
safetyseries
n o. 96
IAEA SAFETY GUIDES

Guidance for Regulation 
of Underground Repositories 
for Disposal 
of Radioactive Wastes

This publication is no longer valid 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



CATEGORIES OF IAEA SAFETY SERIES

From 1978 onwards the various publications in the Safety Series are divided into
four categories, as follows:

(1) IAEA Safety Standards. Publications in this category comprise the Agency’s 
safety standards as defined in “ The Agency’s Safety Standards and Measures” , 
approved by the Agency’s Board o f Governors on 25 February 1976 and set 
forth in IAEA document INFCIRC/18/Rev. 1. They are issued under the 
authority o f the Board o f  Governors, and are mandatory for the Agency’s 
own operations and for Agency-assisted operations. Such standards 
comprise the Agency’s basic safety standards, the Agency’s specialized 
regulations and the Agency’s codes o f  practice. The covers are distinguished 
by the wide red band on the lower half

(2) IAEA Safety Guides. As stated in IAEA document INFCIRC/18/Rev. 1, 
referred to above, IAEA Safety Guides supplement IAEA Safety Standards 
and recommend a procedure or procedures that might be followed in 
implementing them. They are issued under the authority o f  the Director 
General o f  the Agency. The covers are distinguished by the wide green band 
on the lower half.

(3) Recommendations. Publications in this category, containing general 
recommendations on safety practices, are issued under the authority o f 
the Director General o f  the Agency. The covers are distinguished by the 
wide brown band on the lower half.

(4) Procedures and Data. Publications in this category contain information on 
procedures, techniques and criteria pertaining to safety matters. They are 
issued under the authority o f  the Director General o f the Agency. The 
covers are distinguished by the wide blue band on the lower half.

Note: The covers o f  publications brought out within the framework o f  the 
NUSS (Nuclear Safety Standards) Programme are distinguished by the wide 
yellow band on the upper half.

This publication is no longer valid 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



GUIDANCE FOR REGULATION 
OF UNDERGROUND REPOSITORIES 

FOR DISPOSAL OF RADIOACTIVE WASTES

This publication is no longer valid 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



T he follow ing States a re  M em bers o f  the  In ternational A tom ic E nergy A gency:

AFGHANISTAN
ALBANIA
ALGERIA
ARGENTINA
AUSTRALIA
AUSTRIA
BANGLADESH
BELGIUM
BOLIVIA
BRAZIL
BULGARIA
BYELORUSSIAN SOVIET 

SOCIALIST REPUBLIC 
CAMEROON 
CANADA 
CHILE 
CHINA 
COLOMBIA 
COSTA RICA 
COTE D ’IVOIRE 
CUBA 
CYPRUS
CZECHOSLOVAKIA 
DEMOCRATIC KAMPUCHEA 
DEMOCRATIC PEOPLE'S 

REPUBLIC OF KOREA 
DENMARK
DOMINICAN REPUBLIC
ECUADOR
EGYPT
EL SALVADOR
ETHIOPIA
FINLAND
FRANCE
GABON
GERMAN DEMOCRATIC REPUBLIC
GERMANY, FEDERAL REPUBLIC OF
GHANA
GREECE
GUATEMALA

HAITI
HOLY SEE
HUNGARY
ICELAND
INDIA
INDONESIA
IRAN, ISLAMIC REPUBLIC OF
IRAQ
IRELAND
ISRAEL
ITALY
JAMAICA
JAPAN
JORDAN
KENYA
KOREA, REPUBLIC OF 
KUWAIT 
LEBANON 
LIBERIA
LIBYAN ARAB JAMAHIRIYA
LIECHTENSTEIN
LUXEMBOURG
MADAGASCAR
MALAYSIA
MALI
MAURITIUS
MEXICO
MONACO
MONGOLIA
MOROCCO
MYANMAR
NAMIBIA
NETHERLANDS
NEW ZEALAND
NICARAGUA
NIGER
NIGERIA
NORWAY
PAKISTAN
PANAMA

PARAGUAY
PERU
PHILIPPINES
POLAND
PORTUGAL
QATAR
ROMANIA
SAUDI ARABIA
SENEGAL
SIERRA LEONE
SINGAPORE
SOUTH AFRICA
SPAIN
SRI LANKA
SUDAN
SWEDEN
SWITZERLAND
SYRIAN ARAB REPUBLIC
THAILAND
TUNISIA
TURKEY
UGANDA
UKRAINIAN SOVIET SOCIALIST 

REPUBLIC 
UNION OF SOVIET SOCIALIST 

REPUBLICS 
UNITED ARAB EMIRATES 
UNITED KINGDOM OF GREAT 

BRITAIN AND NORTHERN 
IRELAND 

UNITED REPUBLIC OF 
TANZANIA 

UNITED STATES OF AMERICA 
URUGUAY 
VENEZUELA 
VIET NAM 
YUGOSLAVIA 
ZAIRE 
ZAMBIA 
ZIMBABWE

The Agency’ s Statute was approved on 23 October 1956 by the Conference on the Statute o f the 
IAEA held at United Nations Headquarters, New York; it entered into force on 29 July 1957. The Head
quarters of the Agency are situated in Vienna. Its principal objective is ‘ ‘to accelerate and enlarge the 
contribution of atomic energy to peace, health and prosperity throughout the world” .

