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Sir, 

I have the honour to encleee with t h i s l e t t e r a copy of a study 
prepared by the Secretar iat , with ths assistance of conwiltants, dealing 
with organizational and ins t i tu t iona l aspects of the in ternat ional 
man&gt-rcent and storage of plutoniuro end of spent fue l . 

Sfoe f i r s t part of the stndy discusses cer ta in questions tha t may ar i se 
frora the disseminated production and storage of plutonium and, in the l ight 
of the roie\'ant provisior.3 of the Agency's Statute, css.-nir.cs possible 
arrangeinente for the storage of separated plutonium under in ternat ional 
auspices ana i t s release t o meet energy or research requirements. The 
second part of the study deals similarly with cer ta in problems presented 
by j ewing accumulations of spent fuel from light-water reac tors in various 
countries and examines possible solutions, including the establ ishcent of 
regional or multinational spent fuel storcge f a c i l i t i e s . 

I should be grateful i f the author i t ies concerned i n your Government 
could provide the Secretariat with the i r observations on the study. I t 
would be appreciated if such obBervaticns.couM reach the Secretar ia t 
not l a t e r than 1 Septsabor 1578. I plan to convene a meeting of 
consultants fro/n interested feiber States after the Central Conference 
in Sopscrabcr to consider further the study on international storage of 
plutonium &;>d to prepare proposals for an internat ional plutonium storage 
system which night be submitted t c the Board of Governors for i t s 
consideration in tne course cf next year. If interested Governments so 
wish, a similar course aight be followed with respect to the in ternat ional 
storage cf spent fuel* 

I am arranging for the simultaneous d is t r ibut ion of copies of the 
study to the Working Groups of the International .Vuclear Fuel Cycle 
Evaluation which are dealing with the topics in question. 

The study i s at present only available in the English language. 
Translations into the other working languages of the ^oncy 'B governing 
organs wil l be provided upon request. 

Accept, Sir , the assurances of sty highest -consideration. 

Sigvard Eklund 
Director General 
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INTERNATIONAL MANAGEMENT AND STORAGE OF 
PLUTONIUM AID SPENT FUEL 

INTRODUCTION 

Nature of the problem in the near future 

1. The need for international arrangements for the storage and 

management of separated Pu arises from the fact that for at least 

two decades its production will be in excess of the amounts needed 

for its use in FBRs (or possibly for its recycle in LWRs) and that 

this surplus is likely to grow until FBRs are widely used (see 

paragraph 1.5 below). In certain cases separation of Pu before it 

is needed is likely to entail proliferation risks (and presumably 

unnecessary costs) arising from the spread of scattered stockpiles. 

No international storage scheme could entirely eliminate these 

proliferation risks. A completely rational approach might therefore 

be to weigh the pros and cons of separating Pu and storing it under 

international auspices against those of deferring reprocessing. 

A realistic approach must, however, take account of the certainty 

that increasing quantities of Pu will be separated in a number of 

countries. An international storage system, which also embodies 

rules for the controlled release of separated Pu, would mitigate the 

ensuing risks. 

2. Unreprocessed spent fuel is also accumulating rapidly at LMRs 

around the world and is compelling operators to take various palliative 

measures. An international spent fuel storage service would help to 

solve an immediate and growing storage problem which is likely to exist 

for many years and to resolve a potential proliferation concern 

resulting from the fact that the Pu in the spent fuel will gradually 

become more accessible* 

3. A legal basis for both international Pu storage and spent fuel 

storage schemes may be found in Article III and elsewhere of the Agency's 

Statute. In addition. Article XII.A.5 gives the Agency specific rights 

to call for the deposit with it of separated Pu. A number of other 

legal questions including the status of employees carrying out functions 

under the scheme, would have to be considered in the course of discussions. 

It is assumed, however, that insofar as employees perform Agency functions, 

they would be Agency staff. 
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4. There is an obvious interdependence between the amounts of 

separated Pu and of unreprocessed spent fuel. Any spent fuel 

storage scheme would have to take into accour.t the problems of 

storing and releasing separated Pu to the extent that the scheme 

contemplated eventual reprocessing of the spent fuel. 

Long term aspects 

5» If commercial FBRs are introduced on a large scale in the coming 

decades, reprocessing capacity would have to be expanded to meet their 

needs. In other words, separated Pu production would presumably be 

geared in due course to demand by FBRs. As accumulated stocks of Pu 

were consumed, the need to take steps to prevent stockpiling would 

gradually diminish. The problem of storing spent fuel would also 

gradually diminish since spent fuel would simply become the feedstock 

for reprocessing and would be held either at the reactor or in input 

storage at the reprocessing plant. 

6. On the other handy if spent fuel were to become the final waste 

product of the nuclear fuel cycle, reprocessing would become a 

transitory technology and in tire there would be little need for any 

international arrangements for Pu storage. How to deal with spent 

fuel and how to prevent it from becoming a potential "plutonium mine'-' 

would emerge as the major problem of the back end of the fuel cycle. 

7* In the event of large-scale use of commercial FBRs, it seems 

likely that many of them would be concentrated in national or regional 

energy parks which would be self-contained, producing and consuming 

most of their fuel within their own perimeters. 

8. Although such parks would process large quantities of Pu, risks 

of proliferation and problems of physical protection and safe transport 

are more likely to be perceived in cases where isolated FBRs are 

separated geographically and, particularly, internationally from other 

FBR fuel cycle facilities. Such scattered FBRs might involve the 

dispersion of substantial quantities of separated Pu to a growing 

number of countries and would entail international transport of tonne 

quantities of Pu in the form of MOX fuel and irradiated fuel elements* 
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9. To meet public concern, it seems likely that there would then 

have to be extensive international controls on safety and transport 

as well as effective safeguards to prevent proliferation and measures 

to ensure physical protection of transported fuel. The question of 

operating isolated FBRs and associated facilities) as veil as larger 

FBR parks, under multinational auspices are more likely to be perceived. 

10. The schemes discussed in this study are intended to help in the 

search for answers to separated Pu and spent fuel storage problems of 

the next decades. They may also, however, provide experience and serve 

as stepping-stones to further the arrangements that might be needed if 

commercial FBRs are to be used on a large scale in the next century. 

Developing country interest 

11. The nuclear energy programmes of developing countries as well as 

those of small industrially advanced countries usually depend on external 

supplies of both fuel and fuel cycle services. They are thus particularly 

vulnerable to changes in conditions, policies or the economics of supply. 

They would draw special benefit from any measures that would provide 

greater assurance and stability in supply arrangements. 

12. An international Pu storage scheme that included the granting of 

credits in the form of energy (natural or enriched uranium) or cash, 

would offer such countries the possibility of exchanging the Pu content 

of their spent fuel, which is unlikely to be of any direct value to 

them for many years, in return for tangible energy benefits or monetary 

returns of immediate value. 

13* If the international development of commercial PBRs eventually 

makeB it attractive for such countries .»+o acquire such plants, an 

international Pu storage scheme could provide them with assured supplies 

of HOX fuel under non-discriminatory international rules, in the formu

lation of which they would themselves have taken part. 

14* They would also be able to obtain assured supplies of MOX fuel 

without investing in national reprocessing facilities, probably of sub-

economic size because of the small scope of the nuclear power programme 

served. (The KFCC study concluded that the optimum economic conditions 

for a reprocessing plant can be obtained only at throughputs of higher than 

730 to 1000 tons of LWR spent fuel per year, namely the spent fuel arisings 

of 20 to 30 large LWRs.) 
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Main conclusions 

15. One of the attractions of a spent fuel storage scheme is that 

it may provide an interim solution which could be adopted in the 

near future, meeting an immediate need without prejudging the final 

outcome of the discussions now taking place about the need for re

processing, commercial FBRs or thermal recycle. 

16. The main problem that would face any spent fuel management scheme 

is that of finding a State that is willing and able to accept spent 

fuel for storage from other States for an indefinite period of time 

or to accept their spent fuel as nuclear waste. Spent fuel storage 

might also entail much larger investment, operating and transport 

costs and a more complex type of industrial and managerial operation 

than those undertaken in the past by any international organization. 

It raises the question therefore whether this type of operation 

could be efficiently operated by an international body. 

17. The chief attraction of an international Pu storage system is 

that it goes directly to the heart of the non-proliferation question 

as it is now perceived - how to deal with separated Pu, how to limit 

its dissemination and to prevent itB use for the manufacture of 

nuclear explosives. An international Pu storage system would also 

be relatively inexpensive and would require relatively simple mana

gerial structure, avoiding any industrial scale operation. 

18. The chief problems it would face would be how to devise a scheme 

which would be adequately "proliferation resistant" minimizing the risk, 

however remote, of forcible seizure of international Pu stores and how 

to devise rules for the release of Pu from such stores which would 

be sufficiently strict to prevent the Pu being stockpiled by recipients 

or diverted tc military use and would at the same time be sufficiently 

flexible to ensure that their legitimate requirements would be promptly 

met in a non-discriminatory manner. 
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19* In short, any international arrangements for Pu or spent fuel 

storage must be so framed as to secure a high degree of participation 

by potentially interested States, both industrial and developing. The 

arrangements must also offer effective and credible non-proliferation 

benefits and tangible returns to participating States such as the 

assurance of nuclear fuel supplies for future national programmes and 

the solution of spent fuel problems. For this reason, the crucial 

element in considering alternative solutions will be the views and 

requirements of those States that would take part in the arrangements. 

20. This study does not therefore recommend any particular arrange

ments but is intended as a discussion paper for experts from interested 

Governments. It is hoped that specific proposals acceptable to the 

interested Governments will emerge from such discussions, proposals 

which could be submitted to the Board of Governors of the IAEA for 

approval. 

Structure of the study 

21. The study is divided into two chapters. Chapter 1 discusses the 

question of the international storage of Pu and Chapter 2 the inter

national management and storage of spent fuel. Chapter 1 is divided 

into two parts, the first of which discusses a number of general 

issues that might be relevant not only to a scheme based directly 

on Article XII.A.5 but also to other approaches. The second part 

considers in more detail the problems of the scheme based on 

Article XII.A.5 and possible solutions. A similar division is followed 

in the chapter dealing with spent fuel storage* 
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CHAPTER I PAST I 

OBJECTIVES, LEGAL BASIS AID IMPLEMENTATION 

INTERNATIONAL MANAGEMENT OP PLUTONIUt: OBJECTIVES 

The Meed for International Management of Plutonium 

1 The stockpiling of plutonium (Pu) is one of the factors leading 

to a danger of the further proliferation of nuclear explosives. 

It is by no means the only factor leading to this danger; but 

it is a serious one. It also makes plutonium more vulnerable 

to seizure by sub-national or terrorist groups. Since the 

technology for separation of plutonium is widely available 

the risk of dissemination of stockpiles of Pu already exists 

and may become more serious in the absence of international 

agreements to prevent such stockpiling. 

2 Estimates of the future production of plutonium in irradiated 

fuel, and of its separation by reprocessing, are given in Annex 

A to this report. Such estimates are now particularly difficult 

to make. There are uncertainties about the development of 

nuclear programmes in general; about the timing and extent of 

future reprocessing; and about the timing and extent of fast 

reactor development and introduction. 

