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Programme on radioactive waste management and storage

1. Motivation

On 22 November 1973 the Council approved, as part of the Community?s
programme Qf action fof the enviromment, the principle of a five-point
work plan concerning the management of radioactive waste (0J €112,

20 December 1973)a It asked the Commission to put forward a proposal
on the subject befofe 31 Deoember.1974,

The Council reaffirmed the need for such action in its resolutioh of
7 November 1974 (R/2996/74 ENV. 137/ENER. 48) and felt that it was the
responsibility of the Communities and the Member States to study the
problems involved mainly in nuclear pdwer expansion and in particular,

in radioactive waste.

The veasons cnd aims of Community action in this sphere may be

summarized as Tollows:

- On the technical side, there is the fact that the growth in the

ugse of nuclear energy to meet an inoréasing proportidn of the
Community's electricity requirements has =& conconitant disadvantage
in that indusfrial radicactive waste is pfoduced in quantities
proportional to the scale of the nuclear electricity programme;
Annex A contains some forecasts regarding the activity and volume
of the waste which will have to be dealt with by the end of this
century.

The management of this waste — especially that with a’high specific
activity and long halfflife such as is produced in fuelureprocessing
- plants «_presents and will continue to present difficu}t problems for
those Community countries which have a high population density. It
ig therefore essential to find effective solutions for theﬁisolation
(and/or destruction) of such waste (after appropriate processing and,
where necessary, transport) for periods which may in some Cages Tun

into geological era.



It is also nécessary to evolve a legal, administrative and financial
framework to ensure that the waste is managed without danger to the
public or the enviromnment.

Action at Community level offers a number of advéntagesg' Some partial
solutions are already being studied in certain Member States, but the
efforts vary in intensity. In the search for solutions, time and money
could be saved by exchanging information and shafing work. The public
service nature of this work and the secondary importance of the commercisl

interests at stake call for Community-level direction.

Furthermore, many problems in this sphere have indvstrial, economic and
social repercussions which affect whole regions such as the Community.

* Tor instance, the industry which produces the most waste .- irradiated-fuel
reprocessing -- works for a market which transcends nationai frontiers;

solutions must therefore be sought on a wider plane.

The solutions adopted may also influence the development of nuclear
power'through their econonic impact and through the reception they
meet w1th among the ‘public; a communlty approach should coavince

the general public that both man and his enviromment will be protected,
whatever the tecnnologles adopted to suit particular features of
national territories or the urgency of the nuclear programmes; it
should thus facilitate the harmonious development of nuclear pove

production in all the Community countries.

- As regards the timescale, the experts consider that it will take at
least another few decades of hard work in order to developfand try out
in practice the best solutions to the problems posed by rédioactive

waste management - and especially disposaf*)m in a highly developed

nuclear economy. It is therefore not too early to take an immediate

(*) Cf notes on poge 4.



decision to join forces in order to cope with the situation which will

obtain in the years 1990 to 2000.

Consequently, this programme, which is proposed for a period of five
years (1375~1980), must be regarded as the first stage of a longer-term

proZramme «

It has been drawn up by the Commission with the aid of a working party

composed of national experts. It consists of a series of technological

projects and general studies aimed at working out the technical solutions

and legal, administrative and financial framework needed to enable the
management of radioactive waste to become an integral part of the
nuclear~fuecl cycle industries, without endangering the environment

and mankind.

All these studies and proaects will be financed la rgely by the Commission
and coordinated by it with the help of a Programme management committee
comprising representatives of the Member States and Commission officials.
This committee will have: to meet as soon as this programme is approved.
The work will be carried out by quallfled publlc or private agencies

in the Member States. .

The proposed programme takes into account the research work currently

- in hand at the Community Joint Research Céntre, the results of which

will serve as back-up material for this programme.

It also takes into. account the activities of the-infernational organizations
in order to avoid duplicationa In partlcular, it proposes a Community
financial contribution towards the continuation of certqan technological

studies begun by the OECD Joint Enterprise (®urochemic).

It will be submitted for review at'fhe end of two'yeafé,uto reorientate
or amplify individual projects where necessary in.the light of the

-results obtained.



2.

Programme proposals

2.1,

*
Programme proposals concern: (*) v
S %
- work on the processing of radiocactive waste with a view to stqragek )

L

|

’ 3 ** 3
and disposal( *);

work on waste storage, and Community\measures to promote disposal
in geological formations; | ’
strategic studies to assess the advantage of an advanoed management
~model (separation and transmutation of actinides);

gtudies designed to identify the problems of radiocactive waste
management which cannot be solved under current intermational

legal, administrative and financial provisions, and to propose
appropriate solutions;

studies of the principles which must guide radioactive waste

management from the technical aspects.