©  IAEA, 1989

Permission to reproduce or translate the information contained in this publication may be 
obtained by writing to the International Atomic Energy Agency, Wagramerstrasse 5, P.O. Box 100, 
A-1400 Vienna, Austria.

Printed by the IAEA in Austria 
October 1989

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



SAFETY SERIES No. 96

GUIDANCE FOR REGULATION 
OF UNDERGROUND REPOSITORIES 

FOR DISPOSAL 
OF RADIOACTIVE WASTES

INTERNATIONAL ATOMIC ENERGY AGENCY 
VIENNA, 1989

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



GUIDANCE FOR REGULATION 
OF UNDERGROUND REPOSITORIES 

FOR DISPOSAL OF RADIOACTIVE WASTES 
IAEA, VIENNA, 1989 

STI/PUB/774 
ISBN 92-0-123689-1 

ISSN 0074-1892

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



FOREWORD

Deep geological formations are favoured for disposal o f high level and alpha 
bearing wastes from the nuclear fuel cycle: varying depths o f emplacement, includ
ing shallow land disposal, with or without engineered barriers may be foreseen for 
low and intermediate level wastes. Most countries will regulate such disposal 
through licensing actions by a regulatory body whose purpose is to review and ana
lyse the safety o f  all stages o f  the disposal programme. This regulatory function may 
be performed either by a single national authority or a system o f authorities. It is 
the intent o f the IAEA that this publication will be used as a guide to develop regula
tory requirements for licensing waste disposal facilities.

This report updates IAEA Safety Series N o. 51. Development o f the regulatory 
process is maturing rapidly in Member States, hence there is a clear need to revise 
the nearly ten year old text o f that publication. The first draft o f this report was pre
pared with the assistance o f  a group o f consultants who met in Vienna from 
29 September to 4 October 1986. The draft was revised by an Advisory Group meet
ing in Vienna from 4 to 8 May 1987 and was examined by the Technical Review 
Committee on Underground Disposal o f Radioactive Wastes (TRCUD) convened in 
Vienna from 15 to 19 February 1988.

This publication is closely related to the following reports published by the 
IAEA:

Site Selection Factors for Repositories o f Solid High-Level and Alpha-Bearing 
Wastes in Geological Formations, Technical Reports Series No. 177 (1977)

Shallow Ground Disposal o f Radioactive Wastes: A Guidebook, Safety Series 
No. 53 (1981)

Underground Disposal o f Radioactive Wastes: Basic Guidance, Safety Series 
No. 54 (1981)

Disposal o f Low- and Intermediate-Level Solid Radioactive Wastes in Rock 
Cavities: A  Guidebook, Safety Series No. 59 (1983)

Criteria for Underground Disposal o f Solid Radioactive Wastes, Safety Series 
No. 60 (1983)

Acceptance Criteria for Disposal o f Radioactive Wastes in Shallow Ground 
and Rock Cavities, Safety Series No. 71 (1985)
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Other appropriate IAEA publications prepared under the Waste Management 
Programme, Radiological Safety Standards Programme and the Nuclear Safety Stan
dards (NUSS) Programme might be consulted under the various related topics.

The names o f those who contributed to the preparation o f  this report, and to 
whom the Agency wishes to express its gratitude, are given in the List o f Participants 
at the end o f the book. The report was finalized by D. Squires from the IAEA Waste 
Management Section o f the Division o f Nuclear Fuel Cycle, who incorporated the 
comments o f the ninth meeting o f  the TRCUD.
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1. INTRODUCTION

Underground disposal o f  radioactive wastes involves substantial reliance on the 
site to provide, or assist in achieving, confinement o f wastes. It may therefore be 
appropriate to initiate regulatory review o f the site selection process at an early stage 
to ensure that an acceptable site for development is chosen which will be compatible 
with the types o f waste for which it is intended. Rational regulation o f underground 
waste disposal includes:

— A set o f objectives, procedures or criteria for the actions o f the implementing 
organization;

— A review by the regulatory organization; and
— Involvement o f other interested parties such as those responsible for the 

production and packaging o f the wastes and those who have the relevant scien
tific and technical expertise.

The regulatory function is the development o f objectives or criteria and proce
dures which can logically be followed in reaching a set o f rational decisions and in 
defining subsequent actions. Care in the preparation and application o f such proce
dures is an important element in the acceptability o f the concept, the site and other 
parameters o f the disposal programme.

2. SCOPE

The purpose o f this report is to provide general guidance for the regulation of 
underground disposal o f low, intermediate and high level radioactive wastes once a 
fundamental decision to pursue this option has been made. It is intended to reflect 
the experience o f those countries with mature regulatory programmes and to provide 
some guidance to those countries that wish to develop regulatory programmes. 
Guidance is given on 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 system in the course o f the licensing actions: The procedures fol
low the logical steps involved in the development and operation o f a repository. 
Because the responsibilities for the implementing function and the regulatory func
tion differ in various countries, this publication does not provide guidance regarding 
the optimal interactions between the implementing organization and the regulatory 
organization.

