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FOREWORD

Nuclear power generating capacity is growing in many countries, and is 
expected to continue to grow. Therefore, all these countries are faced with 
determining an appropriate system for the management and disposal o f  the radio
active waste resulting from the use o f nuclear power. While various, concepts 
have been proposed and studied, it is generally agreed that disposal underground, 
with the wastes appropriately immobilized, should provide the necessary 
protection for man and the environment from the potential hazard they pose.

The International Atomic Energy Agency has been active in the field o f 
radioactive waste management for many years. In 1977, a draft proposal was 
prepared outlining a future IAEA programme on the disposal o f radioactive 
waste into geological formations. An Advisory Group, which met from 
30 January to 3 February 1978, confirmed this proposal and made recom
mendations regarding a programme for developing guidelines regarding under
ground disposal o f radioactive waste to cover the needs and interests o f both 
developed and developing nations. The following major subjects will be covered 
by guidelines:

(a) Generic and regulatory activities and safety assessments
(b) Investigation and selection o f repository sites
(c) Waste acceptance criteria
(d) Design and construction o f repositories
(e) Operation, shut-down and surveillance o f  repositories.

The present publication is part o f  the Agency’s programme to develop 
guidelines on these subjects.

A working document was prepared by a group o f  consultants meeting at 
Keystone, Colorado, United States o f America, from 17 to 21 October 1977. 
It was revised by the Technical Committee on Regulatory Aspects o f Under
ground Disposal o f  Radioactive Waste, held from 25 to 29 September 1978 in 
London. The final draft has been reviewed and approved by the Technical 
Review Committee on Underground Disposal o f  Radioactive Waste, which met 
from 27 November to 1 December 1978 in Vienna.

A number o f  relevant publications are being prepared within the IAEA’s 
programme on the safe underground disposal o f  radioactive waste discussing 
possible options for the disposal o f  low-, intermediate- and high-level radio
active waste in deep, continental geological formations,- in rock caverns at
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various depths and in shallow ground. A publication on ‘Site Selection 
Factors for Repositories o f  Solid, High-Level and Alpha-Bearing Waste in 
Geological Formations’ (Technical Reports Series No. 177) was already issued 
by the Agency in 1977. Other appropriate Agency publications, such as those 
prepared under the Radiological Safety Standards programme and the Nuclear 
Safety Standards (NUSS) programme, may provide valuable background 
information on these topics.

The IAEA gratefully acknowledges that the preparation o f this publication 
was partially funded by the United Nations Environment Programme (UNEP) 
under its Project No. 0102-74-002 with the IAEA.
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1. SCOPE

For the disposal o f radioactive waste, and in particular, o f the high-level and 
alpha-bearing waste from the. nuclear fuel cycle, the most favoured solution in 
most countries is disposal in deep, continental geological formations. Commitment 
to this disposal method involves a number of issues related to the various stages o f 
the disposal programme which must be addressed through some reasoned decision
making process. Most countries are opting for regulating such a programme through 
licensing actions by a body whose purpose is to review, certify and ensure the 
safety o f  all the stages o f the disposal programme. This regulatory body may either 
be one single national authority or a system o f  authorities designated by the 
government.

The key to such regulation is the set o f procedures, determined in advance, 
for the actions o f the implementing organization, the review by the regulatory 
body and the involvement o f  other parties.

This document concerns itself with the procedures which could logically be 
followed in reaching a set o f rational decisions by the regulatory body. Care in the 
preparation and application o f such procedures is an important element in the 
acceptability o f  the concept, the site and the other aspects o f the disposal programme.

The intention o f this document is to give guidance as to what issues should 
be addressed in the licensing review, what decision points are important, and what 
guidance should be given to the applicant by the regulatory body in the course o f 
the licensing actions. The procedures are keyed to be designed according to the 
logical steps involved in the development and operation o f the,repository. However, 
the document does not pretend to give guidance regarding the optimal interactions 
between the implementing organization and the regulatory body.

This document is oriented to the disposal o f solid radioactive waste in deep, 
continental geological formations using mining techniques. Though directed at this 
disposal option, it could be considered for application to other underground 
disposal techniques with appropriate changes in the procedure.

2. BASIC CONSIDERATIONS

For the understanding and application o f this document the following 
aspects are considered to be basic:
(1) The disposal o f radioactive waste is an activity which should be regulated 

in order to achieve and maintain appropriately safe conditions for man, his 
progeny and his environment.

(2) In some countries the government may undertake both the implementing 
functions and regulatory functions. Nevertheless, the implementing functions 
for waste disposal should be effectively separated from the regulatory functions.

1
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(3) ' Careful consideration should be given to the allocation and co-ordination o f
regulatory responsibilities within the national regulatory body and with other 
national and local authorities. Aspects to be taken into account include: 

health and safety aspects 
effects on the environment 
land and resource use planning 
repository construction (mining)

' waste conditioning and transport 
legal, institutional and liability aspects.

(4) Procedures established by the government should clearly identify the duties 
and responsibilities o f the implementing organization.

(5) Because o f a number o f technical aspects which are unique to repositories,
it may be necessary to modify existing licensing procedures which are currently 
applied to existing nuclear facilities.

(6 ) Provision should be made to inform the public about radioactive waste disposal 
and to consider resulting comments in an appropriate manner.

