprocessing 

services contracts will be presented in our answers to 

Questions 7 and 8 below. 

As regards the other services listed, we believe that 

especially waste management problems will be important matter 

to be resolved in the near future, for which closer inter

national co-operation on research and development will become 

essential. 

4. ANSWER TO QUESTION 4 

As regards "multinationally controlled fuel centers" 

or "other alternative institutional arrangements", there are 

many problems to be addressed and solved before we start 

discussing their possible contribution to assurance of back-

end services', these problems include the questions about 

their operation and management, the possible measures for 

preventing spread of sensitive technologies, and so forth. 

These problems clearly require careful and adequate study, 

having close cooperation with other relevant Working Groups 

of INFCE. 

.../4 
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5. ANSWER TO QUESTION 5 

The supply assurance related to back-end services 

will be greatly enhanced if own nuclear fuel cycles are 

established under adequate and necessary non-proliferation 

measures, in those countries which are considered appropriate 

to do so in the light of the scale of their economies, the energy 

supply structure (such as the scale of their nuclear power 

generation), the level of their technologies, etc. 

Even when depending on other countries for 

reprocessing services, they will be able to enhance the 

supply assurance generally by diversification of the supply 

sources of such services. 

6. ANSWER TO QUESTION 6 

Assured transportation of spent fuel is of great 

importance for the stable implementation of reprocessing 

services contracts. For this purpose, countries must establish 

the long-term forecast of their needs for transportation of 

spent fuel and should build up their transportation capabilities 

.../5 
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(including transportation casks and ships) to meet the above-

mentioned needs. Countries must also co-operate towards the 

establishment of internationally acceptable standards or 

criteria for the safety of spent fuel transportation. 

As regards storage services, we in Japan have no plan 

for the long-term storage of spent fuel since we have the 

established policy of reprocessing our spent fuel as soon as 

possible from the viewpoints of effective utilization of uranium 

resources, public acceptance and other factors. 

7. ANSWER TO QUESTIONS 7 and 8 

It is pointed out that the supply assurance related 

to back-end services tends to be adversely affected depending 

on how non-proliferation requirements are applied when the 

governments of countries other than those party to reprocessing 

contracts control, under a "prior consent" clause in bilateral 

nuclear co-operation agreements, the transfer of spent fuel 

to the third countries for reprocessing pursuant to the 

commercial reprocessing contracts. 

.../6 
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It is essential for the stable development of peaceful 

nuclear energy that each stage of the nuclear fuel cycle 

should be developed in harmony with every other stage and 

the planned actions and measures should be implemented in 

a timely manner. 

Any non-proliferation requirements ought to be 

established or changed only by international consensus; the 

unilateral establishment or change of non-proliferation 

requirements by supplier countries could have adverse effects 

upon the supply assurance of back-end services. 

8. ANSWER TO QUESTIONS 9 and 10 

Under the present commercial contracts related to 

reprocessing services, the ownership of recovered plutonium 

and depleted uranium belongs to the utilities which are 

recipients of reprocessing services, and such plutonium or 

uranium is to be.returned to those utilities as necessary. 

There will be no problem as long as those commercial contracts 

,../7 
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are implemented smoothly. 

9. ANSWER TO QOESTION 11 

No comment. 

h • 