Procesging of so0lid radiocactive waste

The processing of th¢ various categories of radioactive waste

is a problem which is being tackled by most of the Member States,
although with varying resources. Very satisfactory solutions exist
for certain types of waste and for intermediate storage, but the
prodessing methods for waste disposal (ultimate storage) need to

be further improved.

The Commission and the national experts therefore felt that the
following points should be included in the Community programne

_ to supplement the work of the Member States.

The purpose of these projects is to develop processing methods

.- %o ensure greater safety in handling of certain critical categories

(*).See also Annex B,

(**¢) Storage: waste is stored with the intention and possibility of
recovering the materials in question at a later date.

(**%) Disposal (or ultimate storage): the waste is deposited in a

place from which it is virtually irretrievable —
Ref, OECD "Radioactive waste management practice in
Hestern Europe" Sept. '71. :



of waste and its transport to storage sites, and to permit or
facilitate the use of reliable long-term or permanent storage-
(disposal) techniques to replace the present methods of interim

storage.

Storage safety and the nature of the materials conditioned are largely
complementary and, to some extent, interdependent, by reason of the

interactions of the confining medium and material conditioned.

2. Medium-activity solid wastes

Study of immobilization with plastic resins (Sheet No. 1) in place
of bitumen, affording a substantial reduction in volume compared

with other methods.

Y 1igh-activity solid wastes

Study of the decontamination and conditioning of irradiated fuel

element claddings‘(Sheet Wo. 2) enabling the present provisional

under water to be replaced by a storage process which is reliable
in the long term; o

Study of the incorporation of calers from high-activity wagtes

produced in reprocessing plants in a metal matrix (Sheet No. 3)

in place of glass materials whose radiation level ig difficult to
assess in the long term and which do not efficiently dissipate the
heat generated by radioactive decay, thus adding to the problems

of storage.

¢. Alpha -contaminated solid wastes

Study of an incineration process (Sheet No. 4) affording appropriate

d. Measurement and comparison of the properties of the various
13s,

imnobilization media for solidified .products (Sheet No. 3) .

This programme to be launched in Community laboratories should
enable a comparison to be made on a joint basis of the
characteristics of the different immobilization media being developed,

to assist later selection of the most promising processes.

Communiﬁy contributions

. 8 066000800600060000000600000000 080 0.51\‘111&
D. scococes sascesescvssscecoscaas 3,510-'.{11&
C. s00-°800800800008 3800008000085 1.5]’.[11&
d: 0000983800000 000000000009800COH O.3:Mua,

o m——————

Total 5,8 Mua over five years



2.2

Storage and disposal of h;ghmact1v1 and/or 1qng»lived radiocactive

wastes
e ]

After conditioning in a suitable solid form, high-activity wastes will,
according to the experts, be stored for several decades in artificial
sfructures in order to enable them to be partially cooled by
radioactive decay. This cooling will help the subsequent handling,

traﬁsport and disposal operations.

The processes for the disposal (final storage) of radioactive wastes
: *
containing long-lived emitters( ) {high-activity wastes from reprocessing

. plants, wastes from reprocessing of plutonium fuel elements) must in

the meantime be developed with the nccessary care. They pose a rather
unusual problem (et ), because they have to 1solate these products from

the enviromment for extremely long periods.

Practically all the experts agree that disposal into suitable geological
formations represents a definitive solution to the problem outlined
above and on which ought to be‘applied wherever possible as soon as

this can be done with a full knowledge of the faots.

The significance of a final and irréversiblé decision to bury such

waste far,below_the earth must not he underestimated. A pooling of

information and results of studies, a permanent comparison of the
experience gained by the various ctates at the level of a large
geographical and industrial entity such as the Cbmmunity - only by

these means can such a decision be made at the right moment.

Accordingly, the Commission and the national experts heving regard

to the unequal and often limited status of the work carried out so far

in the Member States, considered that the present part of the programme

constituted the ‘bedrock of Community action as regards envirorment

protection in the field of radivactive wastes -- and in the same way

was a fundamental factor in the harmonious development of nuclear energy.

(*)

(*)

i.e., emitters whosa activity declines very’slowly W1th time (thousands
of years ) cases in point being actinides such as 1sotopes of plutonium,
americium and curium.