(7) Little experience is available regarding disposal o f solid high-level and alpha- 
bearing waste in deep, continental geological formations, and hence the 
regulatory body may have to modify its procedures as experience develops.

3. STAGES IN THE DEVELOPMENT OF A REPOSITORY

The implementing organization will need to proceed through several technical 
stages leading to the operation o f the repository. These stages may be used as the 
basis for designing the procedures for licensing. The regulatory body will need to 
be informed and review the activities at all stages in the repository development; 
at the conclusion o f some o f  the stages, the regulatory body will have to make a 
decision to proceed or not. The steps at which these decisions would be required 
may not always be the same for all countries. Nonetheless, several legal decision 
points suggest themselves from the stages in the development o f  the repository, 
and these are noted in this document.

The stages in the development o f the repository range from the initial govern
mental decision to pursue disposal in deep, continental geological formations, 
through site selection, design and construction onward to shut-down and sealing. 
Although the stages are presented herein and in Chapters 5-12 as sequential steps, 
many occur in part or entirely simultaneously.

Once a fundamental decision to pursue the option for deep geological disposal 
has been made and the responsibilities have been assigned for both implementation 
and regulatory functions, the following technical stages are involved in the develop
ment o f a repository:

2
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Area survey: There should be an appropriate survey in order to identify regions 
underlain by appropriate rock types which show promise for radioactive waste 
disposal in deep, continental geological formations (see Chapter 5).

Preliminary site selection: Those regions which show promise should be investigated 
in more detail to identify some small number o f sites to be further investigated to 
confirm one or more as repository sites (see Chapter 6 ).

Site confirmation: Extensive on-site investigations should be undertaken to con
firm that one or more o f the selected sites are suitable for a radioactive waste 
repository (see Chapter 7).

Design: Based on the conceptual designs used in the above stages and based on 
the particular site characteristics, a final design used for the construction and opera
tion should be developed, perhaps in parallel with the site confirmation stage 
(see Chapter 8 ).

Construction: Based on a final design and the confirmed site, the construction o f 
the surface and underground facilities should be undertaken (see Chapter 9).

Operation: Over a period o f  many years radioactive waste will be emplaced in the 
repository, additional underground rooms will be constructed and filled rooms will 
be sealed (see Chapter 10).

Shut-down and sealing: When the site capacity has been reached or no further 
disposal is required, the repository should be sealed and the site should be prepared 
for alternate land uses if appropriate (see Chapter 11).

Subsequent control: While the basic idea o f disposal in deep geological formations 
is to minimize long-term management requirements, some confrol o f the under
ground may have to be maintained for a period o f time in order to avoid inadvertent, 
damage to the integrity o f  the sealed repository, e.g. mining activities (see Chapter 12).

All o f  these stages have some implication regarding the regulatory procedures 
desirable for an orderly decision process.

Within each o f the stages in the development o f  a repository are a number o f 
specific activities for both the implementing organization and the regulatory body. 
These are given in some detail in Chapters 5-12.

3
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4. FUNCTIONS OF THE REGULATORY BODY

The functions o f the regulatory body may be as follows:
(a) to develop regulations or issue guidance on the criteria to be applied in 

selecting the sites.; in designing, constructing, commissioning, operating and 
shutting down and sealing the repository; and in determining the types o f 
wastes for which it may be used;

(b) to prescribe the information to be supplied at each stage by the implementing 
organization;

(c) to review the information provided and to assess its implications for:
the safety o f the public, both immediately and for the future
the safety o f the work force
the environment, including plant and animal life
general considerations o f current and future land and resource planning 
the transport o f waste to the site;

(d) to decide in the light o f (c) above on the suitability o f the site for radioactive 
waste disposal; on the types o f  waste for which it may be used; and on the 
acceptability o f  the design and the construction and the operating methods 
proposed;

(e) to decide on any conditions which may need to be imposed; for example, on 
operating methods, on the monitoring o f  surrounding areas and environmental 
pathways;

(f) to issue authorizations, licences and directions accordingly in conformity 
with national procedures;

(g) to inspect sites to verify compliance with the conditions o f the licence, and 
in the event o f any infringement to take the necessary action;

(h) to keep all licences under continuous review and to consider any amendments
which may be shown to be necessary in the light o f experience;

(i) to initiate and carry through any action which it considers necessary to
supplement the findings o f studies conducted by the implementing
organization;

(j) to maintain contact with regulatory bodies in other countries and international 
organizations exercising similar responsibilities, and international organizations 
working in the same area.

5. AREA SURVEY

5.1. GENERAL

An area survey refers to the compilation o f an inventory o f potential sites.
From this inventory a small number o f areas will be identified for a preliminary
site selection.

4
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5.2. RELEVANT REGULATIONS AND GUIDANCE

The regulatory body should ensure that due regard is paid to the future use 
o f the land surface, the potential exploitation o f natural resources on the surface 
and under the ground, and the measures needed to protect man and the environ
ment from any unacceptable effects from ionizing radiation.

The regulatory body should also consider all the natural features, e.g. geology, 
hydrology, that relate to site selection. It should therefore ensure that an appropriate 
framework o f national legislation is established to cover these aspects. Where the 
various national laws and regulations are implemented by different departments 
o f  government, the regulatory body should ensure that appropriate means o f  co
ordinating their activities are established. The regulatory body should also provide 
guidance to the implementing organization both as to the regulatory requirements 
and the technical criteria applied to site selection.

