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Abstract

Exclusion from the regulatory system of sources of radiation unamenable to control, exemption from the
regulatory system of sources the radiological impact of which is negligible, and clearance of sources which can on
similar grounds be released from the regulatory system, are all very important concepts in radiological practice.
However, ICRP has hitherto regarded these concepts as primarily to do with regulatory practice. As a
consequence, the 'philosophical' advice of ICRP on these issues is really fairly limited. After explicitly mentioning
exemption in Publication 13 (1970), and mentioning in passing a 'negligible' activity concentration for tritium in
Publication 25 (1977), ICRP provided its first genuine guidance in Publication 46 (1985) on disposal of solid
radioactive waste. There, individual doses below 0.01 mSv and collective doses below 1 man Sv were regarded as
clearly suitable for exemption. For collective dose, the main argument was that the cost of assessing such small
collective doses would outweigh any reduction in health detriment costs. The current 1990 recommendations of
ICRP, Publication 60, point out that it is difficult to define a 'trivial' dose, largely because exemption is source-
related but triviality of a dose is individual-related. In Publication 60, ICRP also discusses the popular notion that
widespread but very small doses can be excluded from the calculation of collective dose. Such procedures tend to
ignore large collective doses in connection with radioactive waste. Exemption criteria based on such procedures
are often, but by no means always, similar to those obtained when small doses are taken into account. ICRP does
not recommend such exclusion of small but widespread doses.

1. INTRODUCTION

AH materials are radioactive, in the sense that they contain some amount of
radionuclides. In natural materials, activity concentrations are usually low and can normally
be disregarded from a radiological protection point of view. In some cases, even if we wanted
to reduce exposures, it would be difficult or impossible to do so (e.g. 40K in the body cannot
be removed). Some practices involving radiation are also of such a nature that notification,
licensing and other regulatory instruments appear to be superfluous. Finally, even within
practices involving considerable sources and/or exposures, there will be waste and other
materials leaving the practice, sometimes in considerable quantities, of such a low activity or
activity concentration that is appears relevant to release it from regulatory control. Without a
regulatory mechanism of this sort, waste disposal becomes very costly and may also withdraw
valuable raw materials from further use (Fig. 1, below).
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Today, we all use the terminology according to which sources which are unamenable to
control are excluded, sources and practices with 'trivial' individual and collective risk and
potential hazard are exempted, and sources which are found to be 'trivial' enough that they
could be released from further regulatory requirements are subject to clearance.

It is not a pure coincidence that these terms are primarily defined by IAEA [1] rather
than by ICRP. Primarily, ICRP concerns itself with questions of basic radiological protection
philosophy. Although obviously of the highest practical importance, the predominant thinking
within ICRP has hitherto been that these issues are mostly to do with regulatory practice rather
than basic philosophy. In line with that conception, the guidance of ICRP as regards exclusion
and exemption is relatively limited. ICRP provides no specific guidance on clearance. This is
not meant as any criticism of that concept; on the contrary, ICRP understands that there are
practical advantages to a distinction between exemption and clearance in regulatory work.

2. EARLY DEVELOPMENTS

ICRP made its first formal reference to exemption in Publication 13, 1970 [2]. This
Publication deals with radiological protection of pupils at school, and has a chapter on
unsealed radioactive materials. According to Section 34, Unless the unsealed radioactive
materials are in such a form or of such low aggregate activity that they are exempted
[emphasis added here] by local regulations, a suitable lockable store should be provided.
(The text then goes on to describe properties of a good storage room).

It is interesting that the Commission obviously expected that regulations concerning
exemption would exist. While advice on procedures and methods was fairly detailed and, one
hopes, genuinely helpful, the local body issuing regulations was also entrusted with some
further decisions. For instance, in Section 36, The governing body should appoint a custodian
of unsealed radioactive materials ...he should be responsible for the disposal of radioactive
waste in accordance with local regulations. And in Section 37, The total activity of unsealed
radioactive material in stock should be no greater than that specified by local regulations.

3. EXEMPTION IMPLIED IN EARLY WASTE RECOMMENDATIONS

Questions about exemption and clearance are of course intimately connected to
questions about waste. In 1977, ICRP issued Publication 25 [3] with recommendations on
handling, storage, use and disposal of unsealed radionuclides in hospitals etc. Again, local
regulators are invoked - and Section 207 places a burden on the regulator which in hindsight
seems awesome: The authority having adminstrative control of an establishment shall be
responsible for arrangements for the safe disposal of any radioactive waste that may arise.

According to Section 208, either most of the radioactive material in the waste is stored
until it has decayed to levels which permit it to be dealt with by disposal (and which are these
levels, one might wonder). Or, the activities are disposed of into the environment in such a
way that natural processes transfer it back to man only in such amounts that, in combination
with other sources of radiation, the resulting radiation doses are consistent with the
recommendations of the Commission. Although the wording is a little ambiguous, in that a
casual reader might overlook the need for optimisation rather than just complying with dose
limits, this text stresses an important point: it is the sum of doses from all such sources to an
individual that must be compared to any relevant dose limits.

