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IAEA SAFETY RELATED PUBLICATIONS 

IAEA SAFETY STANDARDS 

Under the terms of Article III of its Statute, the IAEA is authorized to establish standards 
of safety for protection against ionizing radiation and to provide for the application of these 
standards to peaceful nuclear activities. 

The regulatory related publications by means of which the IAEA establishes safety 
standards and measures are issued in the IAEA Safety Standards Series. This series covers 
nuclear safety, radiation safety, transport safety and waste safety, and also general safety (that 
is, of relevance in two or more of the four areas), and the categories within it are Safety 
Fundamentais, Safety Requirements and Safety Guides. 

Safety Fundamentals (blue lettering) present basic objectives, concepts and principles of 
safety and protection in the development and application of nuclear energy for peaceful 
purposes. 

Safety Requirements (red lettering) establish the requirements that must be met to ensure 
safety. These requirements, which are expressed as 'shall' statements, are governed by 
the objectives and principles presented in the Safety Fundamentals. 

Safety Guides (green lettering) recommend actions, conditions or procedures for meeting 
safety requirements. Recommendations in Safety Guides are expressed as 'should' state- 
ments, with the implication that it is necessary to take the measures recommended or 
equivalent alternative measures to comply with the requirements. 

The IAEA's safety standards are not legally binding on Member States but may be 
adopted by them, at their own discretion, for use in national regulations in respect of their own 
activities. The standards are binding on the IAEA for application in relation to its own opera- 
tions and to operations assisted by the IAEA. 

Information on the IAEA's safety standards programme (including editions in languages 
other than English) is available at the IAEA Internet site 

www.iaea.org/ns/coordinet 
or on request to the Safety Co-ordination Section, IAEA, P.O. Box 100, A-1400 Vienna, 
Austria. 

OTHER SAFETY RELATED PUBLICATIONS 

Under the terms of Articles III and V1II.C of its Statute, the IAEA makes available and 
fosters the exchange of information relating to peaceful nuclear activities and serves as an inter- 
mediary among its Member States for this purpose. 

Reports on safety and protection in nuclear activities are issued in other series, in 
particular the IAEA Safety Reports Series, as informational publications. Safety Reports may 
describe good practices and give practical examples and detailed methods that can be used to 
meet safety requirements. They do not establish requirements or make recommendations. 

Other IAEA series that include safety related sales publications are the Technical 
Reports Series, the Radiological Assessment Reports Series and the INSAG Series. The 
IAEA also issues reports on radiological accidents and other special sales publications. 
Unpriced safety related publications are issued in the TECDOC Series, the Provisional Safety 
Standards Series, the Training Course Series, the IAEA Services Series and the Computer 
Manual Series, and as Practical Radiation Safety and Protection Manuals. 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA WS-R-1 1999

http://www.avadocuments.com/doc/iaea-ws-r-1-1999
http://www.avadocuments.com/doc/iaea-ws-r-1-1999


STDOIAEA WS-R-1-ENGL 1799 = 70Ob33L 0030528 bL7 

NEAR SURFACE DISPOSAL 
OF RADIOACTIVE WASTE 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA WS-R-1 1999

http://www.avadocuments.com/doc/iaea-ws-r-1-1999
http://www.avadocuments.com/doc/iaea-ws-r-1-1999


STD-IAEA WS-R-1-ENGL 1997 700b33L 0010527 555 

The following States are Members of the International Atomic Energy Agency: 

AFGHANISTAN 
ALBANIA 
ALGERIA 
ARGENTINA 
ARMENIA 
AUSTRALIA 
AUSTRIA 
BANGLADESH 
BELARUS 
BELGIUM 
BOLIVIA 
BOSNIA AND 

BRAZIL 
BULGARIA 
BURKINA FASO 
CAMBODIA 
CAMEROON 
CANADA 
CHILE 
CHINA 
COLOMBIA 
COSTA RICA 
COTE D'IVOIRE 
CROATIA 
CUBA 
CYPRUS 
CZECH REPUBLIC 
DEMOCRATIC REPUBLIC 
OF THE CONGO 

