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1. Introduction

In the mid-80's, the continuing study of risk to health from exposures incurred by survivors of the Hi-
roshima and Nagasaki atomic bomb explosions had found that the likelihood of radiation induced can-
cer for a given dose was significantly higher than had been previously estimated. Primarily for this
reason, the International Commission on Radiological Protection (ICRP) undertook a major revision of
its recommendations, leading to publication of ICRP601 in 1991. This, in turn, made it necessary for
the IAEA to revise the Basic Safety Standards. The new International Basic Safety Standards for Pro-
tection against Ionizing Radiation and for the Safety of Radiation Sources2, jointly sponsored by the
FAO, IAEA, ILO, OECD/NEA, PAHO and WHO, were published early in 1996. The new Standards
incorporate the current recommendations of the ICRP.

2. Health effects

For radiation protection purposes, the health effects of ionizing radiation are divided into two classes:
deterministic effects and stochastic effects. Deterministic effects can occur when relatively large doses
are received, causing large numbers of tissue cells to be damaged or killed. This may be expressed as
impairment of organ function or clinically manifest damage to tissue. There is a threshold of dose be-
low which deterministic effects are not observed, while above that threshold, the severity of the effect
increases with increasing dose. Radiation protection against deterministic effects can be ensured by
keeping doses below the threshold levels.

Stochastic effects may be caused at all levels of exposure to ionizing radiation, including low doses.
The harmful effect most commonly of concern is radiation-induced cancer, which typically does not
become manifest until several years after the initiating exposure. An effect may or may not be ex-
pressed in an exposed individual: the likelihood of occurrence increases with increasing dose. For low
doses, it is unlikely that any effect will be observed in a particular person, but in a large population of
exposed people a small fraction of them may suffer an effect and it is not possible to know beforehand
which of them it could be. The ICRP presumes that there is no threshold for stochastic effects and that,
for incremental doses, the increase in the probability of occurrence is proportional to the additional
dose received.

3. Revision of the Basic Safety Standards

The first IAEA radiation protection and safety measures approved by the Board of Governors in 1960
included the statement that: The Agency's basic safety standards ... will be based, to the extent possi-
ble, on the recommendations of the International Commission Radiological Protection (ICRP)'. This
principle has continued to apply through successive revisions of the BSS. With adoption by the ICRP
of new recommendations in 1990, the Agency began a process of review and revision of its Basic
Safety Standards.

An important step towards international harmonization of radiation safety was taken in 1990 with the
formation of the Inter-Agency Committee on Radiation Safety and a joint secretariat coordinated by the
IAEA. Over a period of three years a number of consultants meetings, experts meetings, technical
committee meetings and working group meetings were arranged, together with four meetings of the
joint secretariat and three of the IACRS. Member States were consulted on an advanced draft of the re-
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vised BSS, and a Technical Committee of 127 participants from 52 countries and 11 organizations en-
dorsed the Standards in December 1993. An interim edition was issued in 1994 in English, which pro-
vided a period for continued technical editing and late comment and for formal endorsement by the
other organizations. The BSS was finally published as Safety Series 115 in February 1996, jointly
sponsored by FAO, IAEA, ILO, OECD/NEA, PAHO and WHO. It is issued in Arabic, Chinese, Eng-
lish, French, Russian and Spanish.

The revised BSS is closely consistent with the recommendations contained in ICRP60. It makes use of
the same technical terms, and concepts but it is written in a regulatory style which ICRP60 is not. In
some respects it goes further than ICRP60, in providing detailed guidance and numerical values for
relevant quantities.

The Principal Requirements of the BSS are divided into requirements for practices, requirements for
interventions, and general requirements that may be applicable to both practices and interventions.
These are expressed quite succinctly in only a few paragraphs. The major part of the text of the BSS is
concerned with detailed requirements in several specific areas. These are dealt with in Appendices and
supplemented by Schedules containing numerical data applicable to the detailed requirements.

3.1. Genera! requirements

The Principal Requirements section of the BSS describes its scope and purpose, making clear that the
technical terms used are to be interpreted as defined in the Glossary, defining exposures which may be
excluded from the Standards as those which are essentially unamenable to control, such as exposures
from cosmic rays and those that are exempted on the grounds of low doses. It identifies a number of
parties having responsibilities under the Standards and the basic requirements that apply to them.