The orientation o f the report is on technical factors rather than the social and 
political aspects that need to be taken into account when regulating the underground 
disposal o f radioactive wastes. The financing aspects are not discussed.

1
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3. BASIC CONSIDERATIONS

For the understanding and application o f this report the following points are 
considered to be basic:

(1) The disposal o f radioactive wastes is an activity that should be regulated in 
order to achieve and maintain both short and long term radiological protection 
o f man and the environment in accordance with internationally agreed radia
tion protection principles. The role o f the government in setting standards and 
specifying the documentation required in support o f repository development is 
o f primary importance.

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

(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. Factors to be taken into account, in addition to 
those above, include:

— Planning the use o f land and resources
— Construction o f the repository
— 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. Regulatory responsibili
ties o f the national and local authorities should be clearly delineated to ensure 
that all issues are addressed and that duplication o f responsibility or authority 
is avoided.

(5) Because o f several technical issues that are unique to repositories it may be 
necessary to modify some o f the existing licensing procedures if applied to 
waste disposal facilities.

(6) Limited experience is available regarding underground disposal o f radioactive 
wastes, and hence the regulatory organization may have to re-evaluate its 
procedures or criteria for such facilities in the course o f developing 
experience.

2
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For guidance on setting the basic radiation protection principles mentioned in 
point (1) above, and on establishing the criteria by which a disposal system may be 
judged, reference should be made to IAEA Safety Series No. 60, Criteria for Under
ground Disposal o f Solid Radioactive Wastes.

In implementing points (2) and (3) above, consideration should be given to the 
degree o f regulation. This is a matter o f national preference and regulatory practice. 
At one extreme the regulatory body may simply establish the principles to be satis
fied by the overall system for waste disposal. It is then for the implementing organi
zation to consider how this can best be done and to justify its choice. At the other 
extreme, the regulatory organization would, in addition to establishing the principles 
to be satisfied by the overall system for waste, establish performance objectives for 
several components o f the system.

It is recognized that the implementation o f  radioactive waste disposal is not 
exclusively a matter for actions by an implementing organization and decisions by 
the regulators, but may also involve decisions o f a non-technical nature which may 
interact with the regulatory procedure.

The method o f involving the public and the degree o f involvement is the 
prerogative o f the individual government and will depend on the legal framework 
within each country. A principal objective o f siich public involvement is to interact 
with concerned groups. Provision should be made to inform the public promptly 
about radioactive waste disposal projects and to consider resulting comments in an 
appropriate manner. This is particularly important when local residents are involved.

4. STAGES IN THE DEVELOPMENT OF A REPOSITORY

The implementing organization will need to proceed through several technical 
stages in the development o f the repository. Some o f these stages may be used as 
the basis for developing the procedures for licensing. The regulatory bodies will need 
to be informed and review the activities at all stages in the repository’ s development; 
at the conclusion o f some o f the stages, a decision to allow progression to the next 
step must be made. The steps at which these decisions would be required may not 
always be the same for all countries, and may also vary for different types o f facili
ties. Nonetheless, several legal decision points suggest themselves from the stages 
in the development o f the repository, and these are noted in the report. Experience 
has shown that public involvement at some early stage prior to site selection may be 
important.

The stages in the development o f the repository range from the initial decision 
to pursue underground disposal, through site selection, design and construction, 
onward to shutdown and subsequent control. Although the stages o f site development

3
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are presented in this section and in Section 6 as sequential steps, some occur simul
taneously, either in part or entirely. Designing the.disposal facility and, if appropri
ate, the waste packages must begin early in the development process and must 
continue well into the construction stage. Design cannot, therefore, be considered 
to represent a separate stage o f facility development.

Waste disposal is a systematic process consisting o f a number o f subsystem 
components which provide the required degree o f protection o f humans and environ
ment. The design process should start with a conceptual system and should be itera
tive as development proceeds and as more information becomes available; it interacts 
closely with performance assessment, a subject addressed in more detail in Sec
tion 6. In practice some subsystem components may be fixed, as in instances where 
waste has already been treated or packaged. In such cases optimization will be con
strained and the repository subsystem component, for example, may have to be 
designed in a special way in order to accommodate waste already committed to a par
ticular form.

Appropriate arrangements for quality assurance should be developed for all 
safety related provisions at the earliest stage. This, in turn, requires related arrange
ments for assuring the quality o f results o f measurements and investigations and for 
verifying and validating the models and procedures used for performance 
assessment.

General guidance on quality assurance procedures is widely available. (On the 
specific subject o f waste packages for disposal see IAEA Safety Series No. 71.)

Once a fundamental decision to pursue the option for underground disposal has 
been made, the following technical stages are involved:

PRELIMINARY DESIGN: The preliminary design step is used to evaluate the 
types, characteristics and volumes o f wastes. This information determines the type 
o f disposal facility (e.g. shallow ground or deep geological formations) that should 
be developed (see Section 6.2).