DENMARK 
DOMINICAN REPUBLIC 
ECUADOR 
EGYPï 
EL SALVADOR 
ESTONIA 
ETHIOPIA 
FINLAND 
FRANCE 
GABON 
GEORGIA 
GERMANY 
GHANA 
GREECE 
GUATEMALA 

HERZEGOVINA 

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

PARAGUAY 
PERU 
PHILIPPINES 
POLAND 
PORTUGAL 
QATAR 
REPUBLIC OF MOLDOVA 
ROMANIA 
RUSSIAN FEDERATION 
SAUDI ARABIA 
SENEGAL 
SIERRA LEONE 
SINGAPORE 
SLOVAKIA 
SLOVENIA 
SOUTH AFRICA 
SPAIN 
SRI LANKA 
SUDAN 
SWEDEN 
SWITZERLAND 
SYRIAN ARAB REPUBLIC 
THAILAND 
THE FORMER YUGOSLAV 

TUNISIA 
TURKEY 
UGANDA 
UKRAINE 
UNITED ARAB EMIRATES 
UNITED KINGDOM OF 

GREAT BRITAIN AND 
NORTHERN IRELAND 

UNITED REPUBLIC 
OF TANZANIA 

UNITED STATES 
OF AMERICA 

URUGUAY 
UZBEKISTAN 
VENEZUELA 
VIET NAM 
YEMEN 
YUGOSLAVIA 
ZAMBIA 
ZIMBABWE 

REPUBLIC OF MACEDONIA 

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

O MEA, 1999 

Permission to reproduce or translate the information contained in this publication may be 
obtained by writing to the International Atomic Energy Agency, Wagramer Strasse 5,  P.O. Box 100, 
A-14OD Vienna, Ausma. 

Printed by the IAEA in Austria 
June 1999 

STJ/PUB/1073 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA WS-R-1 1999

http://www.avadocuments.com/doc/iaea-ws-r-1-1999
http://www.avadocuments.com/doc/iaea-ws-r-1-1999


~ 

STD-IAEA WS-R-1-ENGL 1777 W 7OOb1333 0010530 277 

VIC Library Cataloguing in Publication Data 

Near surface disposai of radioactive waste : safety requirements. - Vienna 

p. ; 24 cm. - (Safety standards series, ISSN 1020-525X ; no. WS-R-I 
Intemational Atomic Energy Agency, 1999. 

STIIpUB11073 
ISBN 92-0-101099-0 
Includes bibliographical references. 

1 .  Radioactive waste disposal in the ground-Safety measures. 
I. International Atomic Energy Agency. 

VICL 99-002 17 

II. Series. 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA WS-R-1 1999

http://www.avadocuments.com/doc/iaea-ws-r-1-1999
http://www.avadocuments.com/doc/iaea-ws-r-1-1999


SAFETY STANDARDS SERIES NO. WS-R-1 

NEAR SURFACE DISPOSAL 
OF RADIOACTIVE WASTE 

SAFETY REQUIREMENTS 

INTERNATIONAL ATOMIC ENERGY AGENCY 
VIENNA, 1999 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: IAEA WS-R-1 1999

http://www.avadocuments.com/doc/iaea-ws-r-1-1999
http://www.avadocuments.com/doc/iaea-ws-r-1-1999


STD-IAEA WS-R-L-ENGL w m  m 700b331 0030532 O ~ T  m 

FOREWORD 
BY THE DIRECTOR GENERAL 

One of the statutory functions of the IAEA is to establish or adopt standards of 
safety for the protection of health, life and property in the development and 
application of nuclear energy for peaceful purposes, and to provide for the application 
of these standards to its own operations as well as to assisted operations and, at the 
request of the parties, to operations under any bilateral or multilateral arrangement, 
or, at the request of a State, to any of that State's activities in the field of nuclear 
energy. 