5.3. ACTIVITIES OF THE IMPLEMENTING ORGANIZATION

The implementing organization should inform the regulatory body o f the 
results o f the survey and identification o f suitable areas. The survey may be based 
on available documentation on features o f  importance for this evaluation and 
could be supplemented by field reconnaissance o f  characteristics on which existing 
data are insufficient or contradictory.

5.4. RESPONSIBILITIES AND ACTIVITIES OF THE REGULATORY BODY

The information provided by the implementing organization should be 
reviewed and commented on by the appropriate agencies concerned with health 
and safety aspects, environmental protection, decisions on land and natural 
resources use and planning, by geologic expertise and by the authorities in the 
regions where the identified locations for a waste repository are located.

5.5. LICENSING DECISIONS

No application or granting o f permits or licences will be required at this 
stage.

5
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6. PRELIMINARY SITE SELECTION

6.1. GENERAL

The area survey in Chapter 5 is followed by a more detailed investigation of 
the areas which appear to be suitable. Because extensive explorations on site may 
not be made but only scheduled at this stage, studies should be based on existing 
pertinent data and information available from data banks, archives, records, etc.

Information from explorations, if performed during this stage, should be 
included. All relevant local and regional plans should be taken into account. 
Obviously, the available data can be o f different quality depending on the extent 
o f knowledge and explorations previously made in these areas.

In performing the studies due regard should be paid to the regulations and 
guidance indicated in Sections 5.2 and 6.2.

6.2. RELEVANT REGULATIONS AND GUIDANCE

Procedures should be established for the selection o f sites for exploration, 
the authorization o f these explorations and guidance on the objectives taking into 
account the intended design characteristics o f  the disposal facilities.

The regulatory body having provided preliminary guidance should arrange 
an evaluation o f the information from the implementing organization.

6.3. ACTIVITIES OF THE IMPLEMENTING ORGANIZATION

The implementing organization should produce a preliminary site selection 
document and a prefeasibility study in which all pertinent data are recorded and 
assessed in the context o f the conceptual design o f the repository. This has to be 
done with due consideration given to existing regulations. The implementing 
organization should also outline the required exploration and R&D programme 
for site confirmation, and the planning o f the main activities.

The reports should be submitted to the regulatory body with a request for 
a preliminary opinion regarding the suitability o f  the sites.

6.4. RESPONSIBILITIES AND ACTIVITIES OF THE REGULATORY BODY

All those authorities within the regulatory body concerned with site selection 
should take part in the assessment o f the preliminary site selection document. 
These authorities may include those responsible for geology, hydrology, mining

6
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safety, environmental protection, nuclear safety, radiological protection and 
planning. The object o f the regulatory body is to come to a preliminary decision 
as to whether the site(s) may be suitable for a repository.

6.5. LICENSING DECISIONS

No formal licensing decision relating to radioactive waste disposal will 
normally be required at this stage, unless permits for the investigation needed 
to confirm the-suitability o f the sites are required.

7. SITE CONFIRMATION

7.1. GENERAL

The confirmation o f the suitability o f a site and its approval is one o f the 
most important stages within the licensing process. Its suitability for the planned 
waste emplacement will be determined by its capability for achieving the appropriate 
radiation protection requirements. A major consideration should be the effects 
o f the energy released by the waste on the geotechnical and hydrogeological systems.

As a result o f the site confirmatory investigations and the considerations 
mentioned above, the regulatory body should make a decision concerning granting 
the licence, which would allow the applicant to proceed with the preparation o f 
the planning and design documents necessary for the construction o f the repository.

7.2. RELEVANT REGULATIONS AND GUIDANCE

The regulatory body, having provided guidance on the information to be 
obtained in preliminary site exploration, should ensure that the information 
provided is suitably evaluated and confirm the acceptability o f the selected site(s) 
for further development. At the same time the regulatory body should ensure that 
the design characteristics o f the proposed installation, including the properties o f 
the waste to be disposed, are suitably evaluated. At this stage the regulatory body 
should assume that any decision to proceed will imply the progressive development 
and construction o f a repository at the site selected. It should therefore establish 
the corresponding legal control measures to permit such progressive development 
to take place. Certain basic technical criteria should be provided at this stage to 
permit the efficient design and development o f  the repository. These may include 
guidance as to the desired design characteristics o f the installation, the characteristics 
o f the waste to be accepted and the minimum performance criteria o f  the operations 
based on these characteristics.
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Guidance may also be necessary on the radiation protection criteria to be 
applied both during the operational phase and in relation to the final sealing o f 
the repository. Minimum sealing criteria may be established. Provision should 
be made to establish the base-line data for the site before operational use o f  the 
site begins.

7.3. ACTIVITIES OF THE IMPLEMENTING ORGANIZATION

According to the approved exploration and research and development pro
gramme the implementing organization has to undertake comprehensive and 
detailed investigations in the field and in the laboratory. Simultaneously theo
retical calculations will be performed taking into account a maximum of experi
mental data. The main subjects o f investigations, which in their detail and extent 
will depend on specific site conditions and on the properties and amounts o f the 
waste to be disposed, should include the areas specified in the guidance provided 
for site selection and confirmation, such as in the IAEA Technical Reports Series 
No. 177, “ Site Selection Factors for Repositories o f Solid High-Level and Alpha- 
Bearing Waste in Geological Formations” . 1 On the basis o f the results o f investiga
tions carried out and o f the planned general design o f the repository, a safety 
analysis should be made taking into account the effectiveness o f the natural barriers 
discovered during the investigations.