Three types of responsible party are distinguished.
• The Regulatory Authority and, for interventions, the intervening organizations are responsible for

enforcement of the Standards. It is not stated, but implied that they draw their authority from an ap-
propriate legal instrument which defines their powers.

• The principal parties are the registrants or licensees and employers. They have the main responsibil-
ity for application of the Standards, as specified by the Regulatory Authority. The general responsi-
bilities of the principal parties are to establish and implement a protection and safety programme
which should be commensurate with the nature and extent of the risks involved.

• Several other parties may be identified as having subsidiary responsibilities. They include suppliers,
workers, radiation protection officers, medical practitioners, health professionals, and qualified ex-
perts. Workers, for example, have a responsibility not only to themselves but for the health and
safety of their fellow workers.

Most of the General Requirements of the BSS apply to the principal parties. The responsibilities of
other parties are specified in the detailed requirements of the Standards.

The principal parties are required to allow properly authorized representatives of the Regulatory
Authority to inspect their premises and activities and their protection and safety records. Inspections
provide one of the primary tools for the Regulatory Authority to satisfy itself that the Standards are
being adhered to, and they provide an incentive for the principal parties.

The principal parties have a duty to investigate any breaches of the Standards which occur within their
area of responsibility and to take appropriate corrective action and inform the Regulatory Authority of
the circumstances. Failure to take corrective action in a reasonable time provides grounds for the
Regulatory Authority to suspend the licence or registration under which the principal party operates.

4. Requirements for practices

All human activities that cause or may cause an increase in exposure to radiation are dealt with as
practices. This includes major industrial applications like nuclear power, medical applications, and all
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uses of radioactive sources and of equipment that emits ionizing radiation. Sources can be either dis-
crete objects or unsealed radioactive materials, including large installations, such as mines and mills.

The BSS specifies which exposures due to natural sources may be excluded from the requirements for
practices and dealt with within the context of intervention. This comprises essentially all natural
sources except for discharge and disposal of radioactive waste causing public exposure and radon
causing occupational exposure in some circumstances.

The basic obligations are that no practice may be undertaken unless the relevant requirements of the
Standards are met. The principal parties have an obligation to ensure that operations under their con-
trol comply with the Standards, and the Regulatory Authority has the responsibility to enforce that
compliance.

The principal parties have an obligation to seek authorization of their operations. The first step is noti-
fication. A legal person intending to carry out any action that would be regarded as a practice is re-
quired to notify the Regulatory Authority of that intent. For some applications, where exposures and
risks are very small, notification may be sufficient and the Regulatory Authority will permit the appli-
cation without any further requirement. For many applications, however, an authorization is required,
which can take one of two forms: registration or licensing.

Registration is a simpler form of authorization than licensing. It is suitable for practices where safety
can be ensured by the design of facilities and equipment, where operating procedures are easy to follow
and staff training requirements are minimal, and where operations and procedures are fairly standard.
An applicant is required to specify the source and facilities to be used and their location, identify the
person responsible for source safety and agree to follow all operating requirements, including mainte-
nance and disposal. Approval by the Regulatory Authority can then be straightforward: a registration
is issued if the paperwork supplied is sufficient to show that registration is appropriate, and the appli-
cation and its details are recorded by the Regulatory Authority. The use of baggage security systems,
of approved design, might be dealt with through registration, for example.

Licensing is required for applications which cannot be dealt with through notification or registration. It
applies to higher risk and more complex undertakings, and those where an accident, if it did occur,
could have significant consequences. The applicant must submit details of the proposed operation and
of the radiation protection and source safety measures to be adopted, including an assessment of the
nature, magnitude and likelihood of exposures to be expected. The Regulatory Authority can then
evaluate the application and, if appropriate, issue a licence, together with any necessary conditions of
the licence. Licences need to be revalidated periodically, typically once a year. A licence would be re-
quired to carry out industrial radiography, for example, or to operate an irradiation facility.

There are two other administrative matters that require a decision of the Regulatory Authority: exemp-
tion and clearance. Exemption is used to avoid unnecessary regulation of trivial matters. Practices
which lead to very small exposures to radiation and which are inherently safe may be exempted from
regulatory control by the Regulatory Authority. The retail sale of consumer products containing small
quantities of radioactive materials, such as smoke detectors, are likely to be dealt with through exemp-
tion. The Regulatory Authority should be aware of such practices, initially through notification, and
can determine whether exemption is appropriate. Clearance refers to sources and materials which have
been within a regulatory system, but which have been treated or have reached a condition such that
regulatory controls can be lifted. There is a close connection between clearance and exemption, par-
ticularly in regard to levels of activity or activity concentration below which exemptions or clearances
can be granted.