3 However, the need for international management of plutonium 

(IMP) rests basically not on future quantitative estimates, but 

on the fact that Pu exists in the world and will continue to be 

produced and separated at some level, whatever fuel cycle policies 

different countries may adopt. It is likely that Pu contained in 

irradiated fuel, arising from civil power programmes in Member 

States, already amounts to approximately 90-100 tonnes*, of which 

some 20-25 tonnes have probably been separated. 

All estimates of nuclear power growth and Pu production in this 

report exclude countries with centrally planned economies since 

relevant data is not available. 
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4 Nonetheless it is relevant that, as Annex A indicates, over 

250 tonnes of Pu are likely to have been separated by 1990; 

and possibly a quantity of the order of 850 tonnes by the 

year 2000. Even if these estimates were, in the event, 

reduced by factors of 25^ or even 50^ - which is most 

improbable - the quantity of Pu to be managed in civil 

power programmes would remain large.-' 

5 The introduction of comnercial fast reactors or Pu recycle 

in thermal reactors would eventually take much of this 

separated Pu out of stock for use as fuel. However, the 

widespread use of Pu as fuel must be at least 25 years or 

more in the future and in the short-term its use would be 

limited to only a few countries. Thus, stockpiles may be 

particularly large - and international storage particularly 

desirable - for perhaps 25-35 years in the immediate future. 

6 The stockpile of separated Pu may increase at a faster or slower 

pace in this period; but some level of increase is inevitable. 

At a later date the use of Pu as a fuel for fast reactors or 

thermal recycle should both reduce stockpiles and incinerate 

Pu. Even so, the need to maintain sufficient levels of 

buffer 8took would continue and there would be a continuing 

role for international storage. 

7 The problem of Pu management is therefore already with us. 

It is timely to consider the non-proliferation and other 

benefits which might follow from the introduction of an 

international system for the storage of Pu; and ways in 

which such a system might be established. 

u These figures might require revision in the light of the 

studies made by IHFCE. Nevertheless, they indicate the 

magnitude of the problem. 
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Objectives of H P 

1.8 The fundamental objectives may be stated as follows: 

i. To prevent national stockpiling of Pu in 

participating states and thus to reduce the 

danger of the production of Pu-based nuclear 

weapons or other nuclear explosive devices by 

placing stocks of Pu in internationally controlled 

storage; 

ii. To obviate the need for such stockpiling by 

ensuring supplies of Pu to participating states 

for specified needs in reactors or for research; 

iii. To lessen the possibility of seizure/theft of 

Pu by sub-national or terrorist groups; 

iv. To effect i., ii., iii., in ways which offer 

tangible benefits over the present situation 

in non-proliferation terms; and are credible 

in those terms to both participants and the 

rest of the world community. 

The Heed for Acceptability in a Scheme 

1.9 When considering objectives, it is as well to be aware of the 

constraint that any scheme of Pu management must attract the 

participation of those Member States - if possible, alj those 

Member States - which have an interest in Pu, whether as userB, 

suppliers or reprocessors. 

1.10 The need to achieve the optimum balance between these considerations 

is perhaps the most difficult problem in framing a practical 

scheme. 

1.11 The views of prospective participants will vary, but among the 

factors bearing on the acceptability of any scheme are likely 

to be: 

(i) User states: will need to have confidence that 

releases of Pu for specified or safeguarded 

purposes will in fact be made to them, without 
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delay or difficulty, when they need it for 

reactors or in research. For states wishing 

to use Pu for recycle in thermal or in fast 

reactor programmes, a credible guarantee of 

Pu supply in the future is essential. 

(ii) Supplier states!(in the sense of enriched/ 

natural uranium suppliers) nay wish to attach 

conditions to that supply* e.g. requiring the 

supplier's agreement to subsequent handling/ 

reprocessing/storage of the fuel when irradiated 

and of any Pu arising from it. Such requirements 

might be reconciled with an international Pu 

management system, if these suppliers made it a 

general condition of supply that management of 

any separated Pu under IAEA auspices would be 

required or would be acceptable to them. 

(iii) Reprocessing states; will be concerned that 

IMP should not damage their commercial operations 

(e.g. by acting as a disincentive for foreign 

customers to send fuel for reprocessing). 

(iv) A scheme must have sufficient credibility in terms 

of non-proliferation benefits (to the world community 

outside the scheme as well as to participants) for 

possible participants to conclude that any drawbacks 

in taking part are outweighed by potential gains in 

international confidence/stability. 

(v) For states with spent fuel and no use for Pa, the 

inccrporation of Pu purchase or exchange for uranium 

or other energy credits could well prove attractive. 

See 3.4 for a discussion regarding the concept of a 

Plutonium bank. 
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LEGAL BASIS FOR THE INTEHKATICWAL MAHACBIEffT OP FLDTOHIIM 

Under Article III.A.1 of its Statute the IAEA is authorised, 

inter alia, to "perform any operation or service useful in 

research on, or development or practical application of, 

atomic energy for peaceful purposes'*. Paragraph A*7 of the 

same Article authorises the Agency to acquire or establish 

any facilities, plant and equipment useful in carrying out 

its functions. Accordingly, if Member States consider that 

an international plutonium management scheme would provide 

a useful service, there is ample authority in the Statute 

for proceeding accordingly. 

Moreover, tre risks inherent in the national stockpiling of 

plutonium were foreseen when the Statute was negotiated in 

the mid-1950s and the Statute empowers the IAEA specifically 

to require the deposit with it of any "excess" plutonium in 

order to prevent stockpiling. This authorisation is contained 

in Article XII.A.5 of the Statute within the context of the 

IAEA's safeguards rights and responsibilities. The relevant 

section of paragraph A.5 reads as follows: 

".... to require that special fissionable materials 

recovered or produced as a by-product be used for 

peaceful purposes under continuing Agency safeguards 

for research or in reactors, existing or under construction, 

specified by the member or members concerned; and to 

require deposit with the Agency of any excess of any 

Bpecial fissionable materials recovered or produced as 

a by-product over what i-, needed for the above-stated 

uses in order to prevent stockpiling of these materials. 

provided that thereafter at the request of the member or 

members concerned special fissionable materials so deposited 
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with the Agency snail be returned promptly to the 
member or members concerned for use under the same 
provisions ae stated above" 

2.3 Pursuant to Article VI.P. of the Statute the IAEA's powers 
under Article XII.A.5 are within the purview of the IAEA's 
Board of Governors or organs to which the Board may delegate 
such powers* 

2.4 Article IX.H and I of the Statute which make the IAEA responsible 
for storing and protecting nuclear materials in i t s possession 
and requires i t to apply certain safeguards to such material, my 
also be relevant* 

2.5 An organisation based 3trictly on Article XII.A.5 of the Statute 
would require the deposit of excess plutonium principally as a 
safeguards measure. Such a safeguards measure might be incorporated 
into new and existing agreements under HJFCIRC/66/Rev.2 and 
IBPCIRC/153 or as a part of a special legal instrument setting up 
an international plutonium management scheme. 

2.6 However, an alternative system involving a voluntary association 
of Member States and a voluntary acceptance of certain basic 
principles and rules without invoking the IAEA's mandatory authority 
under Article XII.A.5 of the Statute, would also be feasible and 
might offer certain advantages from the point of view of flexibility 
and autonomy of operation. 

2.7 The key problem in applying the IAEA's powers are the definition 
of the "excess" material which would be required to be deposited 
and the conditions under which deposited material would be "released". 
However, the language of the Article provides the basis of broad 
definitions: 

access material i s that not required for use in specified 
reactors or research; 

Material will be released for use in specified reactors 
or research, at the request of the Member State, provided 
that continuing safeguards are accepted. 
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2.8 It would be reasonable to assume that the IAKA has the 

iaplicit power to verify matters such as, for example, the 

existence and the fuel capacity of a reactor specified as one 

in which plutonium is to be used for fuel. In fact, since 

the plutonium would continue to be under safeguards such a 

verification would to a large extent follow automatically 

in implementing safeguards on the reactor in question. 

3. IMPLEMENTATION OF A SCHEME FOR INTERNATIONAL MANAGEMENT OF PLUTONIUM 

Implementation under Article III.A.5 

3.1 Article XII.A. 5 of the IAEA Statute has not so far been 

implemented and its application would require a decision by 

the Board of Governors. 

3.2 Such a decision might arise from: 

(a) a proposal from a Member State or States that the 

relevant provisions of Article XII.A.5 should be 

implemented generally; or 

(b) a request from a Member State or States for the 

application of the provisions of the Article in 

a particular safeguards agreement. 

Implementation under Article III 

3*3 It is also possible that interested Member States could, in line 

with Article III of the IAEA Statute, design a management body 

similar to that envisioned in Part II of this paper. The 

proposal would then be submitted to the Board for its approval 

and authorisation. 

A Plutonium Bank 

3.4 Although in no sense essential to a scheme for IMP, a "plutonium 

bank" is, however, a possible - and perhaps useful - extra 

dimension to a basic IMP system. It might incorporate features 

such ast 
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- the purchase of Pa for energy credits an the form of 

enriched or natural uranium or separative work units 

(StfUs); 

- the purchase of Pu for money; 

- supply of Pa under safeguards to meet energy needs, 

in states not depositing Pa* 

3*5 One major point which would need to he clarified is whether 

there is, in fact, iikely to he any significant demand in the 

future for Pu for power production in countries other than those 

which are producing Pu themselves; either in their own reprocessing 

plants or by using reprocessing facilities abroad* Even if 

there were not, there might, of course, be scope for making 

additional Pu available to participating states which had needs 

in excess of their own production* 

3*6 On the other hand, the realities of Pa supply and demand in the 

future might make the bank concept impracticable* In particular, 

the concept may be less attractive to potential participant States 

which own plutonium if it involves further restrictions or 

limitations on its commercial dealings* However, it is a matter 

which could be examined in international discussions on the possible 

introduction of a scheme for IMP. 

Consultations 

3*7 The issues raised in this paper can only be resolved by 

consultations and negotiations between the interested parties. 

The importance and timeliness of the matter merit early 

discussions between potential participant States. 
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PART W O 

OPERATION OF A SCH3E 

4. HOW NIGHT A SCHEME FOR IMTERKATIOHAL Pu STOBAGS/lAIAGsllERT 
OPERATE? 

Basic Framework of a Scheie 

4.1 Following a decision to put into effect the provisions of 

Article III.A.5 of the Statute, how night the practical 

establishment of a system of IMP take place? 

4*2 It would be necessary for the Board of Governors to approve 

the establishment and the Terns of Reference of a suitable 

body as the controlling mechanism for the scheme. States 

participating in the scheme, either of their own volition 

or because required to do so under safeguards agreements, 

might then be required to make returns to the controlling 

body (which for discussion purposes will be referred to as 

the Committee for the International Management of Plutonium 

(CIXP) ) showing their holdings of Pu, together with details 

of location and use. It should be borne in mind that regular 

reports for other safeguards purposes would in any case be 

required from the States concerned. 

4.3 Returns of this kind would indicate for each participating 

State the quantity of excess material held, which should 

therefore be placed under internationally controlled storage. 

The location and operation of facilities is considered in 

sections 6 and 7 below. 