AREA SURVEY: For high level waste disposal facilities there should be a survey 
o f a sufficiently wide area to identify regions which may contain suitable sites. When 
use o f a specific site for low and intermediate level wastes is believed to be feasible 
(e.g. a site currently used for other nuclear or radiological activities), an area survey 
may be substantially reduced or eliminated (see Section 6.1.1).

PRELIMINARY SITE SELECTION: Those regions that show promise should be 
investigated in more detail to identify sites to be further investigated in order to con
firm one or more as repository sites. When use o f a specific site is desired, this step 
is replaced by an analysis o f the type(s) and characteristic(s) o f wastes for which the 
site may be suitable (see Section 6.1.2).

4
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SITE CONFIRMATION: Extensive on-site investigations should be undertaken to 
confirm that one or more o f the selected sites are suitable for disposal o f a specific 
waste (see Section 6.1.3.)

DESIGN: On the basis o f the conceptual designs used in the above stages and o f the 
particular site characteristics, a final design used for construction and operation 
should be developed, perhaps in parallel with the site confirmation stage (see Section 
6.2).

CONSTRUCTION: On the basis o f a final design and the confirmed site, the con
struction o f the surface and underground facilities should be undertaken (see 
Section 7).

OPERATION: Over a period o f many years, radioactive waste will be emplaced in 
the repository, additional underground facilities may be constructed, and filled facili
ties will be sealed (see Section 8).

SHUTDOWN: When the site capacity has been reached or no further disposal is 
required, the repository should be shut down (see Section 9).

SUBSEQUENT CONTROL: While the basic idea o f underground disposal is to 
minimize long term management requirements, some institutional control o f the site 
may have to be maintained for a period o f time in order to avoid inadvertent damage 
to the integrity o f the repository. Some monitoring o f surrounding areas may also 
be desirable for continued reassurance over a certain period o f time (see Section 10). 
These types o f subsequent controls are mostly relevant for low and intermediate level 
wastes.

All o f these stages affect 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 of 
specific activities for both the implementing organization and the regulatory body. 
These are given in some detail in Sections 6-9. In addition to the activities described 
above, many stages o f repository development must include activities involving 
preparation for conducting the next stage o f development. Thus, for example, a 
major activity during the site confirmation and design stage is the preparation o f a 
licence application.

5. REGULATORY FUNCTIONS

For the purposes o f this report only those regulatory functions relating to dis-, 
posal o f radioactive waste are considered. The report also recognizes that the func-
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tions o f legislation and setting standards and o f regulation or enforcement o f 
legislation and standards may or may not be separated in national governmental 
arrangements. For simplicity no such distinction is drawn in the report. The regula
tory functions may be as follows:

(1) To establish comprehensive standards and develop regulations or issue 
guidance on the objectives or criteria to be applied in selecting the sites; in 
designing, constructing, commissioning, operating and shutting down the 
repository; and in determining the specific type o f wastes for which it may be 
used. The Agency’s standards and existing international recommendations and 
guidance should be taken into account.

(2) To develop procedures for application o f regulations or guidance, including 
identification o f the information to be supplied at each stage by the implement
ing organization, and procedures for review o f  the adequacy and quality o f the 
information received.

(3) Then to review the information provided and to assess its implications for:

— the radiological protection o f workers, the public and the environment both 
in the short and long term perspective;

— general considerations o f  current and future land and resource planning.

(4) To decide on the suitability o f the site for radioactive waste disposal, on the 
waste for which it may be used, and on the acceptability o f the design, con
struction, operating methods and shutdown procedures proposed.

(5) 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.

(6) To issue authorizations and licences accordingly in conformity with established 
regulations.

(7) To inspect sites to verify compliance with the conditions o f the licence and, 
in the event o f any infringement, to require the operating organization to take 
the necessary action.

(8) To review all licences and to consider any amendments which may be shown 
by objective evidence to be justified.

(9) To initiate and carry through any action which is considered necessary to sup
plement the findings o f studies conducted by the implementing organization.

6
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(10) To maintain communication and information exchange with regulatory bodies 
in other countries and international organizations exercising similar responsi
bilities, and the international organizations working in the same area.

6. REPOSITORY SITING AND DESIGN

The appropriate development o f a repository will need to combine simultane
ously and iteratively processes o f  site investigations and facility design by the 
implementing organization.

6.1. SITE DEVELOPMENT

6.1.1. Area survey

6.1.1.1. General

An area survey refers to the compilation o f an inventory o f  regions that may 
contain potential sites. From this inventory a small number o f regions will be identi
fied for a preliminary site selection and additional investigation. The area to be sur
veyed should be as large as practical, and will generally be established on the basis 
o f  a combination o f geographical, geological, hydrological and transport considera
tions. (Political considerations, which are outside the scope o f this report, may also 
be important.) For disposal o f  high level or alpha bearing wastes, the area to be sur
veyed may include an entire country. For disposal o f low level wastes, consideration 
may be limited to a relatively small region such as a single existing site where nuclear 
activities exist. Abandoned mines may also be considered. In such cases, the area 
survey step may be substantially reduced or eliminated.