Certain chemical wastes raise similar problems (e.g. mercury)




The proposed actions are as followss:

a. bxcuange of information and comparison of designs for interinm

storage facilities (artificial structures) s study of the pbsition

-of such storage in an overall waste management strategy (Sheet No. 6).

b. Community project on the disposal 'of radioactive weste in geological

formations (Sheet Nb,'7)‘comprising:

~~1isting’br‘mapping by specialized institutes

in the Community of the geological formations situated within the

territories of the Communltx_pountrles that are of a sultable tvpe

for final disposal;

-- gelection and study of certain sites, if

possible of different geological characteristics, which national

authorities would be prepared to accept as experimental final
*3%

Storage sites H

- the settlnw‘up~of these experimental sites

on the basis of the results of the foregoing studies, and their
technical manageuent, under the auspices of the Commission, by

a Committee reupon31ole to the Prowrmmne Management Comm1ttee
referred to on page 3 ex1st1ng 31te(s) could bg included in the

*\
project if the goverment(s)’ resnons1bl so w1sned .

c. In adaltionL,spe01f'c<prodect on the stor@gs of_gaseous waste

(Sheet Yo. 8) is also submitted in wiew of the potentlalulnterest
- of the information obtained in the course of projects (a) and (b)

in this comnection and the multinational nature of the problen.

Community contribution:

8 68 0300550000000 090 8000060300 062 I“}Iua

¥
.bcv 060000°030‘06‘90‘O‘..O..OQIOO«..OO 12"01‘1‘1&

CJ 5.9JCOBDGQQOOU‘GUGQG.‘OB"‘..G..D Ozllua
. 2 ;
Total . . - 12.4 Mua over Tive years

(%) This means experimental sites where final storage methods will be
tried out, although it will still be possible 1o recover the waste
pending the decision on the use of final methods.

(**) At this stage, responsibility for each site will lie with the State
concerned.



2,3, Study of an advanced nanagement model (separation and transmutation

of achinides)

: Actions 2.1 and 2.2 in.this programme form . part of a radioactive
management model extrapolated from current storage and processing
practices; it represents an overall approach in that the waste
will be managed (processed, Suored and disposed, of) in the form in
which it is produced by the nuclear plants, i.e. a8 ‘mixtures of

o radloactlve products haV1ng w1dely differlng properties, and in
_ partlcular w1th degrees of to 101ty and half«llves whlch may differ

by factors of about a mllllon

Only the actinides have very long half .lives and exhibit ulpha.
radiotoxicity; this raises the problem of isolating them from the

_-enviromment for perhaps a million years:.

The problem of waste disposal would therefore in theory be simplified
if-the actinides could be separated from the other wastes and

destroyed as complementary fuel in nuclear reactors.

iAlthough "select1ve" management of thxs &ind appears attractive at
- first sight, the experts are unable to say at present whether it
is of any real advantage and could come up to expectations. First,
the hazards to the envirorment of the final storage of actinides
" are perhaps greawly overeqtlmated and nust be analysed in depth.
~ Secondly, the new technical operations involved - separation and
’“destructlon of actlnldes - would add to the 11st of problems to be
solved and, since they could not be perxeot might thenselves produce

further waste.

Tor all these reasons, the Commission and the national experts
strongly advocate, in view of what is at stake, the coordination

of efforts in.the Commmity, and especially in the JRC's laboratories
(multi--anmual research programme -+ direct action) with the support

of Community financing for ad hoc evaluation utudles (oheet Ho 9)

- Community contributions ccesvscescosssenes 0,76 ﬂua over five yearsd
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i

2.4. Survey of the problems involved in the management of radioactive

waste that could not be solved in the exiSting'international legal,

adninistrative and financial framework

Management of radioactive waste, especially high-activity and
1ong—lived waste, will call for nuclear facilities with umsual
technical characteristics, i.e. waste storage and disposal sites.
These facilities will have to contain the waste in isolation from
the enviromment for various periods which will sometimes be

extremely long.

It is necessary to study the types of problem (financial,
administrative, legal) to be faced by managers of these facilities
in order to ensure that they function correctly at all times and to
monitor their operation. It would then be possible to evaluate the
scope of their responsibilities, to decide on the level (private,
govéfﬁmehtal, Cbmmunity) ét1which“tﬁe ménégeré should be recruited
and to asiess the possiblellim;ts of the international conventions

.. in force

The Commission intends to set up a select working party of experts
(technicians, health protection specialists and, at a later stage,
specialized lawyers) to make proposals in this connection. The

Commission should also have a limited budget so that it could have

_the necessary analyses performed under study contracts.

The Commission considers that this work ig an essential counterpart

to the activities outlined in section 2.2 in the search for a general
Aééhémé for the éfbfége aﬁd“di95bééi of radioactive waste in such a
way as to safeguard the enviromment and the general.publice It
appears logical to the Commission to undertake this work as and when
technical problems develop and in coordination with the work on them,
so as to provide a realistic basis for their solution and prevent the
development of muclear energy in the Community from being inhibited,
after the technical problems are solved, by the absence of the

necessary legal, administrative, and financial framework.

Commity fimncing (10%) osevcsoseesasan 012 Mu.a over five years»

- (*) Brussels and Paris Conventions; these govern liability to third
parties after accidents and for very limited periods.
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2.5. Study of the guiding principles for the management of radioactive M
waste '
4

The work and sttdies outlined above should make it possible to
prepare a preliminary set of guiding principles for the management

©of high-activity and/or long~-lived radioactive waste.