4.4 It would be necessary to define carefully the relationship 

between the reporting arrangements under IMP and the reports 

already required by the Agency in the application of safeguards 

so as to avoid any unnecessary duplication of work while ensuring 

that CIMP obtained all the information it required. It would also 

be necessary to define the role of the Agency in verifying 

information provided to CIMP in connection with requests for 

the release of Pu and, in particular, in verifying whether the 

subsequent use of such Pu is in accordance with the terms and 

conditions of the CIMP release. 
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Implementation of Article III.A.5 

4.5 The terms of reference of CHIP could draw on the language 

of Article XII.A.5 to provide the basic criteria and framework 

of a scheme. For example, they might include duties on lines 

such as: 

i. In accordance with Article XII. A. 5 of the IAEA Statute, 

to require the deposit by participating States in facilities 

provided or approved by CHIP of plutonium and such other 

recovered special fissionable materials as may be 

determined from time to time, in excess of that required 

by the State for specified peaceful purposes, which may 

be use in research or use in reactors existing or under 

construction. (The requirement to deposit would also, 

of course, apply to Pu that had been released for use in 

a reactor or in research and had subsequently become "in 

excess" after such use. Such Pu would have to be returned 

to storage, or if in the form of irradiated fuel, transferred 

to an IMP reprocessing plant or spent fuel storage facility.) 

ii. To return such deposited materials promptly to the 

State on request, to be used for peaceful purposes under 

continuing safeguards for research or in reactors existing 

or under construction specified by the States. 

iii. To require participating States to provide information 

from time to time on the quantity, location and usage 

of any holdings of plutonium/special fissionable materials. 

iv. To report annually to the Board of Governors. 

4.6 This would appear to be an adequate framework within which CHIP 

could operate, under the authorisation of the Board of Governors. 

However, three questions of interpretation would need to be 

resolved. 

A. What discretion should CHIP be allowed in determining that 

material is "excess11 and should therefore be deposited? 



- 16 -

4.7 The language of the Statute is clear: excess material is 

material not required for use in specified reactors or 

research. Information provided in returns by participating 

States, verified by safeguards inspection, should provide 

a basis for agreement between CHIP and participants on the 

material to be deposited. 

4.8 It would he desirable for participants to agree on generally 

acceptable criteria for implementing the Statute to minimise 

the risk of dispute between participants and C U P in the 

operation of a scheme. In this context certain general 

points would need to be resolved: for example, what 

quantity of spare fuel might be held in a State where Pa 

is used for reactor operations? Both here and on the question 

of release (see below) the aim should be not to inhibit properly 

safeguarded use of Pu in nuclear power production. 

4.9 It would also be necessary to provide for the resolution of 

disputes on the definition of excess between a participating 

State and CIMP 

B. what discretion should CHIP be allowed in deciding 

whether to meet requests for the return or supply 

of deposited material? 

4.10 The language of the Article is clear, in stating that material 

will be released promptly at the request of the participating 

State for specified and safeguarded use in reactors or research. 

It should not be unduly difficult to devise arrangements to 

implement the Article: 

a. lor Pu to be released for reactor fuel, the 

reactor must exist or be under construction. 

It should therefore have a speoifio fully loaded 

fuel capacity and the Pu content should also be 

specific and verifiable. 
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b. For Pa to be released for research the project 

would have to be specified and verifiable. 

4.11 However, from this starting point it might be desirable for 

participants to agree on generally acceptable principles for 

the implementation of the Statute: to minimise and, if 

possible, avoid any fear of discrimination by CIHP in the 

operation of a scheme. This suggests a need to establish 

a framework within which the circumstances required for the 

release of Pu would be generally agreed and clearly understood 

in advance. 

4.12 To establish such a framework, a number of general principles 

would have to be agreed: for example, how long prior to the 

completion of a reactor might Pu be released for fuel? There 

might also be scope for a participant to agree with (JIMP on 

future needs for which Pu would be released, at the time of Pu 

deposit. 

4.13 As with the question of deposit, there would need to be 

arrangements for the resolution of disputes between a parti

cipant and CIMP. 

4.14 Further details concerning possible conditions for release are 

considered in Section 8. 

5. DECISION-MAKING MACHINES! 

5.1 A system would need to be operated under the control of an 

international body with appropriate decision-making powers. 

The most appropriate composition for such » body would almost 

certainly be representatives of all countries participating 

in IMP. What should be its responsibilities? 

5.2 The most important requirement is that participating countries 

should have confidence that the procedures of decision-making 

would operate fairly and without discrimination. Conversely, 

the world community would need to have confidence in the integrity 

and objectivity of the machinery. 
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5.3 Decisions would need to be taken promptly, whenever such 

matters as requests for release or supply of Pu arose. This 

would be basic to the acceptability of a scheme. Quite a 

large number of decisions might arise in the course of a 

year and their consideration night require the study of 

detailed information. 

Decisions which might be required 

5.4 It will be apparent from other sections of this study that 

there are a number of important choices to be made before the 

exact scope and nature of a scheme for IMP can be settled. 

The type of decision-making machinery required would obviously 

depend on the details of any scheme and recommendations would 

therefore be premature. However, decisions which a controlling 

body might be required to make include: 

i. Deposit 

Presumably all deposits of Pu by participating 

states would have to be accepted automatically by 

HIP. It would therefore be necessary to ensure 

that facilities for receipt are available. A more 

difficult problem might arise if returns received 

by CIIIP showed that there was substantial excess 

Pu in a State which the latter was reluctant to 

deposit. 

ii. Release 

The nature of decisions to be taken would depend 

on the degree of discretion granted to the controlling 

body. It would at least need to satisfy itself that 

verification of the proposed end use had been made -

e.g.: that a specified reactor existed, was or 

would be operational and had a fuel capacity 

matching the requirement for Pu. A more difficult 

question might arise in relation to requests for Pa 

for research purposes. 
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iii. Conditions 

See Section 8 below. Agreement would need to be 

reached on any conditions to be attached to the 

release of Pa, and C U T would probably be the 

most suitable forum. 

iv. Mew Participants 

IMP should be open to any member State of the 

Agency prepared to accept the obligations of 

membership. 

Relationship to IAEA Board of Governors 

5 If IMP is established by *he implementation of Article XII.A.5 

of the Statute, a clear relationship with the IAEA Board of 

Governors would be required, since IMP would in effect be 

operating under the delegated authority of the Board. The 

Board would be required to approve the establishment of IMP, 

its Terms of Reference, to receive an annual report on its 

activities and give general directives to it, as well as to 

deal with major questions of non-compliance. Nevertheless, 

it would be desirable to give to CIMP sufficient autonomy 

to enable it to operate smoothly and efficiently; and to take 

all decisions needed for an effective operation except those 

specifically reserved to the Board. 

6 The Board might determine Terms of Reference for CIMP on the 

lines proposed in paragraph 4*5 above. 

LOCATION OF FACILITIES 

Amongst the numerous theoretical possibilities, there are three 

which would warrant special consideration on grounds of "proliferation 

resistance" or practicability or acceptability. They are: 

Case At A Facility (rr Facilities) established and operated 

by the IAEA in a State with no reprocessing 

1 It is assumed that the plutomum would be stored in a form 

in which it could not be readily convertible into weapons 
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quality Material, without farther reprocessing. It should, 

therefore, preferably be stored in the form of WXL or, at 

least, plvtonium oxide (plutoniua oxide can be used as an 

explosive, but it is highly improbable that a country 

wishing to Manufacture nuclear weapons, would use this 

material for that purpose). Excess plutoniua would be 

shipped from reprocessing plants in participating States in 

the form of NQX fuel to the facility (ies) in the host State. 

6.2 This solution would be highly "proliferation resistant" for a 

number of reasons. Since the stored plutoniua could not be 

used for explosives without further reprocessing, the host 

State would have little incentive to take over the facility. 

At the same time, the hoBt State would probably have little 

incentive to provide or operate the facility, that function 

would probably have to be undertaken by the IAEA which would, 

therefore, have full operational control of the facility. 

Furthermore, in this case, IAEA would choose both the host 

State and the site of the facility; it should thus be possible 

to minimise fears that the plutoniua might be taken over by 

the State so selected. 

6.3 On the other hand, the scheme would involve the IAEA in all the 

operational, managerial and financial responsibilities of 

Plutonium storage. There w>uld thus be significant financial 

and manpower implications for IAEA. In selecting a site, there 

might well be difficulty in finding a host State willing to 

accept storage of large quantities of plutonium, originating 

in other States, on its territory. There might also be difficulties 

in selecting a host State that would be acceptable to other States 

participating in the scheme. The scheme would also involve 

large-scale transport of plutonium, thus entailing significant 

costs and risks. 

Case B: Storage only in nuclear-weapon States having reprocessing 

6.4 Less movement of Pu would be required than in Case A. IAEA 

involvement in the operational, managerial and financial 
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responsib i l i t ies would be less than in Case A, being confined 

largely to control over deposit and release of Pu. 

6*3 On the other hand, Case B i s discriminatory as between nuclear-

weapon States (NWS) and non-nuclear-weapon States (NNWS) and takes 

l i t t l e account of the fact that certain NNWS are already operating 

or have advanced plans for operating reprocessing plants . Case B 

might well be unacceptable to part icipat ing NNWS and to the Board 

of Governors. Furthermore, if NNWS reprocessing plants were 

required to send most or a l l of the i r product to NWS the result 

would be movement of plutonium on a significant scale . As in 

Case A, t h i s would be a serious drawback. 

Case C: Storage at approved reprocessing plants wherever they 

may be located, i . e . both in non-nuclear-weapon States 

and nuclear-weapon States 

6.6 In t h i s case, i t i s assumed that an international plutonium 

fac i l i ty would be established at each reprocessing plant in 

par t ic ipat ing States , non-nuclear-weapon States or nuclear-weapon 

States , ( i t would also, of course, be possible for the IAEA to 

establish an operator 's f ac i l i t y ent i re ly separate and distant 

from the reprocessing plant in the State concerned. This would 

entai l the drawbacks mentioned in Case A without, however, bringing 

the advantage that Case A offers from a non-proliferation point 

of view.) In Case C, IMP would be responsible for controlling 

the release of plutonium stored at the reprocessing plant . 

6.7 Reprocessing plants need plutonium storage f a c i l i t i e s even in the 

absence of the international scheme. Case C would require, in 

addition, only that the f ac i l i t y be placed under international 

auspices, possibly operated under contract between the IMP sad the 

host Government* Involvement of the IAEA in finance and 

administration might be kept to the minimum required 
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for an effective level of international control on the deposit 

and release of plutonium. Locating the plutonium facility at 

the reprocessing plant Mould also leave open the option of 

constructing a fuel fabrication plant in the same place, thus 

restricting all plutoniurn-handling operations to the same site. 

The need for large-scale transport of plutonium is minimized. 

In short, this case offers the greatest operational simplicity 

to the IAEA and might be the most acceptable to nuclear-weapon 

States and non-nuclear-weapon States alike. 

6.8 On the other hand, Case C offers less advantages from the point 

of view of "proliferation resistance" than Case A or Case B. 