The implementing organization should produce a siting documentation in 
which all pertinent investigations and data are recorded and assessed in the context 
o f the planned design o f  the repository. The application for site approval should 
include a safety report. This application is considered to be the most important 
document in this stage o f the licensing process. The application for the site confirma
tion can be combined with the application for the construction licence (see Section 8.3).

7.4. RESPONSIBILITIES AND ACTIVITIES OF THE REGULATORY BODY

The regulatory body should evaluate the siting documentation, safety report 
and other information submitted by the applicant. In particular, it should assess 
the results o f  the site confirmation investigations and o f the safety analysis. Where 
these have been carried out by the applicant the body may perform its own theo
retical and experimental investigations, and if necessary ask for the opinion o f 
independent experts.

1 Another IAEA report on “ Site Investigation for the Disposal o f Solid Radioactive Waste 
in Deep, Continental Geological Formations”  is being prepared.
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It should also consider whether the site is such that conventional safety 
criteria can.be met.

7.5. LICENSING DECISIONS

As a result o f the site assessment it should now be possible to make a decision 
on its suitability and whether or not the proposal should proceed. If. the decision 
is favourable a formal document may be issued. In some countries notification 
to the applicant may be sufficient.

8. DESIGN

8.1. GENERAL

Initial design work to evaluate essential parameters may be undertaken in 
parallel with the site selection and confirmation phases. Detailed design, taking 
account .of all relevant data determined in this investigatory work and the speci
fication o f the nature and form o f the wastes to be handled, should be carried out 
in order to provide the basis necessary for construction approval. The design should 
cover all aspects o f construction and demonstrate that the completed facility can 
operate in accordance with the criteria laid down by the regulatory body. A 
design report dealing with all matters pertinent to safety, and including a safety 
assessment o f the operating repository should be provided so that the regulatory 
body can carry out a design assessment in the necessary depth. Provided a construc
tion licence is issued, work could proceed. Some governments may wish to issue 
only one licence covering both site and design approval. Others may choose to 
assess and license the site and design as distinct, though related, stages.

The design would be expected to include, inter alia, mining operations, waste 
handling, safety considerations, surveillance o f the repository and its environs, as 
well as proposals for final sealing. This is not intended to be a comprehensive list 
o f  the requirements, but indicates those areas o f special safety significance.

8.2. RELEVANT REGULATIONS AND GUIDANCE

Specific design and operating criteria should be developed both in relation to 
the repository and operating buildings on the surface. The question o f physical 
security should be considered at this stage. The critical operational control para
meters should be identified and the designed operating limits o f these parameters 
specified. '
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The regulatory body should make provision for the safety assessment o f 
design submissions, including an evaluation o f the consequences o f plant accidents 
and the means o f preventing or protecting against them.

Quality assurance procedures should be developed for all safety related pro
visions to ensure compliance with design specifications, including methods o f 
inspection o f the container and its contents. The scope and requirements o f the 
quality assurance programme should be detailed.

Guidance should be given on environmental surveillance requirements at 
the time o f  shut-down and for a period sufficient to confirm acceptance o f  the 
sealed repository. Provision to permit such surveillance should be considered 
and incorporated as may be necessary at the construction stage.

8.3. ACTIVITIES OF THE IMPLEMENTING ORGANIZATION

The applicant should take account o f all regulations and guidelines relevant 
to the design o f  the facility and, in particular, design in accordance with the overall 
performance criteria. The applicant should consult with the regulatory body on 
matters o f principle not covered by regulations and guidelines. It would be his 
responsibility to provide the regulatory body with:

a design document covering all aspects o f design related to safety including 
operating requirements 

details o f construction planning 
any other additional information on request.

8.4. RESPONSIBILITIES AND ACTIVITIES OF THE REGULATORY BODY

The regulatory body will be involved in, inter alia, 
review o f the design as it evolves 
detailed design assessment
determination o f the conditions o f the construction licence.

The appropriate authorities within the regulatory body should deal with 
conventional regulatory issues within their particular sphere o f competence.

8.5. LICENSING DECISIONS

The design assessment results in a decision on the issue o f a construction 
licence and any conditions which it may be necessary to impose.
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9. CONSTRUCTION AND COMMISSIONING

9.1. GENERAL

Following the issue o f  a construction licence, the applicant may proceed 
in accordance with the terms imposed. Guidance may have been supplied on 
specific construction criteria, for example, by the mining authority, and construc
tion must conform to such requirements.

As mining proceeds, it will be possible to evaluate in more detail the conclu
sions reached in the site confirmation phase, and therefore data collection should 
continue. Depending on the national legislation, operation may require a permit 
for the mine to be commissioned. Excavation and installation o f plant and surface 
facilities can then proceed in accordance with the approved design. The quality 
assurance programme will ensure that design specifications are met, and the 
regulatory body should ensure by inspection that proper standards are being 
enforced, and that the facility accords with the design intent.

During the course o f the construction phase it will be necessary for the 
applicant to develop comprehensive operating instructions to cover both initial 
commissioning o f the facility and subsequent routine operation. Advice on 
acceptable operating criteria should be provided by the authority within the 
regulatory body.