These criteria will be formulated by the Commission, with the
assistance of a working party, in close cooperation with the
International Atomic Energy Agency and the CECD's Nuclear Energy

Agency.

3. Summary and breakdown of the proposed funding

i Total | 1975 1 1976 | 1977 . 1978 1 1979
(ma) | (ua) | (Mua) | (Mua) | (lwa) | (Ma) |
b . ? I ‘
T
A. Contract costs {18.40 | 2.40 | 5.00 | 4.60 | 3.90 | 2.50
' ; : I ; .
B. Staff and | | |
administrative ! j ! S
costs L o716 | 0.12 z 0.13 | 0.15 ! 0.17 | 0.19 !
; | | |
Total 119.16 | 2.52 | 5.13 | 4.75 i 4.07 | 2.69 |
: R i - . g ' .
{ _ P | ! f

This action will require a staff of 4.



ANNEX A

Estimated production of radioactive waste in the European Community

(vased on the new energy policy strategy)

| 1980 1990 | 2000
N O R |
High-activity volume annual ~ 350 |~ 2500 | ~ 6000
waste (n3) cumulative ~ 1300 ~ 17000 _ ~ 70000
(1) (2) (3) . 1
activity | annual ~ 8.7.107 ~5.5,1019 | ~1.101]
y (ci) cumlative 1.4.1010 ~1.1.1017 ~ 3.10M
o , n :
£ " annual several tens > 100,000 | several
%MMMMM&MMM& volume of thousands W hundreds of
raste J . W thousands
m cunulative > . | severa
(5) (m) lat 100,000 51,000,000 | 1
- : w w millions

i i B § : i

AAV Cladding, fission products msm actinides.

(2) Reprocessing industry oﬁw%p ,

(3) The percentage of actinides is about 1% of the total volume and 0.1% of the total activity
of high-activity waste.

(4) Processed waste (compacted or vitrified).

Amv Nuclear reactors and reprocessing facilities,



H

ANNEX B

Descriptive technical notes on the various
operations fto be carried ocut under this programme
. (programme sheets)
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Sheet No. 1

Medium-activity solid waste: study on immobilization with plastic resins

Nedium-activity waste originatihg from the treatment of effluents from
1igﬁt-water power reactors is going to constitute, at least so far as
volume is concerned, one of the most important features of radioactive

waste in the years ahead.

These effluents are processed by evaporation and the resultant concentrate
is nowadays almost exclusively incorporated in concrete. Although it is
satisfactory and. can offer a high degree of reliability, this method has

several inherent disadvantages:

- to produce homogeneous blocks is a technologically delicate operation;

- to transport the blocks obtained, special devices (shielded transport
containers, etc.) are necessary to bring the packaging into line with

the transport regulations;

- to store these blocks special precautions must be taken to avoid the

effects of rapid changes of temperature.

The method of packaging by coating with bitumen can offset these
disadvantages, but calls for other precautions owing to the flammable

nature of bitumen.

A third method now being developed in the United States and in Furope
consists in immobilization in plastic resins. Developments in Europe,

at any rate, have not yet gone beyond the pilot stage on very low-activity
products. An important advantage of this method ig that it has a large
volume-reduction factor compared with the concreting technique in particular,
and this is a tangible gain in respect of transport and the areas required

for either temporary or permanent storage.
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The proposal is to develop a pilot facility capable of processing medium-
activity effluents. To install a pilot facility of this kind at a
power reactor site would probably be difficﬁlt and scafcely compatible
with the management of the reactor effluents unless large storage
capacities were built, For this reason it is proposed to build such

a pilot facility as an annex to the effluent treatment plant attached

to an irradiated fuel works, seeing that the respective properties of

the effluents make this a viable proposition,

Programme -

- Brection of a pilot facility adjacent to an irradiated fuel reprocessing

works to immobilize medium-active effluents in plastic resins.
~ Operation of this experimental facility,

.~ Comparison of'this process with the other present-day processes,

Community contribution: 0.5 million u.a. over five years.

A
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Sheet No, 2

[N

High-activity solid waste: decontamination and conditioning of

irradiated fuel element claddings

The claddings of fuel unloaded from light-water nuclear reactors after
jrradiation are second on the list as regards total radiocactivity of
radioactive waste, This waste has a high specific activity, which
jdentifies it as high-activity waste, and also a high content of

transuranic elements,

The present expedient of under-water storage in concrete silos on the
premises of the reprocessing works is not a satisfactory long-term
solution, What is needed, therefore, is to develop a method for
decontaminating and conditioning the claddings in a form suitable for

long-term storage.