Even if the plutonium were stored in IKMUform, the host State 

would have the reprocessing facilities needed to convert it into 

weapons quality material. Since IAEA involvement in control of 

a facility would be minimal, the formal barriers to a take-over 

of the plutonium would also be less than in Case A. In short, 

the barriers to a take—over of the fctored plutonium by * non-

nuclear-weapon State capable of making use of the plutonium for 

weapons purposes would be signficantly less than either of the 

two cases. 

6.9 The advantages of Case C are increased if the State concerned is 

a non-nuclear-weapon State and NPT party since in this circumstance 

all movements of Fu are transparent and the State would have 

formally committed itself not to manufacture nuclear explosive 

devices. 

Existing safeguards procedures for Pq storage 

6.10 A Pu storage scheme under the auspices of the Agency might involve 

a storage facility directly operated by the Agency or a facility 

operated by a State, the Agency being responsible essentially 

for supervising compliance with release directives and possibly 

insuring or verifying that no unauthorized releases take place. 

As the first case would constitute an operation conducted by the 

Agency, there might be no formal limitation on the intensity of 

the safeguards effort to be applied, although it would be 

reasonable to assume that the safeguards effort to be 



- 23 -

applied to facilities operated by the State should also 

be adequate for the Agency's own operations. 

6.11 If the storage facility is operated by a State, then the 

terms of the relevant Safeguards Agreement would determine 

the scope and intensity of the Agency's safeguards operations. 

Thus for instance ia the event of the application of 

safeguards to a storage facility under a NPT type safeguards 

agreement the maximum routine inspection effort for 

safeguards in the absence of agreement to the contrary would 

be determined in accordance with paras. 79 and 80 of INFCIRC/l53. 

In this connection it should be borne in mind that the functions 

of inspectors under the present safeguards system do not include 

control of release of Pu or of compliance with release conditions. 

Should Agency inspectors be assigned these additional functions, 

the adequacy of existing limits on their presence at the facility 

would have to be looked into in the light of the expanded 

functions of inspectors. Alternatively the function of supervising 

authorized releases might be entrusted to other (non-safeguards) 

Agency staff. 

7. OPERATION OP INTERNATIONAL STORAGE FACILITIES 

7.1 There are three main problems to be considered: 

a. effective international control of deposited Pu; 

b. physical protection of the facility; 

c. health and safety aspects of the facility. 

The financial aspects of storage are considered separately in 

section 9* Arrangements for each of these matters would need 

to be covered in a host state agreement. (See Appendix B) 

International control of deposited Pu 

7.2 Per a scheme to have credible non-proliferation benefits, 

international Pu storage would have to be - and be seen to be -

under effective international control. CIMP would need to 

monitor all deposits and releases, and have such control over 

release that it would not be possible for Pu to be released 

without CIMP authority. 
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7>3 The minimum degree of international control which would seen 

necessary to satisfy this basic requirement, would be for the 

facility to be under the control of an employee of CIMP/lAEA, 

stationed permanently at the storage site and with adequate 

legal status, established in the host state agreement, as the 

local representative of CMP. The site operator would be 

responsible for physical protection and health and safety 

matters. The controller would ensure that deposits and releases 

were in accordance with the instructions of CIMP. 

7-4 In practice, additional manpower would be required for tasks such 

as the physical handling of Pu in and out of storage and routine 

inspection for security and safety purposes. Assuming that the 

store was located adjacent to a reprocessing plant, some or all of 

these services might be supplied by the operator of the plant on 

a contract or repayment basis. The extent to which the store was 

staffed by international CIMP/lABA employees is a matter to be 

worked out should a scheme be established. 

Physical Protection 

7.3 The host State agreement establishing the international status 

of the store would need to incorporate an undertaking by the 

State to provide physical protection for the facility. The level 

of protection up to an agreed standard, such as recommendations 

published by IAEA from time to time (eg. TMCIRC/?.25Alev.l)t 

would also have to be guaranteed. 

7.6 It would be necessary for suitable arrangements to be established 

for co-ordination and communication between the controller employed 

by CIMP/lAEA and the relevant national security authorities. 

Health and Safety 

7.7 Adequate health and safety standards (eg. those designed to avoid 

criticality hazards, contamination of personnel and environmental 

pollution) would clearly have to be met. The standards set by 

the host state would have to be adhered to and inspection for this 
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purpose accepted. Similarly, if the facility were, as expcted, 

located adjacent to a reprocessing plant or other national nuclear 

installation, safety and environmental considerations would 

demand close collaboration between the site operator and tlv 

controller of the facility. 

7*8 The exact arrangement on health, safety and environmental matters 

would depend on the country involved and would need to be covered 

in the host State agreement. 

8. CONDITIONS FOR THE RELEASE OP PLUTONIUM PROM STORAGE 

8.1 One approach to the implementation of Article XII.A.5 is to 

see the strength of the regime arising mainly from control of 

stored Pu. An additional source of strength for a scheme, 

offering significant non-proliferation benefits, would lie in 

attaching conditions to the release of Pu. These conditions 

would be designed to minimize proliferation risks. Power to 

require such conditions could be provided for in the Terms of 

Reference given to CIMP on its establishment. Once CIMP was 

satisfied that a request for release was legitimate (i.e. for 

specified/verified use in a reactor or research) the Pu would be 

released under these conditions. 

The conditions should be acceptable to a State interested solely 

in the use of Pu for peaceful purposes and at the s. me time give 

assurance that Pu would be available to it for legitimate 

purposes whenever needed. 

8.2 Article XII.A.5 provides the statutory basis for the requirement 

to deposit excess Pu and to release it for legitimate needs. It 

would of course be open to the States participating in CHIP to 

agree to additional conditions which might regulate arrangements 

for release. 
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Guarantee of End-ltee 

8.3 When requesting return or supply of Pa, > state would clearly 

have to specify the purpose for vhich the Pu was needed. A 

condition of release could be an uncertaking from the recipient 

State that the Pu would not be used for any other purpose without 

the agreement of CMP. 

Physical Protection 

8.4 A recipient State could be required to give assurances that for 

released Pu standards of physical protection (vhether in 

transportation or at nuclear sites) would be adequate. This 

sight involve a guarantee that physical protection vould be at 

least up to the level of recommendations published by the IAEA 

from time to time (at present in the form of IBFCIR2/225/Rev.l). 

Porn of Pu Released 

8.3 Restrictions night be placed on the form in which Pu would be 

released to make it "proliferation resistant". For example, it 

might be released only in the form of MOX (mixed oxides of 

Plutonium and uranium) which is suitable am reactor fuel, but 

requires chemical separation to produce Pu as such and is not 

weapons usable in itself. However it should be noted that for 

certain research applications, Pu is required in metallic form. 

Transport 

8.6 Restrictions might be imposed on the size of individual consign

ments and methods of transport (possibly specifying IMP approved 

or provided services) in the interest of physical protection* 

Restrictions on Retransfer 

8.7 The effectiveness and credibility of IMP would be diminished if 

substantial amounts of Pu existed in countries outside the 

scheme. A condition of release might be that Pu could not be 

retransferred to another country without the agreement of C M P . 

Violation of IMP Conditions of Release 

8.8 The violation of conditions set for the release of Pu would have to 
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be reported to the Board of Governors as non-coapliance either 

with the safeguards agreement or with the special legal instrument 

setting up IMP. It would be for the Board to take the Measures 

foreseen in Article XII.C. The question Might be considered whether 

less serious infractions of IMP ivies should be dealt with by CHIP 

i t se l f . On the other hand, a Board finding of non-coapliance aight 

entail, in addition to the aeasures foreseen in Article XII.C 

immediate suspension froa IMP and additional sanctions which 

aight be built into the fraaevork of IMP i tse l f , e.g. termination 

of a l l nuclear supplies from other participants in IMP. 

FIHAICE 

The costs related to IMP would include the capital costs of facility 

construction, the operating costs such as the handling of Pu, 

and the costs of security measuree adopted. Most of these costs 

vould have to be met whether or not IMP were established. In 

addition there would be the cost of provideng international 

control which would cover the central Secretariat for the scheme 

and control measures at each facility. This section considers these 

costs: the figures given are only broad estimates and are intended 

as no more than indicators of the order of costs which a scheme 

might entail. 

Capital costs of Pu storage 

A number of Pu facilities at reprocessing plants are already 

constructed and operating* Finance would need to be raised for 

the construction of new facilities* The need for nev facilities 

vould arise in two ways: a requirement for new capacity, or the 

adoption of new designs for facilities* 

The minimum IMP responsibility for capital investment vould be 

needed if existing facilities, and those planned or under construc

tion were brought into the scheme: their normal operating being 

continued, subject to the establishment of international authority 

over deposits and with drawals* In this case there might be 

little or no capital cost incurred by IMP. 
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9*4 However, the aost effective way of achieving high standards of 

physical protection is for the relevant features to be incorporated 

in the basic design of the facility. This Bight, for exasple, 

involve placing facilities underground. For this reason, it night 

be concluded that in at least sose cases IMP should construct new 

facilities to an appropriate standard rather than adapt existing 

ones. For any new reprocessing plant, a new facility would be needed 

in any case, whether built by IMP or the site operator. 

9*3 The construction of new facilities would entail considerable 

capital investsent. A Pu storage facility of 50 tonnes capacity, 

built in association with an established nuclear site, would cost 

not less than $ 10 million (at 1977 prices). Placing the facility 

underground would increase -the cost substantially, as yould the 

incorporation of sophisticated safeguards, security and control 

equipment (e.g. for remote handling). In any event construction 

costs vary widely between countries and the quoted figure of 

$ 10 million vould probably be at the lower end of the spectrum. 

Subject to the same caveats, a 10 tonnes facility would cost not 

less than $ 4-5 million. A system of internationally controlled 

storage might, in the foreseeable future, need up to four large 

(50 tonnes) Pu facilities at major reprocessing plants and perhaps 

four 10 tonnes facilities at other smaller reprocessing plants. 

Operating costs of Pa storage 

9*6 As suggested elsewhere in the study, the day-to-day servicing of 

the facility might be contracted by C M P to an appropriate organ

isation in the host country; most probably the operator of the 

adjacent reprocessing plant if the facility were so located. The 

most appropriate method of meeting operating costs would sppear to 

be for customers to be charged for the storage of their Pu on a 

normal commercial basis. 

9.7 The following table sets out estimated running costs of 10 and 

50 toames Pu09 facilities* 
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10 to PuO^ 50 to PttÔ  

US J US t 

Annual Operating Cost 1 million 1.23 million 

Annual Cost of Storing 
1 tonne PuOg if store 50$ full 200,000 50,000 

Annual Cost of Storing 
1 tonne PuOg if store 75# full .... 133,000 33,000 

Annual Cost of Storing 
1 tonne PuO if store 75$ full 
including amortization of 
capital costs (10$ over 20 years ).. 230,000 70,000 

9.8 These figures are estimates at 1977 prices, and assume that facility 

would be sited at recognized reprocessing plants from which most 

services could be provided on a contract basis. The level of a 

storage charge necessary to cover operating costs alone and 

these costs plus amortization of capital costs is shown for 

comparison. The pro rata charges would be considerably higher 

for a 10 te store, and CIMP might reasonably consider redistributing 

costs in order to charge a uniform fee. 