The applicant should record details o f the construction programme and 
prepare an evaluation of the in-situ examination o f the geological and hydrological 
conditions. These, together with the proposed operation instructions, should 
form the basis for his application for an operating licence. The regulatory body 
should make a final evaluation-of these documents and all other relevant data.
The results o f this evaluation would then determine the conditions to be imposed 
in the operating licence. The regulatory body, if it so chooses, may permit initial 
commissioning with nonradioactive material only and require to be assured o f 
the safety o f these operations before permitting full ‘hot’ or active operation.

There may also be a need for physical protection o f the facility.

9.2. RELEVANT REGULATIONS AND GUIDANCE

Guidance should be given on operating criteria in more detail than that 
already supplied in the design stage. They might, for example, specify the limits 
o f waste to be stored before disposal, and the criteria to be fulfilled before back- 

- filling o f a fully loaded section.
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9 .3 . A C T IV IT IE S OF TH E IM PLEM ENTIN G  O R G A N IZ A T IO N

The applicant should ensure that construction is in accordance with the 
approved design and with relevant codes. It should keep quality assurance records, 
permit inspection o f  construction activities and inform the regulatory body of 
unusual occurrences. It should apply for an operating licence and for this purpose 
supply geological data on the basis o f mining work, and should propose operating 
instructions covering both initial commissioning and routine operations.

9.4. RESPONSIBILITIES AND ACTIVITIES OF THE REGULATORY BODY

The regulatory body should be involved in the following:
Inspection o f construction to ensure compliance with requirements, 

standards and appropriate.codes.
Examination o f quality assurance records and tests.
Observation and evaluation of commissioning tests.
Evaluation o f the continuing geological, geophysical and hydrological 

examinations.
Examination and assessment o f the documents should define the conditions 

to be imposed in the operating licence. Depending on national legislation, a permit 
for the commissioning o f the mine may be required.

9.5. LICENSING DECISIONS

The assessment o f the operating instructions document, together with a final 
review o f  all other relevant material, results in a decision on the issue o f an operat
ing licence, together with any necessary conditions which the regulatory body 
may wish to impose.

10. OPERATION

10.1. GENERAL

The operating phase o f the repository begins with the first emplacement o f 
active waste and ends with the shut-down and final sealing o f the repository. It 
may include a period o f surveillance between the final emplacement o f waste 
and the shut-down.

Construction work for extension o f the repository may be carried out during 
the operating phase o f the repository. This construction work should be carried
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out in accordance with the requirements set out in the construction licence but 
this activity will have to be subordinated to the requirements in the operating 
licence.

10.2. RELEVANT REGULATIONS AND GUIDANCE

1. The regulatory body should define the scope and nature o f records to be 
kept in respect o f the waste accepted and its emplacement. The method o f pre
servation o f these records should also be specified.

2. The regulatory body should provide guidance as to the arrangements 
to be made to deal with accidents or emergencies at the repository, and should 
direct the extent to which such arrangements should be enlarged to embrace 
persons living near the site. The regulatory body should ensure that such local 
authorities as may be appropriate are informed o f the arrangements.

3. The regulatory body should give guidance as to the surveillance necessary 
to monitor the environmental impact o f operations at the site.

4. The regulatory body should specify the scope and content o f any 
routine reports it may require concerning the control and operation o f the site.

5. The regulatory body, having established procedures to review the 
information supplied and the experience obtained in site operation, should modify 
the methods or requirements o f regulatory controls or add to or modify the 
published guides.

10.3. ACTIVITIES OF THE IMPLEMENTING ORGANIZATION

The operator should:
operate the facility in accordance with established procedures as 

given in the operating licence; 
take measures to ensure safety on radiological and other grounds; 
issue at regular intervals operating reports which should include data 

on waste received and emplaced; 
execute the surveillance programmes on personnel exposure and 

environmental impacts as established in the licence; 
propose to the regulatory body changes in the installations or the

operating procedures if his experience indicates that such changes 
are warranted;

have the overall responsibility on the site for ensuring that any construc
tion work for expansion o f the repository or for changes in the 
installations are executed in a manner which does not violate the 
safety o f the disposal operations or the environment.
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10.4. RESPO NSIBILITIES A N D  A C T IV IT IE S OF THE R E G U L A T O R Y  B O D Y

The reports on the operations o f the disposal facility and the records o f 
disposed waste should be evaluated by the regulatory body. It should ensure 
by inspection on the site that the operations are carried out according to established 
procedures as specified or referred to in the operating licence.

10.5. LICENSING DECISIONS

Licensing decisions may be required on proposals from the operator for 
changes in the installations or the operating procedures. The regulatory body- 
should review such proposals and decide or submit for decision at the appropriate 
level amendments or revisions o f the operating licence. Changes in operating 
procedures or installations and hence changes in licence conditions may also be 
called for by the regulatory body.

11. SHUT-DOWN AND SEALING

11.1. GENERAL

When a site used for the disposal o f  solid radioactive waste has been filled 
it will need to be shut-down and sealed.

11.2. RELEVANT REGULATIONS AND GUIDANCE

The regulatory body will need to make regulations or issue guidance on the 
criteria to be met in the final sealing o f  the repository. It will also need to consider 
and establish such further controls as may subsequently be necessary.

