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Abstract

REGULATORY CONTROL OF RADIOACTIVE SOURCES: AN INTERNATIONAL
PERSPECTIVE.

Within its Regular Programme and its Technical Co-operation Programme, the IAEA
undertakes a number of activities in support of national efforts aimed at strengthening national
infrastructures for the control of radiation sources. The framework of these activities is described.

1. RADIATION PROTECTION — A PREREQUISITE FOR THE SAFE USE OF
RADIATION SOURCES

It is sometimes questioned whether radiation protection and safety1 should receive
high priority support when funds have to be allocated for nuclear development purposes.
Radiation protection seems to suffer from a lack of relevance since benefits derived from
radiation protection work are not easily visible.

Every country evidently uses radiation to some extent — at least in the medical
sector— for social health or economic benefit. Four million patients undergo radiation
treatment each year. The potential for further growth of the various applications of ionizing
radiation, in the medical area but also in industry, agriculture, earth sciences and research, is
given. Still, a number of countries do not yet have any radiotherapy services at all, while a
severe shortage persists of drugs used to fight cancer.

Proper protection of workers and of the public from any harmful effects of ionizing
radiation has to be an invariable component of all applications of ionizing radiation. When an
adequate control of sources of ionizing radiation is lacking, the inevitable consequences are
injuries, sometimes death and property damage. Several serious accidents, some of which
have resulted in fatalities, have occurred in a number of Member States because of the
mishandling of radiation sources. Such accidents, in addition to the health effects they caused,
resulted in significant economic consequences. With proper control in place, accidents of this
nature could have been avoided.

Significantly, the role of radiation protection is not only to protect the population, the
environment and the economy of a country from any adverse effects which might be caused
by ionizing radiation, but also to provide safety re-assurance by rendering authoritative
advice and placing radiation in the right perspective. Unfortunately, this latter aspect has been
much neglected in the past.

1 The term 'safety' carries two distinct connotations, safety denoting a status ("a person is safe") and
safety denoting a quality ("a radiation source is safe"). The term 'protection' relates to action
("defence from harm").
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2. RADIATION SAFETY REQUIREMENTS

What are the elements required to ensure effective control of radiation sources?
Generally speaking, the availability of appropriate radiation protection standards and an
adequate domestic infrastructure.

The International Commission on Radiological Protection (ICRP), established in
1928, continues to provide recommendations on radiation protection principles which form
the scientific basis for radiation protection standards and safety practices.

Although the recommendations of the ICRP describe the principles of radiation
protection and thus provide a basis for establishing radiation protection policy, they are not
expressed in regulatory terms. Guidance on the application of the principles is provided by
other international bodies. As a joint undertaking, the FAO, IAEA, ILO, NEA/OECD, PAHO
and WHO drew up revised "International Basic Safety Standards for Protection against
Ionizing Radiation and for the Safety of Radiation Sources" (BSS). The BSS are intended to
provide guidance to national authorities in Member States for the establishment of up-to-date
domestic radiation protection regulations.

The existence of safety standards is not in itself a guarantee for good safety practices.
A proper national infrastructure is required in each country for the application of safety
standards in order to achieve and maintain the desired degree of radiation safety in the rapidly
expanding uses of ionizing radiation. In this context, 'national infrastructure' is understood to
essentially comprise three main elements:

a) a framework of national laws and regulations on radiation safety, setting forth legal,
technical and administrative requirements for regulating the use of ionizing radiation;

b) mechanisms for enabling/enforcing application of the regulations through respective
notification, registration, licensing and inspection of radiation sources by an
operational national authority;

c) certain supportive technical capabilities for the provision of various safety services
such as radiation monitoring services (personnel dosimetry for occupationally
exposed workers, environmental monitoring) and emergency response services.
The magnitude of any national infrastructure to exercise control over the practices

with ionizing radiation needs to be commensurate with the degree and volume of promotional
technological activities requiring safety efforts, ranging from electricity production by
nuclear power plants to traditional fields of applications of ionizing radiation in human
health, food and agriculture, industry, earth sciences, physical and chemical sciences, and
research.