9*9 Since the IAEA would be requiring storage, customers would need 

to be confident that the store operator was not abusing its 

monopoly situation and making too high a charge. To show that 

aharges for the use of the facility were fair and reasonable, 

the costs of the facility could be fully disclosed and independently 

audited, perhaps leading to an internationally agreed, fixed 

storage charge. 

The costs of international control 

9.10 A central Secretariat of 6-8 persons would cost approximately 

3 300-400,000 per annum. Assuming that the staff requirement 

for international control was four for each store, the annual 

international operating cost per store would be approximately 

$ 200,000. (All at 1977 prices). 
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Financing B1P 

9-11 IMP might be financed by: 

i. contributions to a special fund by participants on an 

agreed scale or 

ii. contributions based on the quantity of Pu stores by 

participants, i.e. storage charges. 

9.12 The base costs of facility operation would probably be met, as suggested 

in paragraph 9«6, *>y storage charges, i.e. method ii. The costs 

of international control (as in paragraph 9-10) might be met by 

method i., or by an element included in storage charges. 

9.13 It seems probable that at least some degree of capital investment 

might be required by IMP for the construction of stores, if the cost 

is not to rest exclusively with the Member State in whose territory 

the store would be constructed. Capital investment might be met 

either by increasing storage charges (i.e. including an element of 

amortization of capital) or by IMP participants agreeing to contribute 

to a special fund as the facility were required. 

10. THE BEXT STEPS 

10.1 There appears to be a positive case for the introduction of some 

form of internationally supervised storage for Po in order to 

reduce the risk of the further proliferation of Pu-based nuclear 

weapons. This would be a complement to the present IAEA Safeguards 

system, provided that the scheme offered effective and credible 

non-proliferation benefits. This in turn might help to eliminate 

certain difficulties which fears about proliferation are placing in 

the way of the development of nuclear energy for power production. 

10.2 At the same time the scheme would have to command the confidence 

of those States that wish to use Pu as a nuclear fuel and whose 

national energy programmes might therefore be affected by decisions 

taken in the operation of the scheme. 
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10.3 The next step, -therefore, is to discover whether institational 

arrangements can be devised for the implementation of Article III 

and XII.A.5» which offer effective non-proliferation benefits 

while being acceptable to Member States with an interest in Pu 

as users, suppliers or reprocessors. 

10.4 The most practical way of exploring this question is through 

consultation between the states concerned and IAEA. Such 

consultations will need to cover both political and technical 

issues. It is hoped that this paper has helped to clarify the 

problems which would need to be resolved. 
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AHNEX A 

PROJECTIONS OP FUTURE PLUTONIUM PRODUCTION 

1. In the present clinate of uncertainty about the future pace 

and shape of nuclear power prograsmes in the world, it is 

difficult to make reliable forecasts of forward plutonium 

production. Even quite recent estimates, such as those in 

the OECD/NEA report published in 1977-/must be subject to 

some question as national policies are reviewed. It is 

hoped that one output from the International Nuclear Fuel 

Cycle Evaluation will be clearer projections of irradiated 

fuel arisings and the separation of plutonium. This Annex 

has drawn on a variety of sources to produce estimates, 

which are intended only to provide a general background to 

the report on International Management of Plutonium, which 

is of course largely institutional in nature. 

2. Plutonium arisines in irradiated fuel 

Table 1 gives estimates of plutonium arisings in irradiated 

fuel to the year 2000 on a broad regional basis. 

3. Separated Plutonium 

Table 2 estimates, on the same regional basis, the 

quantities of plutonium likely to be separated in reprocessing 

plants up to the year 2000. In preparing these estimates, 

account has been taken of the capacity and likely start-up 

dates of operating and proposed reprocessing plants; and 

appropriate assumptions have been made on throughput. 

4. In preparing Tables 1 and 2 the available data has provided 

a basis for reasonably credible high, low and reference 

estimates up to the year 1990. Uncertainties beyond that 

date are so great that any attempt to produce high and low 

estimates of a credible nature would produce such a wide 

range as not to be particularly useful in the context of this 

report. Therefore for the years 1995 &ad 2000 only a single reference 

estimate, which must be subject to much uncertainty at this stage, 

has been given. 

2/ Reprocessing of Spent Nuclear Fuels in OBCD Countries, OBCD 1977. 
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Table 1 

ESTIMATES OP PLUTONIUM ARISINCS IN IRRADIATED FUEL: 
CUMULATIVE PROM 1978 

tonnes of Put all isotopes 

1985 I99O 1995 2000 

Low 101 238 

N & S America Ref 104 251 479 795 

High 106 259 

Low 75-7 190 

Europe Ref 80.3 195 350 563 

High 83.2 240 

Low 27.5 72.8 

Asia Ref 28.2 73 144 301 

High 34.6 88.4 

Low 

Africa Ref .1 2.2 7.9 17 

High 

Total (Reference case) 212.6 521 981 I676 

Note: Countries with centrally planned economies are not included, 
relevant data not being available. 
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Table 2 

ESTIMATES OP PLUTONIUM SEPARATION: 
CUMULATIVE FROM 1978 

tonnes of Pu, all isotopes 

1985 1990 1995 2000 

Low 00 00 

N & S America Ref 15.I 50.3 120 212 

High 19.6 60.2 

Low 57-9 116 

Europe Ref 6O.5 I67 336 526 

High 73.3 205 

Low 14.3 28.2 

Asia Ref 15.8 35-5 75-2 119 

High 17.3 40.2 

Total (reference case) 91*4 253 331 857 

Note: 1. Figures do not include plutonium separated prior to 1978 
which could total some 23-28 tonnes. 

2. Countries with centrally planned economies are not included, 
relevant data not being available. 
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JMMEX B 

1NTEEKATI0NAL MAlTAGBtEHT OF PLUTONIUM 

Legal Instruments 

The following legal instruments might be required for a plutonium 

storage and management scheme under Agency auspices* 

A. Storage of Pu 

(a) A multilateral agreement between reprocessing States, 

supplier States and user States with IAEA participation 

which might contain the following main elements: 

1. A reference to Article XII.A.5 under which "user" 

States are obliged to deposit any plutonium determined 

to be excess* In case the scheme is operated under 

Article III of the Statute, an undertaking by "user" 

States to deposit Pu in accordance with the terms of 

the scheme; 

2. An undertaking by relevant facilities (States) to 

accept Pu from participating States for storage; 

3* The main conditions for such storage; 

4* Basic criteria for release of Pu; 

5. Recognition of the authority of the IAEA body to 

determine conditions for release within the basic 

criteria, as agreed by participating States; 

6. Financial arrangements to cover costs of construction 

(type A facility), operation (type A, B, C) transport 

and physical protection; 

7* Appropriate provisions for credit or full compensation 

for Pu deposited; 

8. In respect of type B and C facilities relationship to 

possible other co-located fuel cycle facilities; 

9* Special relationship with regional organizations with 

respect to a regional storage centre; 
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(b) A Host agreement between IAEA and State where facilities 

are located. This agreement might deal with the following: 

1. Definition of legal status of facility; 

2. Extraterritoriality, inviolability of facility; 

3* Public Services to be provided by Host State; 

4* Health and Safety Measures to be applied; 

5. Physical protection measures; 

6. Questions of licensing and relationship to competent 

Government authority; 

7* Liability and insurance; 

8. Status of IAEA staff at facility; 

9. Measures to ensure that material can be freely 

transported to or from facility; 

10. Exemption from taxation, customs and import duties; 

11. In respect of type A facility questions of acquisition 

of ground, construction and operation of facility by 

IAEA will require more extensive arrangements. 

(c) Measures within the IAEA 

1. Establishment, composition, terms of reference of the 

IAEA Pu management body; 

2. Financial and organizational arrangements, in particular 

if Agency constructs and operates type A facility. 
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CHAPTER II 

THE NEED FOR INTERNATIONAL STORAGE AND JUHAGEMEHT OP SPENT 
FUEL 

1 The disposition of irradiated spent fuel is an integral part 

of the nuclear fuel cycle. Since fuel discharged fro* light 

water reactors contains significant quantities of fissile 

material, considerations of resource conservation have until 

recently led most countries having nuclear power programmes 

to plan the timely recovery of the fissile material in the 

spent fuel and its recycle in existing reactors or eventual 

use in fast breeder reactors. 

2 Spent fuel arisings from UiR (outside countries with centrally 

planned economies) are expected to increase from about 1,600 

tonnes per year to about 8,000 tonnes in 1985* By 1990, 

spent fuel arisings could amount to about 14,000 tonnes per 

year, by 2000 to about 27»0O0 tonnes per year.-^ 

3 Lack of adequate spent fuel storage capacity, as well as 

delays in the construction of reprocessing capacity coupled 

with the expansion of nuclear generating capacity are causing 

serious spent fuel storage problems for many States. The 

problem is particularly acute in regard to light water reactors 

since only one major plant — La Hague in France - and three 

prototype plants in Japan, India and the Federal Republic of 

Germany - for reprocessing light water reactor fuel are now in 

operation. The reprocessing facilities for AOR and Magnox fuel 

are adequate while CAHDU fuel is proposed to be reprocessed only 

in India in the near future. 

4 In most cases a temporary solution is being sought by expanding 

the capacity of existing spent fuel storage pools at reactors. 

These pools are normally designed to accommodate one and 

one third to two core loads. In many eases this capacity can 

"̂  These figures might require revision in the light of the 
studies made by INFCEf nevertheless,they indicate the 
magnitude of the problem. 
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be increased to 2 l/d - three core loads through sore 

efficient storage spacing and/or by replacing existing 

storage racks with racks constructed of neutron absorbing 

materials. Many LWR plants are being modified in this way. 

Nevertheless, the solution is only a temporary palliative 

and there are limitations to the extent to which space can 

be more efficiently used at reactor pools. Moreover, some 

countries such as Japan require as a condition for licensing; 

that the reactor maintain at all times a "full core reserve**, 

i.e. the capability for accepting the discharge at short 

notice of a full reactor core fuel. This is in any ease 

desirable as a prudent reactor and fuel management practice. 

11.5 Jway-from-reactor storage capacity exists at a few reprocessing 

facilities. The BHP plant at Windscale in the United Kingdom 

has the total capacity of approximately 750 U tonnes with 

plans for an additional 300 tonnes capacity. COG9U at La 

Hague has a total storage capacity of 300 tonnes. Both these 

facilities accept spent fuel from other countries for repro

cessing. Limited spent fuel storage capacity also exists at 

the Hoi reprocessing plant in Belgium, the Tokai Mara reprocessing 

plant in Japan, the Tarapur plant in India, and at C. E. Morris, 

NFS in New York and is contemplated by FIAT in Italy. The United 

States is developing a new spent fuel storage policy under which 

the U. S. Government would accept and take title to spent fuel 

from domestic utilities for a fee. The same arrangement nay 

possibly be extended to other countries but it is not yet 

clear how much storage capacity would actually be made available 

to them or on what terms. 

11.6 In certain cases the absence of a definitive solution to the 

spent fuel storage problem is delaying the start-up of nuclear 

power plants and slowing down the expansion of nuclear power 

programmes and licensing procedures. 