Programme

mmv——

- Assessment of the various types of cladding.
- Physical and chemical properties of the claddings.
- Comparative study on decontamination processes.

- Development of a process for conditioning these claddings for long-term
storage while not ruling out the possibility of recycling their
zirconium.

- Comparative study of the conversion costs and risks inherent in the

various processes.

Community contributions 0.8 million u.a. over five years,




- 17 -

Sheet No, 3

High-activity solid wastes immobilization of fission product calces

in a metallic matrix

The reprocessing of irradiated fuel is a means whereby "unburnt" uranium
‘and'newlyécreated’plutonium can be salvaged for later use. The Tission
products are separated during these opérations in the form of very highly
active liquid waste which is stored in tanks on the works premises after

having been concentrated by evaporation,

This expedient, entirely satisfactory as it may be in the short term,

gives rise to some long~term problems since it would be esgential to

change the tanks periodically for fear of corrogion. Furthermore, it

will not elways be feasible to store on site for very long periods and a
transport operation will be needed which can best be carried out when the
fission products have been brought into a solid form. A mumber of
techniques for solidification and immobilization in matrices favouring

the operations of transport and storage therefore ought to be available

for large-scale use in-Europe during the next decade, when the reprocessing
industry will enter a period of rapid expansion,

The only technique developed so far in Europe from the laboratory stage
to the pilot industrial stage is vitrification. While this method

ensures a high level of safety it hag two disadvantages:

- Tye fact that glass is a poor heat conductor complicates storage
operations,

- Glass is a substance that would be difficult to hanle if in a few years
time it proved necessary to reprocess the vitgified products in order,

for example, to separate out the transurenic elements,

In addition to these disadvantages there is still some uncertainty over
the long-term behaviour of the vitrified products.

4
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It is proposed to‘develop_anothervmethod within the European Community,
whereby fission;pro&ﬁct‘éalces or‘small-sized glass beads obtained by
vitrification are immobilized in a metallic substance. This method
appears to offer the possibility of overcoming the above~mentioned
disadvantages, The method has been investigated on a laboratory scale
by Eurochemic which has filed patents concerning it.  Trials have not
gone beyond the inactive stage, however, and the cessation by this
company of its reprocessing activities means the termination of the

complementary research work financed by it.

The work which the Community would carry out in this field should be
done at a reprocessing works having concentrated fission products on hand.
The work already.carried out by Eurochemic would appear to make it

desirable to contimue the study at this company's site.

Programme

It is proposed that the Community should gi&e Eurochemic a contract to

research this process under active conditions.. The programme would cover:

- preliminary investigations in a hot ceil under active conditions;
- the comstruction of a small active pilot facility; -

- oberation of this pilot facilit& for about two years.

Community contribution: 2.7 million u.a. over five years.
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Sheet No., 4

Plutonium contaminated so0lid waste: incineration process

Solid waste containing plutonium ié;pro&uced in’fairly large quantities

in cerain mclear fuel fdbrication"planté and in the "tail-end" operations
of fuel reprocessing plants. This waste mainly consists of peper,
filtérs, gloves, oils and a wide variety of materials used in alpha

glove~boxes,

Por the time being, this waste is processed either by being compressed
and suitably encased or by being compressed and immobilized in bitumen
or concrete, The substances, after being thus conditioned, are disposed

of at storage sites or in underground workings or elsc they are dumped at .

sea as a part of the sea-dumping operations organized by the NEA.

In the 1long term, this approach is unsatisfactory for the following
reasons: -

- the volume is unnecessarily high;

- the fact of the conditioning being somewhat. rudimentary limits the
storage and sca~dumping possibilities;

- the possibilities of recovery are too few.

It is for the foregoing reasons that a twofold effort is needed:

(1) +to condition slightly contaminated waste more suitably; = this would
efford a large reduction in volume and better possibilities of
permenent storage or sea~dumping;

(2) to recover the meximum amount of plutonium.

The programme covers the development of a high-temperature incinerator
(minimum 1400°C) designed to handle various types of waste contaminated
by plutonium, and fitted with a reliable gas scrubber.

K Y



The use of such high~temperature furnaces in industry has showa two
major‘advantages:
(2) when suitably cooled, the combustion gases are easy to filter in

view of the virtual absence of unburnt»substances thereing

(b) the ash collected in molten form is then already conditioned for
permanent storage or sea~dumping.

This programme in essence would achieve the objective mentioned above et

(1) and could also mark the starting point for achicving objective (2).