What is the magnitude of an adequate radiation protection infrastructure to be fully
commensurate with the existing volume of nuclear applications in a country? A simple
formula cannot be given. Each country ultimately has to determine what the size of its
infrastructure needs to be since the protection of people, environment and economy from
radiation hazards ultimately is a national responsibility. Even a small country has to and
actually can make arrangements for a minimum infrastructure. This can be achieved without
relying upon an unnecessarily large administrative and technical staff.

3. PERCEIVED INFRASTRUCTURE NEEDS

There is growing concern that many countries do not yet have national radiation
protection capabilities consistent with their increasing use of radiation sources. There is
evidence that radiation safety control mechanisms are inadequate in some 40 countries. Many
countries simply lack the necessary infrastructure for implementing international
recommendations. In some countries, radiation protection facilities are inadequate; in others,
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multiple institutions claim responsibility; while in a few, national authorities have yet to be
established. Often, basic legislation and supporting regulations are outdated. To compound
the problem, trained and knowledgeable personnel are in short supply, with no long term
strategy in place to ameliorate the general situation. Low salaries, as a consequence of lack of
sufficient financial resources committed to radiation safety activities, are resulting in a
serious brain drain of trained people to better paid jobs in national industries or other
countries.

To a certain extent, upgrading of radiation safety control is hampered by internal
problems within countries, such as organizational fragmentation (governmental versus non-
governmental sector). Regulatory control is effective if the responsibility for radiation safety
rests with one sole national institution (e.g. the national Nuclear/Atomic Energy Commission
or one Ministry) or if the share of responsibility is clearly defined (e.g. medical/non medical
area) and if internal co-ordination and co-operation at the national level is effective (e.g.
among two institutions such as the national Atomic/Nuclear Energy Authority and the
Ministry of Health). By contrast, regulatory control is generally not very effective if a number
of national institutions claim the sole responsibility for radiation safety in the absence of a
strong co-ordinating domestic body.

It is quite natural that radiation protection issues extend into the work of various
national bodies such as the Ministry of Health, Ministry of Labour, Ministry of Energy and
Mines, Ministry of Environment, Ministry of Economy, Ministry of Planning, Ministry of
Transport, Ministry of Internal Affairs, Ministry of Foreign Affairs, Social Security and
Universities. However, in order for protective measures to become effective on a national
scale, interests and forces need to be harmonized and properly directed.

Special efforts are needed for strengthening radiation protection infrastructures in
those Member States so that they can cope and keep abreast of current technological
developments. Radiation protection and safety must be built into the economic development
process. How does the IAEA assist Member States in this process?

4. RADIATION SAFETY PROGRAMMES AND ACTIVITIES OF THE IAEA

The IAEA is undertaking enhanced efforts to improve the current situation and to
strengthen national radiation protection infrastructures as necessary through activities under
its regular programme and particularly, under its technical assistance programme.

Activities of the IAEA in the area of radiation protection are based on its statutory
obligations relating to the following functions:

• establishing standards,
• fostering the exchange of scientific information,
• encouraging and supporting research and development work,
• performing services,
• providing technical co-operation (TC) and assistance, and
• promoting training.

4.1. Establishing standards

One of the main functions of the IAEA is to establish, in collaboration with the
specialized Agencies concerned, standards of safety for the protection of health and
minimization of danger to life and to provide for the application of these standards. The
IAEA has issued a number of safety standards which are intended to provide guidance to
Member States in applying safety measures in their national practices. IAEA safety standards
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are issued under the authority of the IAEA's Board of Governors and are mandatory for the
IAEA's own operations and for IAEA assisted operations.

The IAEA continues to play an important role in setting safety standards, but it is
placing increased emphasis on promoting their use. The use of a consistent set of standards
worldwide is expected to promote a common level of understanding of radiation safety. The
knowledge that such standards have been developed and accepted on a worldwide basis will
contribute to increase the confidence of the public and heighten the likelihood of gaining
public acceptance of the nuclear options.

4.2. Fostering the exchange of scientific information

The IAEA organizes meetings to facilitate exchange of scientific information on
radiation protection. The proceedings of a number of international conferences, symposia and
seminars have been published.