Later in the same Publication, we also find the first cautious steps towards a
quantification, in Section 218: Although solvents from scintillation counting may contain NC
and H, they do not form any radiation protection problem. Usually the concentration of
activity does not exceed 2/jCi [74 kBq] kg' . Even if the tritium concentration amounted to I
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md [37 MBq] kg'1 the radiation hazards would be negligible. Of course, the current IAEA
BSS [1] lists an exempt activity concentration of 1 000 MBq kg"1, i.e. about 27 times more
than 1 mCi kg"1.

4. THE 1977 RECOMMENDATIONS OF ICRP, AND MORE

Publication 26 [4] did not add much technical detail to the issue discussed here. Section
221 only states that Except for trivial [emphasis added here] amounts of activity, all releases
of radioactive substances to the environment (including the disposal of solid wastes) should
be subject to authorisations issued by the competent national authority.

However, a concept which was to become important in later deliberations was aired
here, in Section 222: To make models [of individual and collective doses due to releases of
radioactive material into the environment] detailed and realistic requires extremely complex
studies involving a considerable effort, and it is reasonable in practice to adjust the
magnitude of this effort to the importance of the particular problem.

Likewise, in Section 224, When it appears that the exposures will be significant,
[emphasis added here] /"/ will usually be necessary to assess them with greater accuracy and
to carry out more detailed studies directed principally at reducing the uncertainties indicated
by the preliminary study.

Here, Publication 26 also referred to ongoing work with what was to become Publication
29, 1979 [5] on assessment of doses from releases of radionuclides into the environment.
However, although providing very detailed guidance on methods of analysis and computation,
that Publication still gave no quantitative guidance for exemption or other regulatory decisions.
For example, Section 15 establishes that In the great majority of majority of situations in
which radioactive material is to be deliberately released to the environment, ... preliminary
assessments will show that the predicted doses resulting from the proposed releases are
extremely small [emphasis added here] compared with the dose limits recommended by ICRP.

It may be added as a note in passing that Publication 42 [6], an otherwise very
comprehensive compilation of concepts and quantities in use by ICRP, mentions neither
exclusion nor exemption (the term clearance had not even been invented at the time).

5. IMPLIED EXEMPTION IN GUIDANCE TO THE MEDICAL PROFESSION

Publications 52 [7] and 57 [8] on protection of the patient in nuclear medicine, and
protection of the worker in medicine and dentistry, respectively, imply the existence of
exemption rules, very much along the lines already discussed above. In spite of being
relatively recent, these publications do not provide any quantitative guidance.

6. SOLID WASTE RECOMMENDATIONS 1985. THE FIRST IN-DEPTH TREATMENT

Publication 46 [9] on disposal of solid radioactive waste breaks with the earlier trend
and succinctly sets out dose criteria for exemption. On the grounds that members of the
public are unlikely to take account of personal annual death probabilities below 10"6, it claims
that an annual dose in the order of 0.1 mSv would likely be regarded as negligible. But since
several different sources might expose the same individual, the annual individual dose
exemption criterion should be 0.01 mSv (based on the, not uncontestable, notion that no one
is likely to be exposed from all sources to more than ten times the contribution from the
exempted source giving the highest individual dose).
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Furthermore, as stated in Section 85, The cost of the steps needed to evaluate the
collective dose in detail, or to consider the implementation of additional radiation protection
measures, could, in itself, outweigh any potential reduction in health detriment costs at a
collective dose of the order of I manSv. This statement is clearly in line with the thinking
behind Publication 26 as discussed above.

The quantitative guidance is very much in line with the guidance given by IAEA [1], and
in fact a number of persons were simultaneously involved in discussions within both organi-
sations during the 1980s. Therefore, a fair amount of cross-fertilisation must have taken place.

7. THE CURRENT RECOMMENDATIONS OF ICRP

Publication 60 [10], the 1990 recommendations of ICRP, reiterate the points made in
Publication 46, but also adds several further aspects. For instance, it implies (Section 287)
that potential exposure from accidents must be taken into account in exemption procedures.
This is of course eloquently elaborated in the IAEA BSS [1].

Furthermore, it makes it clear that it is very difficult to reach agreement as to what is a
'trivial' dose, it points to the considerable difficulty in defining a source (a single smoke
detector? smoke detectors in general?), and it stresses that exemption is source-related, but
triviality of dose is a judgment that rests with the individual.

Finally, Publication 60 warns against disregarding collective dose when individual doses
are very small. Even if the end result of an analysis is often similar, whether very small doses
are taken into account or not, this is not always the case. Particularly in the case of waste,
large collective doses, often in other countries, could be overlooked by such procedures.
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