Programme

It covers:
- a phase for the design and comstruction of a pilot facility;
- a phase for the research and experimental operation of the facility;

- o phase for techno-economic comparisons with other incinerators, as
well =5 comparisons with wet techniques for processing plutonium-

containing waste;

- exploratory tests concerning recovery of the plutonium held by the ash,

Community contribution: 1.5 million u.a. over five years.
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Sheet Mo. 5

Testing and evaluation of the properties of various potential meterisls

for immobilizing highmactiviﬁy'waste in a solid form

Several Comﬁunity countries are engaged in programmes on the long-term
immobilizaiioﬁ‘of.highly radioéctiﬁé ﬁaste (fissioﬁ products) in glasses
and similar materials., Such work requires an assessment of the likely
long~term physicochemical stability of these materials, which ocan only
be forthcoming by employing methods using "accelerated" tests, Such
methods are tricky and expensive to use, so that some concentration of
the experiments in a few laboratories wovld enable duplication to be
avoided and truly comparative results to be obtained.

Programme
S ———

It covers:
1, The development of a common set of equipment for measuring:
~ the leaching rate of fission products and actinides;
- thémraxe of volatilization of fission products and actinides from
the solid-phase storage places.
2. A Community study of the effect on the integrity of the immobilization
substances (matrices) of:

-~ temperature;
- temperature gradients:

temperature variations;

ionizing radiations (neutron, alpha, beta, gamma);

- rediation and temperature combined.

Community contribution: 0.3 million u.a. over five years.

P



Sheet No, 6

Storage of solidified radioaotive polid-weste in engineeved structurves

As soon agsit has been conditioned into & suiteble solid form, high-
activity waste will, according to the experts, be stored for several

' decades in special structures ("enginecered structures"), located at the
site of the reprocessing plant producing the waste.®* This will enable
it to be partially cooled off through fadioactive decay and mzke the
subsequent operations of handling, conveysnce to the permanent storage

gites or disposal much easier,

Such structures must isolate the waste stored over the réquired period,
remove the radioactive decay heat of these products and enable them to
be recovered for disposal. They must combine maximum reliability with

ninimum surveillance requirements.

In some Member States and at the Commission conceptual or pre-project
studies are being conducted in order to assess various possible solutions
(individual, modular or collective structures for holding the containers;

cooling with air or water, etc.).

The programme proposed below should facilitate exchanges of information
on the work in hand in the various countries and should ensure optimum
integration of the stage of storage in engincered structures into the
sequence of different operations that constitute radiocactive waste
menagement; it should also provide the necessary background for defining

the Community's criteria for such facilities.

*The anmal volume of solidified waste produced remains quite low, at
about 30 m3 for a 500 metric tons per annum plant.
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Prograume

- Comparison of conceptual studies or under way in the Member countries,
in the Commission and outside the Community. Main conclusions.

- Study of various strategies for keying the stage of "storage in
engineered structures" into the sequence of operations which start .
with the production of high-activity liquid waste by the reprocessing
plants and finish with pemmanent storage in geolo'gical formations. "

~ Recommendations,

Community contribution: 0.2 million u.a. over five years.

”»
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Sheet No, 7
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Disposal of radioactive waste in geological formations

1. Experts are practically unanimous that high-activity and alpha-

active waste must be permanently stored in suitable geological structures,

Certain iypes of geological structure are by nature capable of offering

all the necessary conditions for storage of this kind, including:

H

galine formations;

I

granites;

basalts;

- cleyse.

It is, of course, true that not every geological structure corresponding
to these types is likely to be suiteble, Such structures must also

s2tisfy a number of criteria, such as an adequate stebility of the |
impermeable strata isolating the formetion and strength of the structure

for the meking of cavities,

As so often. happens, the available data are inadequate and, what is more,
are not at the same status for the various geological structures., A

further point to consider is that there already is a storage site in one
of the Community Member countries and it would be an advantage to benefit

fron its experience.

2. It would therefore be desirable;

- to catalogue first those geological formations in Community countries

which mizht be suitable for storage purposes;

- t0 assess, bearing in mind other factors and the economic and social
background in particular, the number and nature of the most suitable

sites from amongst the sites in the catalogue;

- 1o ascertain whether such sites cén belused normally for orne or two
decades or whether temporary storage must be accepted for a fairly
lengthy period (50-100 years); '

- to study the storage conditions and the possibilities of recovering

waste which will be assigned into such sites.



- 25 -

A specific study of a few geological structures and the experimental
operating of them over several years are the only likely means of
achieving these objectives. A joint study would also obviate the need
for each Member country to develop straightaway its own designs and
tephniques for such storage facilities. It could even possibly
constitute the first step towards the setting-up of Compunity sites, in
particular through mutual exchanges vf waste on an experimental basis
between the countries where the demonstration sites would be installed,

3o It is proposed that there should be a Community "disposal of waste in
geological formations" project, financed partly by the Community and
managed by an ad hoc committee answerable to the Committee on Programme
Nanagement mentioned in the Introduction, acting under the authority of the

Commission,

Proggamme

- Preparation by the specialized bodies in the Community of a list (or
map) of the geological formations located in the territories of the
Community Member countries which would be of a suitable type for‘a
permanent storage. Thie work could be based on the comprehensive
cartographic study carried out by Buratom from 1963 to.1968.