11.7 Suming up, a world-wide spent fuel storage problem exists and 

is becoming more serious. Existing storage capacity and capacity 

under construction will not be adequate to avert shortages of such 

capacity in the future. 
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11.8 Several countries are unable to solve the spent fuel storage 

problem in the long tern on a national basis. In these 

countries technical problems or problems of public acceptance 

rule out, at least at present, indefinite storage of large 

quantities of spent fuel, or the possibility of disposing 

of spent fuel as waste. 

11.9 ^h* spent fuel storage problem thus requires international 

co-operation. This may be bilateral, regional or multi

national. It is clear that the IAEA could render its Member 

States a valuable service in encouraging and supporting such 

co-operation. At the same time, the creation of one or mors 

spent fuel storage arrangements which would avoid numerous 

scattered stores of spent fuel, which with the passage of 

time might become sources of plutonium, could make a useful 

contribution in reducing the risks of nuclear explosive 

proliferation. 

The proliferation astect 

11.10 In the form that commercial spent fuel emerges froa an LHR 

reactor, namely as a highly irradiated and radioactive 

element it is virtually inaccessible from the point of view 

of proliferation. After several months cooling period 

reprocessing is feasible in technologically advanced and 

sophisticated facilities anl after about two years, commercial 

reprocessing would be a normal operation. After a further 

cooling period of 20 years or more, the radioactivity drops 

by several orders of magnitude from its initial level and it 

can be handled in a relatively simple and easily constructed 

and operated small reprocessing facility* In other words, 

after several rearm spent fuel begins to take on the character 

of a "plutonium mine" as it has been described.*' 

•'"Nuclear Power and the Proliferation Issue" by W. Marshall, Orahaa 
Toung Memorial Lecture, 24 February 1978. 
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Technical alternatives 

11 Various types of spent fuel storage are now being considered: 

(a) Short-term on site or away-from-reactor storage 

In the next two decades there will be a growing 

demand for additional short-tera storage for 

periods up to 20 years. 

(b) Long-term storage 

In the case of one country long-tern storage is 

already undertaken as part of the heavy water 

reactor fuel cycle. Normally, such long-term 

storage will keep the spent fuel in a retrievable 

state so that its plutoniua and uranium content may 

be recovered if and when economic, technical or 

policy decisions make this desirable, fro or three 

countries are evaluating concepts for long-term 

storage of IMR fuel. 

12 If the spent fuel were treated as waste and non-retrievably 

disposed of, it would by definition, cease to be a prolifer

ation risk* 

DIFFERENCES BETWEEN TOE SFEHT FUEL AND SEPARATED PLUTONIUM STORAGE 
PROBLEMS 

1 As pointed out in the Introduction there is an obvious 

intordependence between the amount of separated Pu and the 

amount of spent fuel in storage. There is also a number of 

common legal and political factors that will have to be 

taken into account in any Plutonium storage and spent fuel 

storage scheme. Nevertheless, there are also several very 

significant differences between the type, scope and magnitude 

of the questions that would have to be resolved. 
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12.2 These questions include: 

Economic value 

12.2.1 Plutonium is regarded by many countries as an immediately 

or potentially valuable commodity for recycle, fast breeder 

or research purposes. There may, therefore, be a reluctance 

to relinquish or deposit plutoniun except in return for a 

material inducement or in consequence of a legal obligation 

accepted under Article XII.A,5 of the Statute. Spent fuel 

today may not have any commercial value; on the contrary, 

it is likely that a fee may be charged by any authority 

taking over spent fuel. Although some countries may 

retain an interest in the potential energy content of spent 

fuel there are some countries that would be only too pleased 

to ship their spent fuel abroad and not have any further 

connection with it, if a recipient for the spent fuel could 

be found. In other words, the problem of exercising a 

potential IAEA right to "require the deposit" of "excess" 

spent fuel might not be that of inducing the country 

concerned to relinquish it but rather that of finding a 

place to store it and meeting the costs of such storage 

(unless the spent fuel is treated as reprocessing feed 

material). 

Weapons usability 

12.2.2 As pointed out, separated plutonium is immediately convertible 

into weapons, spent fuel is not. There are good non-

proliferation reasons for discouraging the stockpiling of 

separated plutonium under national control and developing 

clear-cut rules and criteria for this purpose, in other 

words for invoking Article XII.A*5 and having the clear 

definition of "excess" and clear cut "release" criteria. 

While spent fuel is potentially a source of plutonium, it 

presents little innediate risk. Any country having a nuclear 
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power programme would inevitably have quantities of spent 

fuel in the cooling ponds of its reactors and the problems 

of disposing of the spent fuel would be an urgent national 

economic and technological problem and not the immediate 

proliferation problem represented by Pu. 

Financial implications 

12.2.3 The costs of spent fuel storage are at least an order of 

magnitude greater than those of plutonium storage, (see 

Annex A). A facility having a capacity for storing 5»000 

tonnes of spent fuel would be in the cost range of 140 -

280 million dollars. Die cost of a plutonium storage facility 

having a capacity of 30 tonnes of Pu (roughly the plutonium 

equivalent of 5,000 tonnes of spent fuel) would be of the 

order of 8 million dollars. There would be similar disparities 

in transport and operating costs. The annual costs of 

operating a plutonium storage facility are estimated at about 

1 million dollars; the counterpart spent fuel storage would 

cost about ten million dollars to operate. These estimates 

have to be seen in the perspective of the IAEA's budget. 

Application of Article XII.A.5 versus Provision of Service 
under Article III of the IAEA's Statute 

12.2.4 Ihe question whether Article XII.A.5 of the Statute could 

be considered as applicable to spent fuel would be a matter 

for the IAEA Board of Governors to consider. The language 

of the Article might permit such an interpretation although 

this may not have been the intention of the drafters. However, 

it should be clear from the foregoing that it might be more 

profitable to consider the IAEA's role in spent fuel storage 

as a service which it could render to its Member States 

pursuant to Article III of the Statute rather than as an 

exercise of its safeguards rights under Article XII. A. 5» 

This question is examined in Section 4. 
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13. POSSIBLE FORKS OF IAEA INSTITUTIONAL INVOLVEMENT IN SPENT 
FUEL STORAGE 

The institutional role of the IAEA in relation to spent 

fuel storage might take a variety of forms, e.g.: 

Regional co-operation 

13.1 Encouragement of regional co-operation by competent bodies 

such as EURATOM, CKEA, OECD/NEA, OECD/IEA, Inter-American 

Nuclear Energy Commission, OPANAL or groups of States yet 

to be established, to co-operate in regional or multi

national arrangements for spent fuel storage. This question 

is already alive within the Western European context. 

Encouragement by the IAEA of such initiatives would not 

exclude more far-reaching institutional arrangements. Such 

encouragement might take the form of convening regional 

meetings of potentially interested States jointly to 

consider their spsnt fuel storage problems and how these 

could best be met on an interim and long-term basis. 

13.1.1 The problems would vary from region to region. For example, 

in Eastern Europe, spent fuel is at present returned to the 

Soviet Union; this generally applies in fact to Soviet-

supplied fuel. In Western Europe, there is a large and 

rapidly growing number of LWRs operating in a growing 

number of countries and the economic, technological and 

public acceptance incentives for regional storage and other 

"back-end of the fuel cycle" arrangements are strong. In 

Latin America, Brazil and Mexico are at this stage undertaking 

LWR programmes. In the Middle East and South Asia, Iran has 

a large LWR programme and India a very limited one. In the 

Far East, Japan, the Republic of Korea, Taiwan and the 

Philippines have LWR programmes but the Japanese programme 

is by far the largest. 
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Bilateral co-operation 

13.2 The IAEA might seek to encourage bilateral co-operation 

between countries prepared to receive spent fuel either 

for reprocessing or for long-term storage and those wishing 

to dispose of it. At present, the only potential recipient 

countries appear to be the reprocessing countries (essentially 

Prance, USSR and the UK), which would presumably accept the 

spent fuel only for eventual reprocessing, and possibly 

the United States, which might accept it for storage. 

It seems doubtful, however, whether any action by the 

IAEA to encourage such co-operation would either be needed 

or effective at this mage. 

Establishment of an IAEA facility 

13.3 Conceivably, the IAEA might itself construct and operate a 

spent fuel depot either to serve the needs of a particular 

region or on an international level. Alternatively, an 

existing or projected spent fuel depot in a Member State 

night be placed under IAEA direction or auspices. The first 

concept, namely construction and operation by the IAEA of 

the spent fuel depot would have to overcome significant problems 

of investment and operating finance. Identification of a State 

ready to agree to the construction of such a facility on its 

territory also poses considerable problems. The second solu

tion (use of an existing or projected facility) obviously 

depends on the willingness of one or more Member States to 

volunteer a facility as well as the willingness of the IAEA 

to accept responsibility for such an operation* This question 

is examined in Section 15. 

A .joint Plutonium management and spent fuel storage scheme 

13.4 Plutonium storage and spent fuel storage could be limited in 

a number of ways. 

13.4.1 The same international authority might operate two autonomous 

but interdependent schemes under the auspices of the IAEA. 

The legal basis for such an operation would presumably be 

Article XII.A.5 of the Statute. Under one of the two schemes 

the authority would "require the deposit of excess" spent 
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fuel at a designated spent fuel depot (see 13.3)• 

Under the other scheae the authority would operate 

an international plutoniua storage systea (DIP) of 

the type described in Chapter I. the link between 

the two scheaes would consist of the release of spent 

fuel at the directive of the international authority 

acting on the request of the country whose spent fuel 

is being stored from the spent fuel storage depot to 

a reprocessing plant where it would be subject to the 

rules of IMP. 

13.4.2 An operation of this kind and on this scale Bight 

encounter the probleas already referred to in paragraphs 

12.2.1. and 12.2.4 above. It would also run into additional 

probleas of legal authority, cost and liability that would 

be involved in giving directives both to spent fuel producing 

countries (or utilities) and to reprocessing countries (or 

reprocessing facilities). The prospects of either spent 

fuel producing countries or reprocessing countries 

submitting to such an authority do not seea to be 

good at this time. 

13.4.3 An alternative might be to operate the spent fuel storage 

scheme as an adjunct to an international plutonium storage 

scheae. Under such an arrangement the IMP would either: 

(a) Offer additional spent fuel storage services 

(in the feed to reprocessing plants) to spent 

fuel producing countries. Essentially, this 

would mean expanding, under international 

direction, the spent fuel storage capacity at 

the relevant reprocessing plants with a view to 

"attracting" spent fuel from operating LNRs. 

Such an arrangement might develop out of an IMP; 

the probleas involved would include repartition 

of the cost8 of building and operating additional 
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(and from the point of view of the reprocessor, 

possibly superfluous) spent fuel storage capacity 

as well as the problems of multinational management 

of such a scheme. 

(b) Alternatively, the IMP itself might be granted 

legal authority to direct (require) the transfer 

of spent fuel from national storage ponds to an 

appropriate reprocessing plant (in this concept 

there would be no intermediate internationally 

operated spent fuel storage). Such a scheme would 

encounter the difficulties already indicated in 

applying Article XII.A.5 to spent fuel management. 

It is also difficult to see what purpose would be 

served by such a scheme unless the spent fuel 

storage capacity available at reprocessing plants 

were adequate to accommodate all spent fuel arisings 

in participating countries. 