6.1.1.2. Regulatory Junctions

No application for or grant o f permits or licences will be required at this stage. 
Those performing the regulatory function should consult with the implementing 
organization, as requested, but should take no formal regulatory action during the 
area survey. The area survey must take into account a wide range o f laws and regula
tions dealing with such matters as land use restrictions (e.g. wildlife preserves) or 
preservation o f resources (e.g. protection o f groundwaters). Since the area survey 
will consider geological, hydrological, .geochemical and similar characteristics in 
only a very general manner, specific regulatory criteria for these features are not 
necessary at this stage o f site selection.
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6.1.1.3. Implementing Junctions

Prior to initiating the area survey, the implementing organization should iden
tify the type(s), characteristics and volumes o f wastes being considered for disposal 
and should identify the extent o f the area to be surveyed. Criteria should be devel
oped for elimination o f regions from further consideration, but these criteria must 
necessarily be very general for such features as geological and hydrological 
characteristics.

The implementing organization is responsible for conducting the area survey, 
for identifying applicable laws and regulations, and for co-ordination with different 
governmental bodies when needed. The survey may be based on available documen
tation 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 con
tradictory. When the survey is based on available documentation, it is the responsi
bility o f the implementing organization to demonstrate that the quality o f that 
information is adequate to support the selection o f regions with potentially suitable 
sites.

As the area survey is conducted, the implementing organization should docu
ment to the extent possible the basis for eliminating regions from further considera
tion. Such basis is documented in IAEA Technical Report No. 177, Site Selection 
Factors for Repositories o f Solid High-Level and Alpha-Bearing Wastes in Geologi
cal Formations, and IAEA Safety Series No. 62, Site Investigations, Design, Con
struction, Operation, Shutdown and Surveillance o f Repositories for Low- and 
Intermediate-Level Radioactive-Wastes in Rock Cavities.

6.1.2. Preliminary site selection

6.1.2.1. General

The area survey described in Section 6.1.1 is followed by a more detailed 
investigation o f a manageable number o f the regions which appear to contain suitable 
sites. The purpose o f this investigation is to identify, primarily on the basis o f exist
ing information, one or more potentially suitable sites at which site confirmation 
studies will be undertaken. Only limited explorations on the site should be made to 
supplement existing pertinent data and information available from databanks, 
archives, records, etc.

Obviously, the available data can be o f varying quality depending on the extent 
o f lgiowledge and explorations previously made in these regions. It is not necessary 
that equivalent data be available for each region; it is only required that sufficient 
data be available to judge whether a site is suitable for additional site confirmation 
studies.

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



It is recognized that many sites could be considered suitable for waste disposal 
if the types and characteristics o f wastes to be disposed were adequately restricted. 
When use o f a specific site is desired (e.g. a site already used for nuclear or other 
radiological activities), the preliminary site selection is replaced by a preliminary 
analysis o f the type(s) and characteristic(s) o f wastes for which the site may be suita
ble. This preliminary analysis must then be confirmed by the site confirmation 
studies described in Section 6.1.3.

6.1.2.2. Regulatory Junctions

Any site selection criteria that have been developed for the selection o f sites 
for site confirmation should be applied at this stage. Relevant local and regional laws 
or regulations, as required by national law or policy, should be taken into account 
during the preliminary site selection process.

At or before this stage o f development the regulators should make available 
preliminary regulations and guidance describing the standards and criteria which will 
be used later to evaluate the acceptability o f the disposal system.

All those authorities with a regulatory function concerned with site selection 
should take part in the assessment o f the preliminary site selection document and the 
plans for site confirmation studies. These authorities may include those responsible 
for geology, hydrology, mining safety, environmental protection, nuclear safety, 
radiological protection and land use planning. The object o f the regulatory function 
is to come to decisions on a reasonable time-scale as to whether site(s) may be suita
ble for a repository and whether the planned site confirmation studies can be 
expected to produce the information necessary to support a licence application. 
Unless required by national law or policy, no formal licensing decision relating to 
radioactive waste disposal will be required at this stage. Permits for the investigation 
needed to confirm the suitability o f the site may be required.

The regulatory organization should also begin to develop procedures for its 
own use to guide the reviews o f a subsequent licence application.

6.1.2.3. Implementing functions

The implementing organization may develop site selection criteria consistent 
with regulatory guidance. These criteria, if developed, should take into account the 
intended design characteristics o f the disposal facilities and the type(s) o f wastes to 
be emplaced in them.

The implementing organization should produce a preliminary site selection 
document and a pre-feasibility study in which all pertinent site selection 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 o f existing regulations. The implementing 
organization should also separately develop plans both for site confirmation studies
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which describe the required exploration and R&D programme for site confirmation, 
and for planning the main activities.