~ Execution of preliminary studies on the selected sites, where possible in
different geological formations, while making allowances for the different
levels of information, based on the foregoing study and for which the
competent national authorities would be ready to agree to the building of
an experimental storage site; such studies have to form part of the

safety file required for obtaining the necessary permits. o

- Building of demonstration sites in the light of the completed studies.
These sites would be designed from the start as though the siorage had to
be permanent but with fhe»possibility of recovering the waéte over a
certain period., They will be managed, from the technical standpoint, by
an ad hog committee ahéwerable'to the Committee on Programme Management
mentioned'in the introduction, acting under the authority of the
Cormission. Such sites would at this stage remain the responsibility of
each State concerned.

v
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~ Sites already set up by the Member States could, where the Government

is willing, be associated with this project.

~ The main aim of these activities is to make possible thé development of
practical experience associated with a pernanent exchange of information
from which all theé Member States would benefit, to determine the
technical and economic conditions of such storage facilitiss and to
inprove the necessary geological knowledge, They would further make -
the disposal of waste in geological formations more readily acceptable

by public opinion.

Comrmnity contribution: 12 m u.a. over five years.
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Sheet No. 8
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- Storage of gaseous wastes

So far effluent gases produced by rnuclear plants have largely been
discharged into the atmosphere where they become diluted and rapidly
disappear through radioactive decay. The quantities of krypton=85 and
tritium produoed and their slow decay show that an action ought to be
andertaken in the near future to reduce the effect of these elements

upon the environment.

Methods must thus be developed which will first allow the krypton and
tritium to be contained and isolated aﬁd then permit appropriate steps
to be taken towards environmental safety in comnection with their long-
ternm storage. To this end, a method of immobilizing gas bubbles in the
pores of. water— and air-tight solid supports is to be studied for the
purpose of finally enabling products to be stored in the solid form.

The safety of such a technology mst be conpared with that of storage

in pressurized containers on land or at sea.

In the case of tritium, these studies are to be supplemented by work on
recovery of tritium from tritiated water. This gas is at present
enitted by miclear plants, with other effluent gases, or o a large
extent, in solution in liquid wastes.

Frogramme
- Study of a separation method for krypton-85 and tritium from other
effluent gases.

- Study of tritium recovery from solution in liquid wastese.

- Develgpment and evaluation of a method of immobilizing krypton-85 and
tritium in a solid support.

Comparative study and evaluation on matters relating to environmental

risks froms
~ storaze in solid supports;
- storage on land in pressurized containers;

~ discharging at sea in pressurized containers.

Commnity contribution: Oe2 m Uea. over five years.

-~y

,g%
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Sheet No. 9

§§paratéon and recxclgng of long-lived wastes (aotinides)

The radioactive wastes produced by the nuclear industry consist of

fission products, actinides*, and activation products. Only the
second of these, as a result of their very long half-lives, create

problems of isolation for millions of years in the human enviromment.

Consequently; the problem of waste disposal would be greatly simplified if -
actinides could be separated from the other wastes and destroyed, €.Ze« by
being burnt as a complementary fuel in muclear power plants which would .

convert them into ghort-lived products or inactive products.

Such & plan of action implies:

(a) researchin the field of muclear chemistry aimed at developing a
practically one-hundred-per-cent efficient procedure for separating
actinides from uranium and fission products, while ensuring that no
significant increase in the total volume of wastes is thereby |
caused ‘ |

(b) research into production ﬁethods for actinide~based fuel elements;

(¢) research in the field of reactor physics to help improve knowledge of
in-pile destruction of these products* and to 'allow the 1ncrease in

potential of these isotopes in various reactors to oe ssessed.

For these reasons, the Commission and the national experts recommend that:

- the endeavour of the various Community bodies, including Commission
laboratories which are working on the chemical separation and trans—
mutation in connection with the JRC's multianmual research programme,
be unified;

- the technical demands of such a plan of action and its chances of success
be evaluated in detail, and if these chances prove good, the extent to
which it will contribute in the long term to protecting the environnent
be thoroughly assessed.

* Various isotopes of thorium, protactinium, uranium, neptunium,
plutonium, americium and curium.
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These assessments nevertheless require & knowledge of certain date which
are 8till missinge Cbnsequently, thels#udy of the plan of action proposed
here should rely upon an experimental prograomme which is restricted at this
gtage to the essential topics. The programme outlined here answers all

thege concerns?

- Assessment of the various technical possibilities for separating actinides.

— Determination of the quantity of actinide products in the various types
of reactors sccording to the different treatment processes.