International implementation of spent fuel control rights 
embodied in bilateral agreements 

13.5 Two possibilities might be explored in this connection. 

13.5-1 The first is that the international spent fuel storage body 

would operate solely as a service organization in relation 

to spent fuel which is subject to rights under bilateral 

agreements. The supplier State and the user State would 

jointly agree on the criteria and conditions for deposit 

and release of spent fuel — in other words, the IAEA role 

would be that of providing and servicing the storage facility 

and it would not exercise any decision-making role with 

respect to the deposit or release of the spent fuel. The 

exercise by the IAEA of its custodial obligations night 

lead into the problems referred to in paragraphs 13*3 above. 
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13.5*2 Alternatively, the roles of the IAEA and the States 

concerned might be reversed. One of the two States 

involved in the bilateral agreement might provide the 

custodial (that is storage) services while the supplier 

State might delegate to the IAEA or to an IAEA-dependent 

entity the rights which it has under the bilateral 

agreement to approve of storage and transfer of spent 

fuel. In this case, clearly the supplier State would 

insist on having a major voice in the decision-making 

process. 

13.5.3 Such a delegation or transfer of responsibility to the 

IAEA might be compared with the process that has already 

taken place with regard to other bilateral safeguards 

rights. During the last twenty years mo«*t of such 

safeguards rights (insofar as they involve accounting for 

and verifying the peaceful use of supply material) have 

been transferred to the IAEA. This would also be consistent 

with Article III.A.5 of the Statute. However, it should be 

noted that the Agency's safeguards rights in relation to 

spent fuel (if it is regarded as falling under Article 

III.A. 5) are explicitly defined1 in that Article and may 

not be co-extensive with the requirements of supplying 

States. 

14. AN INTERNATIONAL SPENT FUEL STORAGE SERVICE UOTER ARTICLE 
III OF THE STATUTE 

14.1 As is noted in 15.2 below Article III of the Statute would 

provide the authority for operating a spent fuel storage 

service. 

14.2 It has also been pointed out that the alternative of 

providing indefinite spent fuel storage, not linked to 

reprocessing, depends crucially upon the willingness 
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of one or aore States to provide the storage facilities 

required by the international scheae or at least to be 

prepared to serve as Host State for such a facility. 

No State has,as yet clearly indicated its willingness 

to follow either of these courses. 

3 The general requirements for such a scheae may be briefly 

indicated. 

Scope and conditions of participation 

4 (a) In scope such a scheme Bight be open 

(i) to all countries; or 

(ii) to all Member States of the Agency; or 

(iii) to all countries which accept certain 

conditions, 

(b) Such conditions might include: 

(i) Membership of HPT or acceptance of Full Scope 

Safeguards 

(ii) In addition to (i) undertakings 

— to send all spent fuel arisings, after 

cooling, to the storage depot and/or 

— not to proceed with national reprocessing 

while participating in the scheme or to 

limit such reprocessing. 

Any additional conditions beyond membership of the 

IAEA are likely to reduce participation in such a 

scheme and might be counterproductive. 

Management and administration 

5 Given one or more willing host States, the management and 

administration of such a scheme and the role of the host 

State and the Agency might be analogous to that of IMP; 

there would, however, be no need to enter into the question 

of determining "excess" or "requiring deposit" of spent 

fuel since the scheme would be operated as a service under 

Article III of the Statute and not as a safeguards measure 
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under Article XII.A.5« The scheme could be operated 

by participating States in co-operation with the Agency. 

Amongst the main questions to be resolved by potential 

participating States would be: 

(a) The conditions of participation, and in particular, 

the role of the host State* 

(b) The determination of the cooling period or other 

criteria in accordance with which spent fuel would 

have to be placed in storage. 

(c) Arrangements (including financial arrangements) for 

transportation of spent fuel from the pond to depot. 

(d) Charges to be made by host State for taking over 

spent fuel. 

(e) Need or otherwise for an energy credit reflecting 

the plutonium content of spent fuel. 

(f) Verification arrangements (other than IAEA safeguards) 

if considered necessary for ensuring that the conditions 

of participation are being fulfilled. 

(g) The question of the rights of "supplier" States. 

OPERATION OP A SPENT FUEL FACILITY PURSUANT TO ARTICLE 
XII.A. 5 OF THE STATUTE 

.1 Although the problems involved in applying Article XII.A,5 

of the Statute have been discussed earlier, it may never* 

theless be of interest to examine some of the questions 

that would arise should it be desired to apply that 

Article to spent fuel arisings. 

.2 Under Article III of the Statute the Agency has broad 

authority to undertake a spent fuel storage function, 

to construct and operate a spent fuel storage facility 

or to provide spent fuel storage services at an existing 

facility, for instance, a reprocessing plant or eventually 

at a regional fuel cycle centre operating under IAEA 

auspices. 
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15.3 Article XII. A. 5 gives the Agency certain rights already 

discussed in Chapter I, concerning "special fissionable 

materials recovered or produced as a by-product...". 

The terminology used is not clear and it is possible, 

particularly in the light of Article XX to construe it 

as applying to spent fuel as well as to plutonium or 

to plutonium/uranium mixtures. 

15.4 If the Agency were to proceed with the construction of 

a new storage facility or the operation under IAEA 

auspices of an existing storage facility, such a project 

would have to be responsive to the storage requirements 

and other fuel cycle needs of participating countries. 

The project would have to keep track of present and 

future spent fuel arisings in participating countries, 

accept spent fuel deposit, manage the spent fuel so 

stored and authorize releases of spent fuel for subsequent 

use or disposal. 

15.5 An IAEA spent fuel storage regime might require the 

establishment of an international body with appropriate 

functions and responsibilities. Depending upon the scope 

of the project this might include: 

(a) The authority necessary to assume international 

responsibility for storing spent fuel for defined 

or indefinite periods of time; 

(b) The authority necessary to set up spent fuel storage 

facilities under IAEA auspices in States that have 

a reprocessing facility or intend eventually to 

reprocess spent fuel; 

(c) The authority necessary to set up and operate 

international or regional spent fuel storage 

facilities in third countries (neither "users" 

nor reprocessors) that would serve as collecting 

and storage points for spent fuel from States in 

the region or interregionally; 
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(d) The authority necessary to accept spent fuel 

from Member States for storage when requested 

to do so; 

(e) The authority to require the deposit of excess 

spent fuel at one of the foregoing spent fuel 

storage centres; 

(f) The authority to release spent fuel from storage 

based upon agreed technical, safety and non-

proliferation criteria; 

(g) The authority to raise capital and to determine 

appropriate fees or charges to cover the costs of 

capitalizing and/or operating a spent fuel depository 

under IAEA auspices. 

15.6 The key decision-making functions of the IAEA spent fuel 

storage body would be those related to the criteria for 

the deposit and release of spent fuel. 

Deposit 

15»7 The arrangements and criteria for the deposit of spent fuel at an 

international facility would have to cover the following: 

15.7*1 A prescribed cooling period; 

15.7*2 The application of safeguards and of physical security 

measures; 

15.7*3 The application of health and safety standards for safe 

transport handling and storage; 

15.7«4 Arrangements for advance notification of intention to store; 

I5.7.5 Emergency arrangements under which spent fuel night be 

accepted in the absence of advance notification; 

15.7*6 Financial arrangements to cover the costs of transport, 

storage and management services. 
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8 Die foregoing natters would have to be dealt with in an 

international spent fuel storage service of the type 

described in Section 14 as well as in a spent fuel 

storage operation under Article XII.A*5 of the Statute. 

In the latter case, it might also be necessary to 

establish criteria to determine what quantities of 

spent fuel could reasonably be retained by the State 

concerned for the purposes referred to in Article XII.A.5; 

anything above these quantities would then constitute 

"excess" and would therefore require deposit with the 

IAEA. 

Determination of excess 

9 Some of- the considerations affecting the determination 

of excess in relation to separated plutoniua would also 

apply to spent fuel. However, since spent fuel has no 

immediate use in research or in reactors, it seems that 

any spent fuel that had been in a cooling pond for more 

than a prescribed period might be considered excess and 

therefore require deposit with the IAEA. Mb quantification 

would be required. 

10 Any system must minimize unnecessary costs and inconvenience 

to the participating States. A rigid requirement for 

immediate deposit at ths end of the cooling period might 

lead to such costs and inconvenience. 

11 Suoh deposit might take the forn either of deposit in 

an IAEA facility or shipment at**oad to a reprocessing 

facility (in the case of a country not having such facilities). 

In the case of a country which itself operates commercial 

reprocessing facilities, the arrangements between the 

utility operator and the reprocessing facilities would 

be dictated by commercial and technical considerations 

such as on-site storage capacity, storage capacity at 

the reprocessing plant or plants and throughput of those 

plants. 
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12 As indicated in 15-11, in the case of countries that 

have long-term contracts to have their spent fuel 

reprocessed in another State (or a regional fuel 

cycle centre) the requirement to deposit "excess" spent 

fuel might be met by storing the spent fuel in the 

reprocessing State (or regional fuel cycle centre). 

Spent fuel at such reprocessing facilities might be 

designated "spent fuel under IAEA auspices" and thus 

be subject to whatever deposit and release criteria 

the IAEA were empowered to apply. 

13 In the case of countries which are planning breeder 

reactors or constructing reprocessing facilities (for 

instance, in the framework of an FBR or recycle programme) 

further flexibility might be introduced by requiring 

deposit outside the country only if a determination 

has been made that shipment to and storage at an IAEA 

facility would not result in an undue economic penalty or 

if there were prior agreement that the spent mel would 

be returned to the State when it is needed for its relevant 

programme. 

Release 

14 Under the type of storage service described in Section 14 

as well as the system described in this section, it goes 

without saying that spent fuel could only be released for 

peaceful purposes and under IAEA safeguards, as well as 

applicable IAEA physical security and safety measures. 

If the material were subject to bilateral rights of a 

supplying State, the latter's consent would have to be 

obtained either on a case-by-case basis or preferably, 

by prior agreement as to the criteria and conditions under 

which material might be released, or participation of the 

supplier in the spent fuel storage body. 
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15.15 If release of spent fuel were for the purpose of 

reprocessing the international spent fuel storage 

system would have to be closely co-ordinated with the 

scheme for storing of separated plutonium. The criteria 

for release of spent fuel in such cases would be essentially 

similar to those that would apply to the release of 

separated plutonium. 

15.16 If release were for use in a so-called tandem fuel 

cycle or for ultimate disposal as waste, special 

criteria would have to be developed. 

15.17 Under the assumptions that apply today, re lease would 

normally be for the purposes of reprocessing; there might 

therefore be an argument for integrating spent fuel 

management and international storage of separated 

plutonium. In t h i s connection see paragraph 13 .4 .3 

above. 

16. DECISION-MAKING MACHINERY 

16.1 As in the case of plutonium storage, the most appropriate 

body for controlling a spent fuel storage system would 

consist of a l l participating States. 

16.2 Since the number of States that wil l be generating spent 

fuel i s l ikely to be very much larger than those that would 

be involved in reprocessing or have legitimate requirements 

for separated plutonium, it may be necessary to contemplate 

a two-tier organization, with a small executive Board. 

This can only be known, however, when there are clearer 

indications of the number of potential participants. 