4.1. Radiation protection requirements

The radiation protection requirements of the BSS include justification of practices, optimization of
protection and limitation of exposure. In general, it is the principal parties - the registrants and licen-
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sees - who have the obligation to demonstrate that these requirements have been met, but the Regula-
tory Authority will need to make judgements on compliance with the requirements.

There is a de facto international consensus on the justification of many human activities which involve
exposure to radiation. Medical exposures clearly fall into this category, although particular procedures,
especially novel techniques, may require an evaluation from the perspective of justification. There are
several practices which are generally felt to be unjustified: for example, deliberate addition of radioac-
tive materials to food, beverages, cosmetics and children's toys.

Optimization of protection requires all relevant factors to be taken into account in identifying the most
acceptable form that radiation control within a justified practice should take. Dose constraints should
be used where applicable, especially in the case of exposures of members of the public from more than
one source. In medical exposure, guidance levels for particular procedures should be established
through consultation with relevant professional bodies based on what is achievable with current good
practice.

All exposure must be restricted to conform with the relevant dose limits for workers or for members of
the public, except for medical exposure, for which dose limits do not apply. The ICRP reached the
view that, for occupational exposure, the total effective dose received in a working lifetime should not
exceed about 1 sievert, received moderately uniformly year by year. For a full working life of about 50
years, this restriction implies an occupational effective dose limit of 20mSv per year. Recognizing that
the imposition of a rigid limit of 20mSv in every year might, at least initially, unnecessarily inhibit
some justified practices in which occupational exposure occurs, the ICRP recommended and the BSS
incorporates a degree of flexibility afforded by averaging doses over time. The occupational effective
dose limit is thus expressed as 100 mSv averaged over 5 years. The limit for members of the public is
expressed as lmSv per year although up to 5 mSv is permitted in a single year provided the average
over 5 years does not exceed 5 mSv.

4.2. Management and technical requirements

The BSS requires registrants and licensees to foster and maintain a safety culture, and to establish a
quality assurance programme for radiation safety. By safety culture is meant a continuing awareness of
safety and avoidance of complacency. It includes clear allocation of responsibilities, proper training,
prompt reporting of problems and the maintenance of protection and safety as being of the highest pri-
ority. Quality assurance includes procedures for reviewing and assessing the overall effectiveness of
protection and safety measures.

Registrants and licensees are also required to reduce as far as practicable, through management, the
potential for human error. This implies appropriate training and qualification of personnel and the use
of appropriate equipment and systems.

The principal parties are required to ensure that technical requirements related to equipment perform-
ance and engineering practice are met. All sources should be kept secure, so that control of sources is
not lost. A multilayer system (defense in depth) for protection and safety should be implemented, such
that failure at one level is compensated for or corrected by the next. Equipment and facilities should be
designed, constructed and operated according to good engineering practice, taking account of relevant
standards and codes of practice.

The principal parties are responsible for having safety assessments made at appropriate stages during
development of a practice and at periodic intervals during operation, and for keeping records relevant
to compliance with the Standards. The Regulatory Authority should satisfy itself that the requirements
of the BSS have been adequately met.
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5. Requirements for intervention

Human activities designed to reduce doses from existing exposure situations are called interventions.
There are two types: those dealing with emergency situations and those concerned with remedial action
in circumstances of chronic exposure.

In cases of emergency, it is presumed that the State will have determined in advance the allocation of
responsibilities, involving national or local intervening organizations, such as national emergency
services, and the Regulatory Authority. The requirements in an emergency are very different from
those that apply in the case of chronic exposure. There may be a need for swift corrective action, for
example, for which it may be necessary to use different criteria for restricting dose from those which
apply to practices. In the case of chronic exposure, such as exposure to natural sources, including ra-
don, and radioactive residues from the past, the criteria for remediation may be viewed from a longer
term perspective than is the case in emergencies, and the ordinary requirements for practices should
apply to workers involved in the remediation work.