In order to report regularly on the progress of IAEA safety programmes, as well as on
worldwide safety efforts, the IAEA, since 1984, publishes an Annual Nuclear Safety Review.
It is designed to provide Member States, news media and the interested public with a review
of the main trends and developments in the field. The latest version was made available in the
summer of 1997.

For several years, the IAEA has compiled and issued information on a number of
radiation accidents. The first report published in this series was the report on the Goiania
accident.

4.3. Encouraging and supporting research and development work

The IAEA is authorized to encourage and assist research on, and develop practical
application of atomic energy, including the uses of ionizing radiation, throughout the world.
Under its research contract programme, the IAEA provides support for research work on
radiation protection topics in the form of research contracts or research agreements.

The IAEA supports research work preferably in the form of so-called co-ordinated
research programmes (CRPs) in which research institutes from various Member States,
typically 10 to 15, participate with research contracts or agreements. Information on the
progress of research is regularly exchanged among the scientists participating in these
programmes and results are made available to all Member States in published form.
Generally, CRPs are active for a period of three to five years. Several CRPs relating to the
safety of radiation sources have benefited from IAEA support, such as in the area of safe
transport of radioactive material.

The potential advantage of international co-operation in radiation safety research
through shared technical and budgetary resources is obvious. Co-operation also opens the
door for small countries to participate in research which they cannot normally undertake.

4.4. Performing services

Adequate preparedness for dealing with radiological emergencies must be an integral
and important part of radiation safety efforts. For many years, the IAEA has been active in
promoting the establishment of international arrangements through which countries can
render mutual assistance in the event of a nuclear accident or radiological emergency. These
efforts culminated, in 1986, in the adoption of two legal instruments: the Convention on Early
Notification of a Nuclear Accident ('Early Notification Convention'), and the Convention on
Assistance in the Case of a Nuclear Accident or Radiological Emergency ('Emergency
Assistance Convention').

170



To make the international conventions operative in a contingency, the emergency
response capability has been built up in the IAEA. Towards this end, the IAEA established an
emergency response unit to meet the requirements of the conventions. In this connection,
essentially two types of capabilities are required:

• receiving and disseminating information provided or requested by Member States
during the acute stages of a nuclear accident or radiological emergency; and

• providing assistance in response to requests from Member States.
Extended arrangements were made to enable the IAEA to quickly channel requests

for, and offers of, assistance to a Member State in the event of a serious nuclear accident or
radiological emergency.

Another service for Member States to which particular attention is devoted is the
provision of safety information through the Internet. The new World Wide Web pages of the
Department of Nuclear Safety on the IAEA's TecAtom site provide a selection of scientific,
technical and organizational information on nuclear, radiation and radioactive waste safety.
These pages can be accessed by following the links from the IAEA TecAtom Home Page or
at http://www.iaea.org/ns.

4.5. Providing technical co-operation and assistance

The share of activities under the technical assistance programme for improving
radiation protection capabilities in developing Member States is significant. Within in-
country, regional and interregional TC projects, the IAEA provides assistance in the form of
experts, fellowships/scientific visits and equipment. In the last five years, some US $6 to 10
million have been spent annually on technical assistance in radiation protection, or over 11%
of the total funds available for TC projects (some US $50 million per year).

Most TC projects are in-country projects. However, emphasis on supplementary
radiation protection activities within regional projects is increasing. Generally, the IAEA's
programme on technical co-operation for nuclear safety is, to a great extent, responsive in
character and the IAEA's response tailored to the needs identified by developing countries. In
this regard, a sound technical co-operation programme must respond to priority needs of
Member States. This principle precludes pre-determination of the content of the technical co-
operation programme of the IAEA, but it does not preclude a dialogue for finding common
denominators between national and international priorities. An intensive appraisal process
and dialogue with Member States is essential and is pursued.

The IAEA's assistance alone is not sufficient: technical co-operation can only be
successful and most effective when the counterpart of a particular project is also strongly
involved. A commitment by National Governments is fundamental to the success of a project.