The site confirmation plans should include (or reference) a conceptual design 
o f the proposed facility and should include a preliminary allocation o f performance 
among the major barriers o f the overall disposal system. Although it might seem 
premature to assign an expected level o f performance to the site prior to completion 
o f site confirmation studies, it is necessary to do so in a preliminary way in order 
to identify the specific site parameters to be measured, the measurement locations, 
and the test methods to be used. The preliminary performance allocation will also 
allow the implementing organization to progress with design and testing for the facil
ity and the waste packages (if appropriate). As information becomes available from 
site confirmation studies, it will be necessary to review periodically the initial perfor
mance allocation and to make revisions as appropriate.

The preliminary site selection document and the plans for site confirmation 
should be submitted to the regulatory organization with a request for a preliminary 
opinion regarding the suitability o f the site(s).

6.1.3. Site confirmation

6.1.3.1. General

Confirmation o f the suitability o f a site and its approval constitute one o f the 
most important stages in the licensing process. The site’ s suitability for the planned 
waste emplacement will be determined by its capability to achieve performance 
criteria in the context o f the overall disposal system, especially radiation protection 
requirements. The type o f waste to be emplaced and the proposed design o f the 
repository will be important in assessing the suitability o f the site. For high level 
waste an additional consideration should be the effects o f the energy released by the 
waste on the geotechnical and hydrogeological system.

It is important that design o f the disposal facility (including design o f waste 
packages) be initiated prior to development o f a site confirmation programme. Only 
after a conceptual design has been completed can the implementing organization 
determine the types and locations o f measurements and tests needed to confirm site 
suitability. Random exploration carried out in the absence o f a well developed site 
confirmation programme may produce useless information or perhaps damage the 
site in a way that would jeopardize its suitability for waste disposal.

6.1.3.2. Regulatory functions

During or prior to the site confirmation stage the regulations and guidance to 
be used in evaluating a licence application should be finalized. Other IAEA publica
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tions, such as Safety Series Nos 53, 54, 60, 62 and 63, discuss development o f 
specific technical criteria for underground disposal facilities.

Guidance to the implementing agency and local authorities as to the arrange
ments to be made to deal with accidents or emergencies at the repository should be 
provided, and consideration given to whether the site is such that conventional safety 
criteria can be met.

Site confirmation information should be reviewed at the time it is obtained and, 
if necessary, proposed changes in the testing programme should be reviewed. As 
national laws permit or require, inspections should be conducted during site confir
mation testing.

The siting documentation, including the assessment o f long term performance, 
and other information submitted in a licence application by the applicant should be 
evaluated. In particular, the results o f the site confirmation investigations and o f the 
safety analysis should be assessed. Where these have been carried out by the appli
cant, independent, theoretical and experimental investigations may be performed 
and, if necessary, the opinion o f independent experts sought.

After reviewing all the information, it should now be possible to make a deci
sion on the suitability o f the site and whether or not the proposal should proceed. 
If the decision is favourable, a formal document may be issued allowing construction 
o f the disposal facility to begin.

6.1.3.3. Implementing Junctions

The implementing organization should undertake comprehensive and detailed 
investigations in the field and in the laboratory. The field investigations for high level 
waste repositories may include sinking an exploratory shaft and the establishment o f 
an underground laboratory. Theoretical calculations will be performed simultane
ously, taking into account available experimental data. The implementing organiza
tion should also continue design and testing work for the facility and waste packages 
(if appropriate). All work during site confirmation should be carried out under a 
thorough and well documented quality assurance programme.

The main subjects o f investigation, which in their detail and extent will depend 
on specific site conditions, type o f repository, and the properties and amounts o f the 
waste to be disposed of, should include the areas specified in the guidance provided 
for site selection and confirmation. Such information is in IAEA Technical Report 
No. 177, Site Selection Factors for Repositories o f Solid High-Level and Alpha- 
Bearing Wastes in Geological Formations, and IAEA Safety Series No. 62, Site 
Investigations, Design, Construction, Operation, Shutdown and Surveillance of 
Repositories for Low- and Intermediate-Level Radioactive Wastes in Rock Cavities. 
Additional information is given in IAEA Technical Reports Nos 215 and 216.

On the basis o f the results o f investigations carried out for this and similar 
sites, and o f the planned general design o f the repository, a safety analysis should
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be made taking into account the effectiveness o f the natural barriers as determined 
by performance assessment using information obtained during the investigations.

A licence application should be produced at this stage. It should include a 
safety assessment, in which all relevant investigations and data are recorded and 
assessed in the context o f the planned design o f the repository. A preliminary plan 
for emergencies and accidents should also be prepared. This application is consid
ered to be the most important document in the development o f a disposal facility and, 
if approved, will allow the project to proceed to the construction stage.

6.2. DESIGN PROCESS

6.2.1. General

Initial design work to evaluate essential parameters should be undertaken in 
parallel with the site selection and confirmation phases. Detailed design, taking 
account o f all relevant data determined in this investigatory work and the specifica
tion o f the nature and form o f the wastes to be handled, should be carried out during 
the latter part o f site confirmation in order to provide the basis necessary for con
struction approval. The design should cover all aspects o f construction and should 
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 neces
sary depth. Provided a construction 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, repository components.