There is a requirement on the responsible intervening organizations or Regulatory Authority to ensure
that interventions are justified - that is, they should do more good than harm - and that the form, scale
and duration of the intervention should be optimized to produce the maximum net benefit, taking into
account social and economic circumstances. These requirements are counterparts to the requirements
for justification of practices and optimization of protection for practices.

For occupational exposures during intervention action, the Regulatory Authority should determine
which of the intervening organizations and principal parties has responsibility for the detailed require-
ments set out in the Standards. For public exposure in intervention situations, responsibilities may be
assigned by government to the relevant intervening organization or the Regulatory Authority or, in
certain respects if a registered or licensed source or practice is involved, the registrant or licensee.

' Registrants and licensees responsible for sources or practices for which prompt action may be required
in the event of an accident are required to prepare emergency plans that identify responsibilities for
emergency actions and to provide for the implementation of such plans should emergency action be-
come necessary. The relevant intervening organizations are responsible for preparing generic plans for
dealing with possible emergencies and for coordinating the actions of the various responsible parties.

For chronic exposure situations, the relevant intervening organization or Regulatory Authority is re-
sponsible for ensuring that generic remedial action plans are prepared. For example, in the case of ra-
don in homes, it is necessary for national authorities to give guidance on action levels and on the types
of remedial action that may be undertaken. When remedial action is undertaken, the legal person re-
sponsible for carrying it out must ensure that it is in accordance with any relevant action plan.

When an intervention situation arises within a practice - for example, radon levels in a workplace
which exceed the action level - the registrant or licensee is responsible for notifying the Regulatory
Authority, and any relevant intervening organizations, of the circumstances and of the measures taken
to protect workers and members of the public.

5.1. Radiation protection requirements

The radiation protection requirements of the Standards for interventions specify the need to justify in-
tervening actions and to ensure that they are optimized. These judgements should take account of the
circumstances -whether it is an emergency or a chronic exposure situation, the scale of the problem and
the levels of exposure involved, the individual and collective exposures that could be averted through
intervention, and the national and local conditions, including non-radiological considerations.

During the response to emergency situations, the intervention undertaken initially in accordance with
pre-prepared generic action plans should be reviewed as the circumstances of the emergency become
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clearer, and justification for continuing intervention and optimization of intervention should be recon-
sidered, as appropriate.

6. Regulatory infrastructures

Implicit in the BSS is an assumption that national governments have put in place an appropriate regu-
latory infrastructure capable of implementing the Standards. The minimum requirements are legislation
to create a Regulatory Authority and to define its duties and powers, resources to allow the Regulatory
Authority to carry out its responsibilities, and regulations which specify the detailed requirements of
the Standards and how they are to be implemented. These requirements will be enacted differently un-
der the different legal and constitutional environments in different countries, but the purpose is the
same: to provide the Standards, or nationally developed standards which are equivalent, with the
weight of law.

While the Regulatory Authority should have powers to enforce the legislation and regulations, the
regulatory infrastructure should also make provision for addressing wider societal needs: for example,
for disposing of radioactive wastes, for control of sources for which no principal party has responsibil-
ity, such as natural sources and residues from past practices, and for ensuring that matters of judgement
in relation to justification and optimization reflect broad societal interests.

The BSS are non-binding: they have only the force which is derived from the statutory provisions of
the sponsoring organizations. They are intended as a practical guide to what is needed within national
frameworks for regulatory control of exposure to radiation. Nonetheless many countries that recieve
Technical Co-operation assistance from the IAEA are adopting them in an appropriate form as de-
scribed in another paper at this Conference.

7. Conclusion

Through its development, involving a very large number of contributors, endorsement by a technical
committee meeting of over 100 participants from more than fifty countries, and cosponsorship by six
international organizations, the new Basic Safety Standards represents a unique international consensus
for radiation protection standards. It is likely that many countries will make use of the BSS in devel-
oping national regulations for the control of exposure to ionizing radiation. A major programme of
work has been undertaken by the IAEA to revise and rationalize the many documents it publishes
dealing with radiation safety and which support the BSS. Those with a regulatory purpose will be
published in a new series to be called the Safety Standards Series, other material relevant to radiation
safety will be published in a new Safety Reports Series. It is planned to complete most of this work by
the year 2000, by which time a unified and coherent suite of publications should be available which is
consistent with the current recommendations of the ICRP.
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