11.3. ACTIVITIES OF THE IMPLEMENTING. ORGANIZATION

The implementing organization will need to make a final .inspection on the 
site, at the end o f the operating phase, to report to the regulatory body concerned 
on the condition o f  the site, to apply for permission to seal it in accordance with 
the criteria laid down, and report when it has done so.
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11.4. RESPO NSIBILITIES A N D  A C T IV IT IE S OF THE R E G U L A T O R Y  B O D Y

The regulatory body should inspect the site and consider whether it can 
safely be made available for alternative use in the light o f the report o f the imple
menting organization as verified by this further inspection.

11.5. LICENSING DECISIONS

Unless special action is called for, the regulatory body should formally authorize 
the sealing o f the site and cancel the operating licence.

12. SUBSEQUENT CONTROL 
AND FUTURE USE OF THE SITE

Once the repository has been shut-down and sealed it should be possible to 
make the site available for other uses. It may, however, be necessary for a period 
o f time to prevent underground workings either on the site or in its immediate 
vicinity. Some monitoring o f surrounding areas may also be desirable for con
tinued reassurance over a certain period o f  time.

The prevention o f underground working may be achieved, where national 
legislation allows this, through controls over land use. In this event, the relevant 
planning authorities will be involved. In addition, the authorities concerned with 
environmental protection will wish to ensure whatever monitoring may appear 
desirable.

If appropriate controls over land use are in operation, permits can be issued 
for the alternative use o f the site. These permits must restrict the alternative uses 
so as to prevent any underground working. Where there is no system o f  control 
over land use, it may be necessary to prevent underground working by putting the 
site into some form o f public ownership.

If the site remains in the ownership o f the operator a requirement to monitor 
surrounding areas may be imposed by the regulatory body under the terms o f the 
authorization to close the site. Alternatively, the regulatory body may itself arrange 
for whate.ver monitoring may be required.

13. PUBLIC INVOLVEMENT

It is recognized that the implementation o f radioactive waste disposal in deep 
geological formations is not exclusively a matter for initiatives by an implementing 
organization and decisions by the regulatory body, but may also involve decisions 
o f  a political nature which may interact with the regulatory procedure.
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Therefore consideration should be given to timely involvement o f all parties 
with a legitimate concern about the implementation. This is particularly important 
in the case o f local inhabitants who may be affected by the siting o f the proposed 
facility.

The method o f involving such parties and the degree o f involvement is the 
prerogative o f the individual government and will depend on the legal framework 
within each country. Fundamental to meaningful public involvement is the avail
ability o f information on the implementing and regulatory functions and schedules.

Comments from interested parties should be given due consideration by the 
appropriate body. .

A principal object o f such public involvement is to interact with groups which 
have a legitimate interest.
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Annex 1

DEFINITIONS OF TERMS USED

Alpha-bearing waste 

Applicant

Approval 

Authorization 

Code (IAEA)

Competent authority

Criteria

Disposal

Emplacement 

Geological disposal 

Guide (IAEA)

High-level waste

Waste containing quantities o f  alpha-emitting radionuclides, 
usually actinides, above agreed limits.

The organization that applies for formal granting of a licence 
to perform specified activities related to siting, design, 
construction, commissioning, operation and shut-down and 
sealing (with or without subsequent surveillance) o f a waste 
repository.

Formal consent to a proposal.

The granting o f  a written permit to perform specified activities.

Body o f  regulatory statements which establish for particular 
activities the minimum requirements which, in the light o f 
experience and/or the current state o f  technology and know
ledge, must be fulfilled to ensure adequate safety.

A national authority designated or otherwise recognized as 
such by the Government o f a Member State for a specific 
purpose (see Regulatory Body).

Standards on which a decision or judgement may be based.

The emplacement o f waste materials without the intention 
o f retrieval.

Placing the waste in its location for storage or disposal.

(see underground disposal)

Document providing general guidance on a procedure or 
procedures that might be followed in implementing a Code.

The highly radioactive liquid, containing mainly fission products 
but also actinides, which is separated during chemical repro
cessing o f  irradiated fuel (raffinate o f  the first solvent extraction 
cycle and those waste streams combined with it), and the solid 
produced by its solidification. Also, the equivalent waste 
fraction from other reprocessing methods, and spent reactor 
fuel if it is declared a waste.
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Implementing organization

Licence

Radioactive waste

Regulatory body

Repository

Safety analysis

Safety report

Shut-down and sealing

Spent fuel

Storage

Underground disposal

The organization, and its contractors, that performs activities 
in order to select and investigate the suitability o f a site o f a 
waste repository and to design, construct, commission, operate 

. and shut-down such a repository.

Formal document issued by the Regulatory Body for major 
stages in the development o f a repository defined by regulations 
permitting the holder (implementing organization) to perform 
specified activities.

Any material containing or contaminated with radionuclides 
at concentrations or activities greater than exempt quantities 
established by the competent authorities, and for which there 
is no foreseen use.

A national authority or system o f  authorities designated by 
the Government o f a Member State having the legal authority 
for conducting the licensing process, for issuing o f  licences 
and thereby for regulating the siting, design, construction, 
commissioning, operation, shut-down and sealing and sub
sequent control o f  repositories or specific aspects thereof.
(This authority could be either a body already existing or 
to be established in the field o f nuclear related health and 
safety, mining safety or environmental protection, vested 
with such legal authority, or the Government or a Department 
o f the Government itself.)