- Choice of the conditions needed for in-pile destruction of recycled

actinides.

- Analysis by the oritical path technique of the potential hazards presented

by actinides in wastes,

~ Development of criteria regarding the level of which plutonium
contamination ought to be reduced before storages

- Comparison between the hagzards brought about by actinide separation and
its potential benefit. ’ ‘ '

Commnity contribution: 0476 m u.a. over five years.

!
{
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PROPOSLAL FOR A COUNCIL DECISION ADOPTING A PROGRAMME CONCERNING THE
MANAGIMENT AND STORAGE OF RADIOACTIVE WASTE UNDER THE PROGRAMME OF
AGTION OF THE EUROPEAN ¢OMMUNITIES ON THE ENVIRONMENT

The Council of the European Communities,

HAVING regard to the Treaty establishing the Buropean Atomic Energy
Community, and in particular Article 7 thereof;

HAVING regord to the proposal presented by the Commission after consulting

the Scientific and Technical Committes;
HAVING regord to the Opinion of the European Parliament
HAVING regard to the Opinion of the Economic and Social Committeesy

WHEREAS the programmc of action of the Buropean Communities on the
environment, approved by the Council of the Buropean Communities and the
representatives of the Governments of the Member States meeting in the
Council in the Declaration of 22 Nbvémber 1973%, underlines the need for
Cormunity measures on the management and storage of radioactive vaste
end vhereas it lays down the content of and procedures for implementing

such measures;

WHEREAS in the near future muclear energy is destined to become one of the
main sources of energy alongside traditional sources, and vhereas its
specific nature requires permanent monitoring of its potential effects and

intensified measures and research to protect the environment®*;

WHEREAS the development of nuclear energy inevitobly involves the production
of radioactive waste, and whereas it is therefore essential to find
effective solutions which are capable of ensuring the safety and protection
of both man end his environment against the potential hazards involved in

the management of such wastes

*0J No C 112, 20 December 1973, Chapter 7, Section 2.

*#¥0J Wo . s R/2996/74 (ENV 137/ENER 48), Council
Meeting held on 7 November 1974.
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HAS ADOPTED THTS DECISION .

Article 1

A programme on the environment relating to the management of redioactive
waste shall be adopted in the form set out in Annexes I and II for a
five-year period from 1 Jamuary 1975. The Annexes form an integral

- part of this Decision.

Lrticle 2

The upper limit for expenditure commitments and for staff necessary for
the implementation of this programme shall be 19.16 million units of
account and four Community servants, the unit of account being defined
in Artiole 10 of the financial regulation of 25 April 1973 applicable to
the general budget of the European Communities.

Article

The programme set out in Amnexes I and II shall be subject to amendment

at the end of the second year, in accordance with the oppropriate
procedures,

Done at Brussels,

Por the Council

The President
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ANNEX I

ACTTION IN THE FIELD OF THE ENVIRONMENTQA“
MANAGEIENT OF RADIOACTIVE WASTE

A maximum amount of 19. 16 million units of account shall be allocated to

this programme (the mumber of staff being fixed at four).

The aim of the progremme is the joint development and finalization of a
system of management of radicactive waste produced by the muclear
industry which, at its various stages, will provide man and his environment

with the best protection possible.

In order to allow the Commission to present suitable‘proposals at the

earliest opportunity, the programme seeks to promote:

A. Work to solve certain technological problems posed by the
processing, storage and disposal of radicactive waste

Processingz:

'—‘Meéium;aét1ﬁi£y g0lid waste: coatlng w1th plastic resinsj

- High~activity solid waste: decontamlnatlon and conditionlng of
irradiated fuel element cladding, o .

~ High-activity solid wastes 1mmoblllzat10n of oalc1ned waste from
fission products in a metal matrix;

~ S0lid waste contaninated with plutoniumé incineration methodj;

~ Comparative study: of-the properties of variocus materials suitable for

immobilization of high~activity waste.

Storage and disposal

- Storage of solidified radiocactive waste in engineered structures;
-~ Disposal of radioactive waste in geological formationsj

~ Storage of gaseous waste.
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 Btudy of an adyanced management model

~ Separation and recycling of long-lived waste (actinides),.

B. Hozk to contribute towsrds the definition of a genéral framewori

(1egall administrative, finanoial) for the implementation of measures

concernlng radicactive waste gtorage and disposals’

-~ Review of problems posed by radioactive waste management which are
not solved under existing international legal, administrative and
financial provisions and proposals for solutions; '

- Study of principles which should govern radioactive waste management.

ANREX IT
/
TABLE SHOWING UPPER LIMIT FOR EXPENDITURE (AND STAFF)

Commitments (in _ . Staff

A ?rogrammg } millions of u.a.)

Management of radio- - ,
19.16 ' 4

active waste

-
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