Technical co-operation is most fruitful and successful if the IAEA's assistance
capabilities and the recipient country's co-operation capabilities match. A TC project cannot
be managed by 'remote control' from the headquarters of the IAEA. Effective local project
management is a prerequisite for successful project implementation, which in turn is essential
for the desired beneficial impact of the project. Good project design is vital for success.

Although modes of co-operation primarily comprise single projects hosted in
individual institutions of a country, several regional and interregional projects in which more
than one country co-operate have been under way for a number of years: one project of this
kind in the region of Latin America, known by its acronym ARCAL, is well recognized.

The initial radiation protection project under the ARCAL plan of activities, set up in
1984/85 and implemented in two phases for a period of five years, originally entailed some
12 tasks annually. This was followed up by a smaller project focusing on regulatory issues.
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Currently, radiation protection activities within ARCAL concentrate on the safety of radiation
sources. The fundamental objective of such projects is to strengthen and harmonize national
radiation protection practices.

4.6. Promoting training

Adequate staffing is necessary to cope with the organization, implementation and
execution of radiation protection in connection with the establishment of an effective nuclear
development programme, ranging from the application of radiation and radioisotopes in
medicine, industry or agriculture to the development of nuclear power. Manpower
development is one of the most important needs of developing countries. Highly aware of this
need, the IAEA offers a variety of training opportunities.

5. CONCLUSIONS AND OUTLOOK

The IAEA efforts in the promotion of radiation safety need to be viewed as part of the
IAEA's role in promoting nuclear technology. Too much safety and over-regulation is equally
inappropriate as not enough safety and under-regulation. The IAEA will continue to
streamline assistance in such a way as to achieve a balance between too much protection and
too little, and help establish national radiation safety infrastructures which are commensurate
with the volume of promotional nuclear activities.

The IAEA has given great importance to stimulate co-operation among its Member
States in the field of radiation safety from the beginning of its operation 40 years ago. It has
always been a forum for the exchange of technical information in the international nuclear
community and beyond. It has served as a catalyst in the interaction among countries of
different technical and industrial backgrounds and is open for new initiatives.
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Annex

LIST OF SELECTED IAEA PUBLICATIONS RELEVANT TO THE CONTROL OF
RADIATION SOURCES (ISSUED IN 1990 OR THEREAFTER)

SAFETY SERIES

Operational Radiation Protection: a Guide to Optimization.
Safety Series No. 101 (1990).

Recommendations for the Safe Use and Regulation of Radiation Sources in Industry,
Medicine, Research and Teaching.
Safety Series No. 102 (1990).

Extension of the Principles of Radiation Protection to Sources of Potential Exposure.
Safety Series No. 104 (1990).

Radiation Safety of Gamma and Electron Irradiation Facilities.
Safety Series No. 107 (1992).

Intervention Criteria in a Nuclear or Radiation Emergency.
Safety Series No. 109 (1994).

The Principles of Radioactive Waste Management.
Safety Series No. 111-F (1995).

Classification of Radioactive Waste (RADWASS Programme).
Safety Series No. 111 -G-l .1 (1994).

Establishing a National System for Radioactive Waste Management (RADWASS
Programme).
Safety Series No. 111-S-l (1995).

Direct Methods for Measuring Radionuclides in the Human Body.
Safety Series No. 114 (1996).

International Basic Safety Standards for Protection against Ionizing Radiation and for the
Safety of Radiation Sources.
Safety Series No. 115 (1996).

Radiation Protection and the Safety of Radiation Sources.
Safety Series No. 120 (1996).

SAFETY STANDARDS

Regulations for the Safe Transport of Radioactive Material.
ST-1 1996 Edition (1997).
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TECDOC SERIES

Migration and Biological Transfer of Radionuclides From Shallow Land Burial (Final Report
ofaCRP, 1985-1989).
(IAEA-TECDOC-579), (1990).

Nature and Magnitude of the Problem of Spent Radiation Sources.
(IAEA-TECDOC-620): (1991).