The location in which waste disposal takes place, and its 
supporting facilities.

The analysis and determination o f  the hazards associated with 
the implementation o f a proposed option.

A document required o f the implementing organization by 
the regulatory body containing information concerning the 
repository, its site characteristics, design, operational procedures, 
etc., together with a safety analysis and provisions to minimize 
the risk to the site personnel and to the public.

Action to be taken, after disposal operations have ceased, to 
prepare the facility for abandonment or minimized active 
maintenance.

Fission reactor fuel elements which have been irradiated in 
a reactor.

The emplacement o f  waste with the intent that it will be 
retrieved at a later time.

Disposal o f  waste at an appropriate depth below the ground surface.
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Waste management All activities, administrative and operational, that are involved 
in the treatment, conditioning, transport, storage and disposal 
o f  waste.

Annex 2

DRAFTING AND REVIEWING BODIES

(1) Consultants Meeting on Licensing and Approval Procedures for Geological Disposal o f
Radioactive Waste, Keystone, Colorado, United States o f America, 1 7 -21  October 1977.

PARTICIPANTS

German Democratic Republic 

W. Korner

Germany, Federal Republic o f 

H.W. Zur Horst

Sweden 

N. Rydell

United Kingdom

G.D. Bell

E.P. Kruse

Staatliches Amt fur Atomsicherheit und Strahlenschutz, 
DDR-1155 Berlin

Niedersachsisches Sozialministerium, 
Postfach, D-3000 Hanover

Programradet for Radioaktivt Avfall, 
Brahegatan 47, Fack, Stockholm

United Kingdom Atom ic Energy Authority, 
Harwell, Didcot, Oxon.

Department o f  the Environment,
London SE1 7ER

United States o f  America 

W.P. Bishop United States Nuclear Regulatory Commission, 
Washington, DC 20555
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D.K. Richter Division o f  Nuclear Safety and Environmental Protection
(Scientific Secretary)

(2) Technical Committee on Regulatory Aspects o f  Underground Disposal o f  Radioactive 
Waste, London, United Kingdom, 25—29 September 1978.

International A tom ic Energy A gency

PARTICIPANTS

Austria

F. Miihlberger

Belgium 

R. Heremans

J. Lambotte

J. Derijck

Canada 

J.P. Didyk

R.M. Duncan 
(Chairman)

Denmark

P. Emmersen

A. Jensen

Bundesministerium fur Gesundheit und Umweltschutz, 
Sektion III,
Stubenring 1, Vienna

Centre d’etudes de l’energie nucleaire a Mol-Donk, 
Boeretang 200, B-2400 Mol-Donk

Institut d ’Hygiene et d ’Epidemiologie, 
rue Juliette Wytsman 14, Brussels

Ministere de la sante publique, 
quartier Esplanade, Brussels

Atom ic Energy Control Board, Waste Management Division, 
270 Albert Street, Ottawa, Ontario

Atom ic Energy Control Board, Fuel Cycle Branch,
270 Albert Street, Ottawa, Ontario

Danish National Agency o f  Environmental Protection, 
Strandgade 29, Copenhagen

Inspectorate o f Nuclear Installations,
P.O. Box 217, Roskilde

H. Jensen Inspectorate o f Nuclear Installations, 
P.O. Box 217, Roskilde
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Finland

S. Vaisanen

France 

J. Berges

O. Cousin

Germany, Federal Republic o f

H.W. Zur Horst

A.R. Hoschiitzky

Italy

S. Grassi

Japan

T. Murano

N. Matsubara

T. Asano

Netherlands 

J. Ch. Cornells

Poland

M. Golinski

Institute o f  Radiation Protection, 
Department o f  Reactor Safety, 
P.O. Box 268, Helsinki

Comite interministeriel de la s6curite nucleaire,
27, rue Oudinot, Paris

Institut de protection et surete nucleaire,
Centre d ’etudes nucleaires de Fontenay-aux-Roses, 
B.P. 6, F-92260 Fontenay-aux-Roses

Niedersachsisches Sozialministerium, 
Postfach, D-3000 Hanover

Bundesministerium des Innern, 
Husarenstrasse 30, Bonn

Comitato Nazionale per l’Energie Nucleare, 
Viale Margherita 125, Rome

Department o f  Nuclear Fuels,
1-9-13 Akasaka, Minato-ku, Tokyo

Institute o f  Socio-econom ic Planning, Tsukuba University, 
Niihari-gun, Ibaraki-ken

Nuclear Energy Department, Mitsubishi Metal Corp.,
21-7 Shimouma 5-chome, Setagaya-ku, Tokyo

Ministry o f  Health and the Environment, 
The Hague

Institute o f  Nuclear Research, 
05-400 Swierk, Warsaw

2 1

This publication is no longer valid 
Please see http://www.ns-iaea.org/standards/



F. Cabanas Junta de Energia Nuclear, 
Ciudad Universitaria, Madrid 3

Sweden

A. Larsson Swedish Nuclear Power Inspectorate,
Box 27106, Stockholm

. R. Boge Statens Stralskyddsinstitut,
Fack, Stockholm .