The following advisory bodies oversee the development of safety standards: the 
Advisory Commission on Safety Standards (ACSS); the Nuclear Safety Standards 
Advisory Committee (NUSSAC); the Radiation Safety Standards Advisory 
Committee (RASSAC); the Transport Safety Standards Advisory Committee 
(TRANSSAC); and the Waste Safety Standards Advisory Committee (WASSAC). 
Member States are widely represented on these committees. 

In order to ensure the broadest international consensus, safety standards are 
also submitted to all Member States for comment before approval by the IAEA Board 
of Governors (for Safety Fundamentals and Safety Requirements) or, on behalf of the 
Director General, by the Publications Committee (for Safety Guides). 

The L4EA's safety standards are not legally binding on Member States but may 
be adopted by them, at their own discretion, for use in national regulations in respect 
of their own activities. The standards are binding on the IAEA for application in 
relation to its own operations and to operations assisted by the IAEA. Any State 
wishing to enter into an agreement with the IAEA for its assistance in connection 
with the siting, design, construction, commissioning, operation or decommissioning 
of a nuclear facility or any other activities will be required to follow those parts of the 
safety standards that pertain to the activities to be covered by the agreement. 
However, it should be recalled that the final decisions and legal responsibilities in any 
licensing procedures rest with the States. 

Although the safety standards establish an essential basis for safety, the 
incorporation of more detailed requirements, in accordance with national practice, 
may also be necessary. Moreover, there will generally be special aspects that need to 
be assessed by experts on a case by case basis. 

The physical protection of fissile and radioactive materials and of nuclear 
power plants as a whole is mentioned where appropriate but is not treated in detail; 
obligations of States in this respect should be addressed on the basis of the relevant 
instruments and publications developed under the auspices of the M A .  Non- 
radiological aspects of industrial safety and environmental protection are also not 
explicitly considered; it is recognized that States should fulfil their international 
undertakings and obligations in relation to these. 
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The requirements and recommendations set forth in the IAEA safety standards 
might not be fully satisfied by some facilities built to earlier standards. Decisions on 
the way in which the safety standards are applied to such facilities will be taken by 
individual States. 

The attention of States is drawn to the fact that the safety standards of the 
IAEA, while not legally binding, are developed with the aim of ensuring that the 
peaceful uses of nuclear energy and of radioactive materials are undertaken in a 
manner that enables States to meet their obligations under generally accepted 
principles of international law and rules such as those relating to environmental 
protection. According to one such general principle, the temtory of a State must not 
be used in such a way as to cause damage in another State. States thus have an 
obligation of diligence and standard of care. 

Civil nuclear activities conducted within the jurisdiction of States are, as any 
other activities, subject to obligations to which States may subscribe under inter- 
national conventions, in addition to generally accepted principles of international law. 
States are expected to adopt within their national legal systems such legislation 
(including regulations) and other standards and measures as may be necessary to fulfil 
all of their international obligations effectively. 
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PREFACE 

Radioactive waste is produced in the generation of nuclear power and the use 
of radioactive materials in industry, research and medicine. The importance of the 
safe management of radioactive waste for the protection of human health and the 
environment has long been recognized, and considerable experience has been gained 
in this field. 

The IAEA's Radioactive Waste Safety Standards (RADWASS) programme is 
aimed at establishing a coherent and comprehensive set of principles, requirements 
and recommendations for the safe management of radioactive waste and formulating 
the guidelines necessary for their application. This is accomplished within the IAEA 
Safety Standards Series in an internally consistent set of documents that reflect an 
international consensus. The RADWASS publications will provide Member States 
with a comprehensive series of internationally agreed safety standards to assist in the 
derivation of, and to complement, national criteria, standards and practices. 