16.3 As in the case of plutonium storage, the Secretariat of 

the IAEA could provide secretarial and advisory services 

to a spent fuel storage system. 
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16.4 The considerations referred to in paragraphs 5»2 to 

5.6 of the chapter on the International Storage of 

Plutonium will generally apply to spent fuel storage. 

The system would have to be open to any Member State 

of the IAEA prepared to accept the obligations of 

membership. The relationship to the Beard of Governors 

of the IAEA would be similar. In an "Article XII.A.5" 

system the system would be operating under delegated 

authority of the Board. Any system, however, would 

require the approval of the Board and would have to 

report periodically to it but it would also be desirable 

to provide the system with full operational autonomy. 

16.5 As in the case of plutonium storage, it would be 

essential to establish a system which would avert the 

possibility of "double jeopardy", in other words, the 

risk that decisions of the system could be overturned 

by the exercise of a veto by countries having legal 

rights over the disposition of spent fuel. One mechanism 

for avoiding double jeopardy would be to establish a 

purely service organization in respect of materials 

which are subject to bilateral rights. This concept has 

been examined in paragraph 13.5 above. 

17. LOCATION OF, SPENT FUEL STORAGE FACILITIES 

17.1 The States that might provide regional or international 

spent fuel storage facilities would obviously have to meet 

certain minimum technological and other more general 

conditions. It would be necessary to evaluate the 

adequacy of technological infrastructure and communications, 

servicing capacity, geology and geographical position (distance 

from main spent fuel producing countries). In view of the 

costs of transport and the much larger quantities of 

material involved in spent fuel than in separated plutonium, 

geological and geographical factors might play a more 

important part. 



- 5 6 -

Case A — A fac i l i ty provided and operated by the IAEA 
in a State with no reprocessing (non-nuclear— 
weapon State) 

I t would be necessary for the State to accept a long-term 

binding coonitnent not to reprocess. I t is assumed that 

the State has no national fac i l i ty for long-tern storage 

of spent fuel, and would not accept spent fuel as waste 

in i t s territory. This would be in the long term the most 

"proliferation resistant", and since the IAEA would provide 

and operate the plant, also the roost international solution. 

However, the negative considerations referred to in 6.2 of 

the International Plutonium Storage chapter would also 

apply and in even greater measure. The financial implications 

for the IAEA would be very much higher. The cost of spent 

fuel transport i s US S 25/kilo for short distances involving 

a single loading and a Bingle unloading operation, rising to 

US $ 100/kilo for transport over long distances.^' Since the 

spent fuel production from a single 1000 H? plant operating 

at 10% load i s about 25 tons ptr year, the international 

transport cost would range from US $ 625,000 to US S 2,500,000 

a year for each plant. Moreover, i t would be difficult to 

find a State prepared to serve as an intermediate storage 

centre. 

These costs referred to in 17.3 might be reduced by 

establishing a special transport service and they represent 

only a small fraction (0.5 to 2.3$) of the cost of nuclear 

power. They do, however, militate against any spent fuel 

storage concept that would involve double transport; so do 

safety considerations. 

v 
For a more detailed discussion of costs analysis see 

IAEA, Regional Fuel Cycle Centres, Vol. 1, page 101. 
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Case B - Storage at an approved reprocessing plant wherever 
it may be located (nuclear-weapon State or non-
nuclear-weapon State) 

Essentially, such storage would take the form of storage 

of feed-stock for the reprocessing plant. This is a normal 

industrial operation and the international system would be 

an extension of the Pa storage concept — see paragraph 13.4. 

Under such arrangements, the electric utility or supply system 

would bear transport costs, and the question of IAEA responsibility 

for such costs would not arise, nor would the problem of double 

transport. 

Whether or not it proves possible to launch an international 

spent fuel storage system, it seems most desirable that 

existing reprocessors should expand their feed storage 

facilities so as to be able to absorb as much as possible 

of the spent fuel arisings in non-reprocessing countries. 

The attraction of this is clear from a non-proliferation 

point of view but as is pointed out in paragraph 13*4*3(a) 

above expansion beyond operational requirements raises the 

question as to who will bear the costs. 

Case C - Deposit of spent fuel in a State having long-tern 
storage and/or disposal capabilities (nuclear-weapon 
State or non-nuclear-weapon StateT 

If ultimate disposal in the host State is envisaged, this 

solution would also avert double transport and minimize 

transport costs. If this storage capability is made 

available to the Agency it might avoid involving the IAEA 

in heavy capital and operational expenses. This approach, 

like that of Case A, might make it possible to defer 

reprocessing decisions. As with Case A, however, the problem 

is to find a "willing and able" host State. 
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Case D - Deposit of spent fuel at a regional fuel cycle 
centre operated under IAEA auspices 

The advantages of this case have been discussed in the IAEA 

study of the subject. This solution also Bakes it possible 

to avoid the problem of double transport and takes advantage 

of the economies of scale associated with the Regional Fuel 

Cycle Centre. Regional arrangements might also reduce the 

costs entailed in long distance transport. No regional or 

multinational fuel cycle centre is as yet firmly planned 

and it would take some 10 years to set one up. A regional 

spent fuel storage scheme might, nevertheless, represent 

the initial step towards setting up such a centre. 

Case E - Expansion of storage of spent fuel on the premises 
of the reactor operator I .nuclear-weapon State, non-
nuclear-weapon State) 

This would imply an increasing number of stores of spent fuel 

in which the Pu would become more accessible with time and 

in this senBe, this is the least proliferation-resistant 

solution of the alternatives discussed. The security of such 

storage might be enhanced by adding special physical containment 

accessible under normal conditions only to the IAEA or the 

facility might be placed under a seal continuously monitored 

by radio transmission to the IAEA. 

FINANCING A SPENT FUEL STORAGE FACILITY 

In view of the level of the costs involved it appears that the 

only feasible means of financing would be by apportioning the costs 

amongst participants either by: 

(a) a scale of contributions which would take into 

account their interest in the project and would 

cover capital and operating costs; or 

(b) a storage fee also sufficient to cover capital 

and operating costs. 
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18.2 As indicated above, the costs involved will vary very 

widely according to whether: 

(a) a new international storage facility must be 

built or an existing or planned national facility 

can be used 

(b) the storage is directly linked with reprocessing 

or the facility is situated in a non—reprocessing 

State. 

18.3 In the event that an existing or planned national facility 

is used or that the project is linked directly with 

reprocessing, the second solution (payment of a storage 

fee by countries providing spent fuel) night be the 

preferable solution. 

18.4 In the event that new international facilities have to be 

established, obviously countries having a major interest in 

the success of the arrangements would be expected to make 

corresponding contributions to capital and operating costs. 

19. GENERAL CONCLUSIONS AND FUTURE STEPS 

19.1 Any international arrangements that may be envisaged for the 

storage of spent fuel and in particular the arrangements and 

criteria fcr deposit and release of spent fuel must strike 

a balance between 

(a) the need to prevent th8 emergence of scattered 

and increasingly accessible "plutonium mines'*; 

(b) the need to provide a reasonable assurance that 

the system will help participating States to solve 

their spent fuel problems and, possibly, provide 

them with energy credits or with plutonium, when 

needed for legitimate requirements; and 
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(c) practical considerations of finance, location, 

management and representation of interested parties, 

including States having legal rights over the disposition 

of the spent fuel. 

2 These are questions that can only be solved by consultations 

and negotiations between the interested parties. The matter 

is sufficiently urgent to justify early consultations between 

potential participating States. 

3 It goes almost without saying that certain general principles 

should be observed in such consultations: 

(a) As many as possible of the potential participating 

States — users, reprocessors and suppliers — 

should take part in developing the system and in 

drawing up its decision-making mechanism and its 

operating rules and standards. Only in this way 

can a sufficiently broad concensus be developed 

as a basis for an effective system; 

(b) From the outset the operating rules and standards 

should be sufficiently specific to reduce the 

possibility that arbitrary actions or extraneous 

considerations would affect decisions on individual 

cases; 

(c) The system must be non-discriminatory; 

(d) The system must be flexible and take full account 

of the practical and financial problems that any 

arrangements for spent fuel management would have 

to resolve. 
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ANNEX A 

INTERNATIONAL SPENT FUEL MANAGEMENT 

Costs 

Investment cost estimates for the construction of a water basin 

spent fuel storage fac i l i ty are 

Capacity (t/HM) 

350 

750 

1000 

2000 

3000 

4000 

5000 

shown in the following table:-^ 

Cost range (xlO6 US*) 

20-30 

30-45 

40-60 

70-:.40 

100-200 

120-240 

140-280 

HHR irradiated fuel storage is less expensive - about one quarter 

of the lowest figure in each of the above ranges. Operating costs 

are given in the following table: 

Operating costs (based on LWR)-' 

Expected input (t HM/a) (Operating cost (xtO USS) 

350 

1500 

3000 

HWR fuel storage operating costs are somewhat lower. 

Construction time for such a facility is estimated at about 

five years. Operating personnel will range from 70 to about 150 

according to the size of the plant. If storage is underground, the 

investment costs increase by about 50$. 

*/ IAEA, Regional Fuel Cycle Centres. 
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ANNEX B 

SPENT FUEL MANAGEMENT 

Legal Instruments 

The following legal instruments might be required for a spent 

fuel storage scheme under Agency auspices. 

A. Storage of spent fuel 

(a) A multilateral agreement between reprocessing States, supplier 

States and user States with IAEA participation which might 

contain the following main elements: 

1. An undertaking by the "user" States to deposit 

spent fuel at the IAEA facility. In the case of 

Article XII.A.5 this would involve the deposit of 

any spent fuel determined to be excess; 

2. An undertaking by case A, Bf C and D type centres 

to accept spent fuel from participating States for 

storage; 

3. The main conditions for such storage; 

4. Basic criteria for release of spent fuel; 

5. Recognition of the authority of the IAEA body to 

determine conditions for release within the basic 

criteria, as agreed by participating States; 

6. Financial arrangements to cover costs of construction 

(type A facility), operation (type A, B, C, D), trans

port and physical protection; 

7* Appropriate provisions for credit or full compensation 

if the spent fuel is reprocessed; 

8. In respect of type B and D facilities relationship to 

possible other co-located fuel cycle facilities; 

9. Special relationship with regional organization 

with respect to a regional storage centre. 
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(b) A Host agreement between IAEA and State where facilities 

are located. This agreement could deal with the following: 

1. Definition of legal status of facility; 

2. Extraterritoriality, inviolability of facility; 

3. Public Services to be provided by Host State; 

4« Health and Safety Measures to be applied; 

5. Physical Protection Measures; 

6. Questions of licensing and relationship to competent 

Government authority; 

7. Liability and insurance; 

8. Status of IAEA staff at facility; 

9. Measures to ensure that material can be freely 

transported to or from facility; 

10. Exemption from taxation, customs and import duties; 

11. 1.- respect of type A facility questions of acquisition 

of ground, construction and operation of facility by 

IAEA will require more extensive arrangements; 

12. In respect of type E facility some of the above points 

will not be applicable, as it is essentially the State's 

own spent fuel that is stored there. 

(c) Measures within the IAEA 

1. Establishment, composition, terms of reference of 

the IAEA spent fuel management body; 

2. Financial and organizational arrangements, in particular 

if Agency constructs and operates type A facility. 