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

References to safety or performance assessment are made at various points in 
this section. In Section 4 it was noted that performance assessment is closely 
associated with the iterative process o f disposal system design. Guidance on perfor
mance assessment specifically is given in IAEA Safety Series No. 68, Performance 
Assessment for Underground Radioactive Waste Disposal Systems. This publication 
extends the information provided by related IAEA reports (IAEA Safety Series 
Nos 56 and 58). It explains the importance o f defining performance measures and 
setting performance targets for guidance (see IAEA Safety Series No. 60, Criteria 
for Underground Disposal o f Solid Radioactive Wastes, and related publications). It
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also explains the functions o f performance analysis and assessment, which are essen
tially a comparison o f the results o f performance analysis with the values set as per
formance targets.

Requirements for waste conditioning may vary significantly for different types 
o f disposal facilities. Early in the development process, the types and characteristics 
o f wastes for which the facility is to be used should be determined. O f particular 
importance is identification o f chemical or biological constituents o f the radioactive 
wastes which may be toxic, or constituents (such as complexing agents) which could 
degrade the post-closure performance o f the facility. Attention should be paid to all 
steps in waste handling, from processing to emplacement, so that the radiation dose 
received by personnel is as low as reasonably achievable and so that contamination 
is not spread. This information will be necessary in order to develop a suitable facil
ity design. It should be noted that the conditioning o f the waste may influence the 
mode and means o f transport (see IAEA Safety Series No. 6, 1985 Edition).

Facility design and the development of criteria for waste conditioning (if not 
previously available) must proceed in an iterative manner with each other and with 
site exploration. For some types o f low or intermediate level wastes, it may be neces
sary to implement regulatory criteria requiring appropriate waste conditioning by 
waste generators.

6.2.2. Regulatory functions

The design and safety assessment contributes to a decision on the issue o f a 
construction licence and any conditions which it may be necessary to impose. 
Specific design and operating criteria should be developed for both the repository 
and the operating buildings on the surface in such a way that it will satisfy the regula
tory body. The question o f physical security should be considered during facility 
design. The critical operational control parameters should be identified and the 
designed operating limits o f these parameters specified.

Provision should be made 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 them or protection against them. Regulations and guidance should be 
developed for waste conditioning if appropriate for the particular type o f disposal 
facility.

Quality assurance requirements should be developed for all safety related pro
visions to ensure compliance with design specifications, including the waste and its 
packaging, reliability o f data, construction requirements, etc. The scope and require
ments o f the quality assurance programme should be provided in detail.

Guidance should be given on environmental surveillance requirements at the 
time o f shutdown. Provision to permit such surveillance should be considered and 
incorporated as may be necessary at the construction stage.
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— Review o f the design as it evolves;
— Enforcement o f waste conditioning requirements for waste generators, if 

appropriate under national law and policy;
— Detailed design and safety assessment;
— Review o f the conditions to be attached to the construction licence.

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

6.2.3. Implementing functions

The applicant should take account o f all regulations and guidelines relevant to 
the design o f the facility, to waste conditioning and, in particular, to design in accor
dance with the overall performance criteria. The applicant should consult with the 
regulatory body on matters o f principle needing clarification or not covered by regu
lations and guidelines. It would be the applicant’s responsibility to provide, for 
example:

— A design document covering all aspects o f design and waste conditioning 
related to safety, including operating requirements;

— Details o f construction planning;
— A quality assurance programme.

The safety aspects including the long term aspects should be assessed.

7. CONSTRUCTION AND COMMISSIONING

7.1. GENERAL

Following the receipt o f a construction licence, the applicant may proceed in 
accordance with the terms imposed. Guidance which may have been supplied on 
specific construction criteria and actual construction must conform to such require
ments. For example, construction o f a deep geological repository may need to follow 
guidance supplied by the mining authority. Excavation and installation o f subsurface 
and surface facilities may then proceed in accordance with the approved design. The 
quality assurance programme should ensure that design specifications are met, and 
it should be ensured by inspection that proper standards are,being enforced and that 
the facility accords with the design intent. The need for any monitoring programme 
in the long run should be established prior to receipt o f waste. Before construction 
o f the repository and emplacement o f any waste, monitoring should be carried out 
to establish baseline data.

T h e re g u la to ry  fu n ction s w ill con cern :
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During the course o f the construction phase it will be necessary for the appli
cant to develop comprehensive operating instructions to cover both initial commis
sioning o f the facility and subsequent operation. Advice on acceptable operating 
criteria should be provided by the appropriate authorities within the regulatory 
function.

As construction proceeds, it will be possible to evaluate in more detail the con
clusions reached in the site confirmation phase, and therefore data collection should 
continue. The applicant should record details o f the construction programme and pre
pare an evaluation o f the in situ examination o f the geological and hydrological con
ditions. These, together with the proposed operating instructions, should form the 
basis for the application for an operating licence if such a separate licence is 
required. The regulatory function is to evaluate these documents and all the other 
relevant data. The results o f this evaluation would then determine the conditions to 
be imposed in the operating licence.