N. Rydell Programradet for Radioaktivt Avfall,
Brahegatan 47, Fack, Stockholm

Switzerland

H.R. Luthi Office de l’economie energetique,
Berne

U. Niederer Division pour la securite des installations nucleaires,
Wiirenlingen

Union o f  Soviet Socialist Republics

M.K. Pimenov USSR State Committee on the Utilization o f  Atom ic Energy,
Moscow

I.L. Rybalchenko USSR State Committee on the Utilization o f  Atom ic Energy,
Moscow

United Kingdom

B. Hookway Department o f  the Environment, Room  429,
Becket House, 1 Lambeth Palace Road, London SE1 7ER

F.R. Charlesworth Health and Safety Executive N.I.I., Branch 3,
Silkhouse Court, Liverpool L2 2LZ

United States o f  America

J.C. Malaro U.S. Nuclear Regulatory Commission, 
Div. o f  Fuel Cycle and Material Safety, 
Washington, DC 20555
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International Organizations

OECD/NEA

P. Reyners OECD/Nuclear Energy Agency,
38 boulevard Suchet, Paris

International Atomic Energy Agency

D.K. Richter Division o f Nuclear Safety and Environmental Protection
(Scientific Secretary)

(3) Technical Review Committee on Underground Disposal o f Radioactive Waste, Vienna, 
27 November — 1 December 1978

Committee Members

Argentina

A.M. de Beninson

Belgium

R. Heremans

Canada

S.A. Mayman

France

Y. Sousselier

Comision Nacional de Energia Atomica, 
Avenida Libertador 8250, Buenos Aires-1429

Stockage geologique du CEN/SCK,
Mol-Donk, Boeretang 200, B-2400 Mol-Donk

Whiteshell Nuclear Research Establishment, 
Pinawa, Manitoba, ROE 1L0

Institut de protection et de surete nucleaire,
Centre d’etudes nucleaires de Fontenay-aux-Roses,
B.P. 6, F-92260 Fontenay-aux-Roses

German Democratic Republic

K. Runge National Board o f  Nuclear Safety and Radiation Protection,
Waldowallee 117, DDR-1155 Berlin

Germany, Federal Republic o f

K. Kuhn Institut fur Tieflagerung der Gesellschaft fur Strahlen und
Umweltforschung mbH,

Berliner Strasse 2, D-3392 Clausthal-Zellerfeld
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Iran

F. Tam adon Division o f  Fuel Cycle,
Atom ic Energy Organization o f  Iran, 
P.O. Box 12-1198 Teheran

Netherlands

J. Hamstra Technical Service Department, 
Netherlands Energy Research Foundation, 
Westernduinweg, 3 Petton

Sweden

A. Larsson 
(Chairman)

Statens Kernkraftinspektion,
Box 27106, S-102 52 Stockholm

Union o f  Soviet Socialist Republics

V.G. Savonenkov State Committee for the Utilization o f  Atom ic Energy, 
Moscow

United Kingdom 

F.S. Feates Department o f  the Environment, 
Becket House, 1 Lambeth Palace Road, 
London SE1 7ER

United States o f  America

N. Dayem U.S. Nuclear Regulatory Commission,
Division o f  Fuel Cycle and Material Safety, 
Washington, DC 20555

Experts accompanying Committee Members 

France

A. Barbreau Institut de protection et de surete nucleaire,
Centre d’etudes nucleaires de Fontenay-aux-Roses,
B.P. 6, F-92260 Fontenay-aux-Roses

J. Berges Secretariat general du comite interministerial de la securite nucleaire,
27 rue Oudinot, F-75007 Paris
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Germ any, Federal R epublic o f

H.W. Zur Horst

Sweden

R. Boge

G. Lind

United Kingdom 

J.D. Mather

Observers 

Austria 

P. Krejsa

P. Vychytil

Egypt

I. Hamouda

Italy

G. Lenzi

J. Cassano

Japan

Y. Kato

Pakistan 

M.M. Saied

Niedersachsisches Sozialministerium, Postfach, 
D-3000 Hanover

Statens StrSlskyddsinstitut, Fack, 
S-104 01 Stockholm

Industridepartementet, Fack, 
S-103 10 Stockholm

Institute o f  Geological Sciences, Harwell Laboratory, 
Harwell, Didcot, 0X 11  ORA

Osterreichische Studiengesellschaft fur Atomenergie Ges.m.b.H., 
Lenaugasse 10, 1082 Vienna

Bundesministerium fur Gesundheit und Umweltschutz, 
Stubenring 1, 1010 Vienna

Atom ic Energy Establishment, 
101, Kasr El-Eini Street, Cairo

Lab. RIF. RAD., C.S.N. Casaccia CNEN,
Via Anguillarese 300,1-00060 S. Maria di Caleria, Rome

Direzione di Centre, CRN Trisaia CNEN,
1-75025 Policoro (Matera)

Permanent Mission o f  Japan to the IAEA, 
Argentinierstrasse 21, A -1040 Vienna

Permanent Mission o f  Pakistan to the IAEA, 
Gloriettegasse 22, A -l 130 Vienna
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Spain

E. Lopez-Menchero

Switzerland 

H.R. Liithi

IAEA S ta ff  Members

P. Jourde

D.K. Richter 
(Scientific Secretary)

Permanent Mission o f Spain to the IAEA, 
Argentinierstrasse 34, A-1040 Vienna

O ffice federal de 1’economie energetique, 
Kapellenstrasse 14, CH-3001 Berne

Division o f  Nuclear Safety and Environmental Protection 

Division o f Nuclear Safety and Environmental Protection
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