The present Safety Requirements publication sets out the basic safety 
requirements related to the disposal of radioactive wastes in near surface repositories. 
It includes requirements for the protection of human health, for the assessment 
procedures needed to ensure that safety is achieved, and technical requirements for 
waste acceptance and for siting, design, construction, operation and closure of the 
repository and the post-closure phase. The requirements are derived from the basic 
principles for radioactive waste management set out in the Safety Fundamentals 
publication on The Principles of Radioactive Waste Management (Safety Series 
No. 11 1-F). Guidance on the implementation of the requirements is provided in a 
number of associated Safety Guides. 

This Safety Requirements publication was developed through a series of 
consultants and Technical Committee meetings and reviewed by the Waste Safety 
Standards Advisory Committee (WASSAC), the Advisory Commission for Safety 
Standards (ACSS) and Member States. 

The IAEA wishes to express its appreciation to all those who assisted in 
drafting and review. 

ACKNOWLEDGEMENT 

The IAEA wishes to acknowledge the contributions of the following people to the 
preparation of this safety standard: K. Bragg, 2. Dlouhy, t? Escalier des Orres, J.M. Ferat, 
J. Greeves, C. Izabel, G. Jack, L Johnson, C.H. Kang, M. Knapp, I! Marque, S. Mobbs, 
I .  Porter and N. Rydell. 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA WS-R-1 1999

http://www.avadocuments.com/doc/iaea-ws-r-1-1999
http://www.avadocuments.com/doc/iaea-ws-r-1-1999


EDITORIAL NOTE 

An appendix, when included, is considered to form an integral pari of the standard and 
to have the same status as the main text. Annexes, footnotes and bibliographies, $included, are 
used to provide additional information or practical examples that might be helpful to the usex 

The safety standanis use the form ‘shall’ in making statements about requirements, 
responsibilities and obligations. Use of the form ‘should’ denotes recommendations of a 
desired option. 
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i. INTRODUCTION 

BACKGROUND 

1,l. Radioactive waste, as a source of ionizing radiation, represents a potential hazard 
to human health and must be carefully managed so as to reduce the associated risks to 
acceptable levels. The safety principles to be applied are set out in the RADWASS Safety 
Fundamentals publication “I3e Principles of Radioactive Waste Management” [ 13. 

1.2. The present Safety Requirements publication is concerned with the disposal of 
certain types of solid or solidified radioactive wastes by emplacement near the surface of 
the earth. The term ‘near surface disposal’ encompasses a wide range of options, 
including disposal in engineered structures on the ground, disposal in simple earthen 
trenches a few metres deep, disposal in engineered concrete vaults and disposal in rock 
caverns several tens of metres below the earth‘s surface. in contrast, the term ‘geological 
disposal’ is generally used to describe disposal at depths of hundreds of metres. 
‘Disposal’ is taken to mean the emplacement of waste in approved, specified facilities, 
without the intention of retrieving it. 

1.3. In general, wastes suitable for disposal in near surface repositories are those 
containing short lived radionuclides and low concentrations of long lived radionuclides 
[2]. For wastes of this type, disposal in near surface facilities has been practised in a 
number of countries for several decades. Experience has shown that this is a realistic and 
practical method for the safe isolation of such wastes and for achieving the protection of 
human health and the environment, subject to appropriate regulation. 

1.4. There are three phases associated with the lifetime of a near surface repository: 
pre-operational, operational and post-closure. The pre-operational phase includes the 
necessary siting and design studies and the period of construction of the repository. The 
operational phase includes the period of operations at the repository and the closure of 
the repository. The post-closure phase includes any activities following closure of the 
repository (for example, periods of active or passive controls). Activities related to each 
of these phases should be carried out consistent with the requirements of this Safety 
Requirements publication and with the guidance provided in the companion RADWASS 
Safety Guides [3,4]. 

OBJECTIVE 

1.5. The objective of this Safety Requirements publication is to set out the basic 
requirements that international experience has shown to be necessary for ensuring the 
safety of near surface radioactive waste repositones. 
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