7.2. REGULATORY FUNCTIONS

If necessary, guidance should be given on operating criteria in more detail than 
that already supplied in the earlier stages o f development. Factors to be considered 
include the following:

— Evaluation o f the updated safety report;
— Inspection o f construction, to ensure compliance with requirements, standards

and appropriate codes;
— Examination o f quality control records and tests;
— Observation and evaluation o f commissioning tests;
— Evaluation o f the continuing geological, geophysical and hydrological tests.

Depending on national legislation, a permit for commissioning the facility may 
be required. The evaluation o f the operating licence application, together with a final 
review o f all other relevant material, results in a decision on the issue o f an operating 
licence, together with any necessary conditions which the regulatory organization 
may wish to impose.

7.3. IMPLEMENTING FUNCTIONS

The applicant should ensure that construction is in accordance with the 
approved design and relevant codes. The implementing organization should update 
the safety report (see Section 6.1.3.3) on the basis o f information obtained during 
the construction and commissioning phase. It should keep quality assurance records, 
permit inspection o f construction activities, and inform the regulatory organization
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o f  unusual occurrences. It should apply for an operating licence and for this purpose 
supply geological data on the basis o f construction work, and should propose operat
ing instructions covering initial commissioning, routine operations and scheduled 
loading o f the facility. Another implementing activity at this stage is to ensure that 
such local authorities as may be appropriate are included in the emergency prepared
ness system.

8. OPERATION

8.1. GENERAL

The operating phase o f the repository begins with the first routine emplacement 
o f active waste and ends with the last emplacement o f waste. In addition there may 
be a period o f surveillance between the final emplacement o f the wastes and the 
shutdown.

Construction work for enlargement o f the repository may be carried out during 
the operating phase of the repository. This construction work should be carried 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.

8.2. REGULATORY FUNCTIONS

Licensing decisions should be required if proposals for significant changes in 
the installations or the operating procedures are made. It is necessary to review such 
proposals and decide on the acceptability o f the amendments or revisions o f the oper
ating licence. Changes in operating procedures or installations and hence changes in 
licence conditions may also be called for.

The scope and nature o f records to be kept with respect to the waste accepted 
and its emplacement should be defined. The method o f preservation o f these records 
should be specified.

Guidance as to the surveillance necessary to monitor the environmental impact 
o f operations at the site should be provided.

The scope and content o f any routine reports that are required in order to docu
ment the control and operation o f the site should be specified.

The reports on the operations o f the disposal facility and the records of 
disposed waste should be evaluated by the regulators. They should ensure by inspec
tion on the site that the operations are carried out according to established procedures 
as specified or referred to in the operating licence and all existing regulations and 
guides.
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8.3. IM PLEM ENTING FUNCTIONS

The facility should be operated in accordance with established procedures as 
given in the operating licence. Measures taken to ensure safety on radiological and 
other grounds, arid operating reports which should include data on waste received 
and emplaced, should be issued at regular intervals. The operator should also execute 
the surveillance programmes on personnel exposure and environmental impacts as 
established in the licence and propose to the regulatory organization or inform it o f 
significant changes in the installations or the operating procedures if experience indi
cates that such changes are warranted. Changes should be documented.

The site operator has the overall responsibility on the site for ensuring that any 
construction 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.

9. SHUTDOWN

9.1. GENERAL

Shutdown consists o f action taken after disposal operations have ceased in 
order to prepare a site for abandonment, because site capacity has been reached or 
no further disposal is required. This includes decommissioning o f ancillary facilities 
and sealing the repository. Shutdown may occur immediately or after a period o f sur
veillance following the final emplacement o f waste. Before licensing the site to be 
shut down, a final safety assessment should be performed, including the need for 
post-closure monitoring o f the site. Consideration should be given at this stage to 
whether or not the presence o f waste should be marked, for example by a monument.

9.2. REGULATORY FUNCTIONS

It is necessary to issue regulations or guidance on the criteria to be met in the 
shutdown o f the repository. Unless special action is called for, a licence or formal 
authorization to shut down the site should be issued. The site should be inspected 
and decisions made concerning long term control o f the site.

9.3. IMPLEMENTING FUNCTIONS

The site operator should make a final inspection on the site at the end o f the 
operating phase, report to the regulatory organization concerned on the condition o f
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the site, apply for permission to shut it down in accordance with the criteria estab
lished, and report when this has been done.

10. 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. Site disturbances may be prevented by 
introducing controls over land use. O f particular importance for deep underground 
disposal is the prevention o f underground working, such as mining, in a defined area 
around a repository. For shallow land burial sites, it is unlikely that permission 
would be granted for the use o f the surface for the duration o f institutional control.

If monitoring surrounding areas is considered desirable for continued reassur
ance o f  safety, care should be exercised that monitoring methods do not degrade 
facility performance. However, post-closure monitoring should never be viewed as 
a substitute for a fundamentally safe repository design or as a compensation for an 
inadequate site.
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