Guidance on Radioactive Waste Management Legislation for Application to Users of
Radioactive Materials in Medicine, Research and Industry.
(IAEA-TECDOC-644), (1992).

A Model National Emergency Response Plan for Radiological Accidents.
(IAEA-TECDOC-718), (1993).

Rapid Monitoring of Large Groups of Internally Contaminated People Following a Radiation
Accident.
(IAEA-TECDOC-746), (1994).

Modelling the Deposition of Airborne Radionuclides into the Urban Environment. First
Report of the Vamp Urban Working Group.
(IAEA-TECDOC-760), (1994).

Handling, Treatment, Conditioning and Storage of Biological Radioactive Wastes.
(IAEA-TECDOC-775), (1994).

Radiation Doses in Diagnostic Radiology and Methods for Dose Reduction.
(IAEA-TECDOC-796), (1995).

Developments in the Transport of Radioactive Waste. Proceedings of a seminar held in
Vienna, 21-25 February 1994.
(IAEA-TECDOC-802), (1995).

Methods to Identify and Locate Spent Radiation Sources.
(IAEA-TECDOC-804), (1995).

Experience in the Application of Exemption Principles. Proceedings of a Specialists Meeting
in Vienna, 2-4 November 1993.
(IAEA-TECDOC-807), (1995).

Directory of Information Resources on Radioactive Waste Management, Decontamination
and Decommissioning, and Environmental Restoration. Data as of June.
(IAEA-TECDOC-841A), (1995).

Assessment and Treatment of External and Internal Radionuclide Contamination.
(IAEA-TECDOC-869), (1996).
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Methods for Estimating the Probability of Cancer from Occupational Radiation Exposure.
(IAEA-TECDOC-870), (1996).

Establishment and Use of National Registries for Actinide Elements in Humans.
(IAEA-TECDOC-879), (1996).

Method for the Development of Emergency Response Preparedness for Nuclear or
Radiological Accidents.
(IAEA-TECDOC-953), (1997).

Review of Events Occurring During the Transport of Radioactive Material for the Period
1984-1993. A Report on the IAEA's EVTRAM Database.
(IAEA-TECDOC-966), (1997).

OTHER PUBLICATIONS

The Radiological Accident in Goiania.
(STI/PUB/815),(1989).

The Radiological Accident in San Salvador.
(STI/PUB/847), (1990).

The Radiological Accident in Soreq.
(STI/PUB/925), (1993).

An Electron Accelerator Accident in Hanoi, Viet Nam.
(STI/PUB/1008), 1996.

The Radiological Accident at the Irradiation Facility in Nesvizh.
(STI/PUB/1010), (1996).

Lessons Learned from Accidents in Industrial Irradiation Facilities.
(STI/PUB/1015), 1996.

PROCEEDINGS

Recovery Operations in the Event of a Nuclear Accident or Radiological Emergency (Vienna,
6-10 Nov., 1989). (STI/PUB/826), (1990).

Radiation Protection Infrastructure (Munich, 7-11 May, 1990). (STI/PUB/840), (1990).

Radiation and Society: Comprehending Radiation Risk, Vols. 1-3 (IAEA Conference, Paris,
24-28 Oct., 1994). STI/PUB/959 (1994,1996,1997)

INFORMATION BOOKLETS

Manual On Gamma Radiography, PRSM-1 (Rev.l), (1996).

175



Manual on Shielded Enclosures, PRSM-2 (Rev.l), (1996).

Manual on Nuclear Gauges, PRSM-3 (Rev.l), (1996).

Manual on High Energy Teletherapy, PRSM-4 (Rev.l), (1996).

Manual on Brachytherapy, PRSM-5 (Rev.l), (1996).

Manual on Therapeutic uses of Iodine-131, PRSM-6 (Rev.l), (1996).

Manual On Gamma Self-contained Irradiators (Categories I and III), PRSM-7 (Rev.l),
(1996).

Manual on Panoramic Gamma Irradiators (Categories II and IV), PRSM-8 (Rev.l), (1996).

Workplace Monitoring for Radiation and Contamination, PRTM-1, (1995).

Personal Monitoring, PRTM-2, (1995).
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