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FOREWORD

It has long been recognized that radiation sources, including equipment and 
installations, which emit ionizing radiations, are potentially harmful to health and 
their use should therefore be regulated. The recommended regulatory approach is 
based on a system of notification, registration and licensing, as exemplified by the 
IAEA/NEA(OECD)/ILO/WHO Basic Safety Standards for Radiation Protection. 
Some types of radiation source, however, do not need to be subject to regulatory 
control, either because they are not amenable to control (e.g. cosmic rays) and are 
therefore excluded from the regulatory process, or because they present such a low 
hazard that it would be a needless waste of time and effort to exercise control by a 
regulatory process and they can therefore be exempted from it. National regulatory 
authorities have, in general, followed this approach of applying regulatory control 
only where it is needed. However, there is no internationally unified policy for 
excluding or exempting sources from regulatory control.

The need for a consistent international approach to exclusion and to exemption 
has become increasingly evident, especially for sources which may be transported 
from one country to another, for example consumer products containing very small 
amounts of radioactive material.

The concepts of exclusion and exemption have been pursued in recent years 
through IAEA working groups under the general heading of ‘de minimis’, mainly 
in relation to radioactive waste disposal in marine and terrestrial environments. In 
1984, a new programme was started with the specific objective of developing 
guidance on the principles for exemption of radiation sources and practices from 
regulatory control and on the application of the principles to practical problems. In 
1985 two meetings were sponsored by the IAEA in co-operation with the Nuclear 
Energy Agency of the OECD (NEA) and WHO on the subject of exemption 
principles. The text produced by the second of these groups was widely circulated 
and comments were received, inter alia, from the NEA Committee on Radiation 
Protection and Public Health, the European Communities’ Article 31 Group, and 
also from national organizations and individual experts. The text was published as 
IAEA-TECDOC-401 “ Exemption of Radiation Sources and Practices from 
Regulatory Control”  (1987) and included a section containing the main comments 
on the principles. It also contained a first application of the principles to low level 
radioactive waste disposal in the terrestrial environment.

It was, however, evident that further discussions would be necessary if a firm 
international consensus on exemption principles was to be achieved. Accordingly, 
an Advisory Group meeting was convened in Vienna in March 1988 sponsored 
jointly by the IAEA and NEA. This Safety Guide is the result of that meeting and 
represents a first international concensus on the subject of exemption principles.

This document is issued as an IAEA Safety Guide since it recommends a 
procedure which might be followed in implementing the Basic Safety Standards for
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Radiation Protection. Ultimately it is intended that the guidance will serve as a basis 
for the revision of the sections dealing with exemption in the Basic Safety Standards.

It is expected that the guidance will be valuable for national authorities 
concerned with establishing explicit rules and guidance for exempting radiation 
sources and practices from regulatory control, it being recognized that they may need 
to consider factors other than those discussed here in establishing their exemption 
rules.
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1. INTRODUCTION

The IA EA /ILO /N EA (O EC D )/W H O  Basic Safety Standards for Radiation 
Protection [1], published as IAEA Safety Series No. 9, provide guidance on regula
tions for radiation protection, based on the recom m endations o f  the International 
Com mission on Radiological Protection (ICRP) [2]. These include a system o f dose 
lim itation which contains three basic principles, nam ely, justification o f a practice, 
optim ization o f  protection and lim itation o f  individual risk.

The basis o f  regulatory con tro l1 in the Basic Safety Standards is a system of 
notification, registration and licensing, which makes it possible for the com petent 
authority to im pose appropriate requirem ents for protection. Varying degrees of 
regulatory control are described in the Basic Safety Standards. The highest o f these 
is the full system o f licensing o f operations involving radiation. Below that is a 
system o f general authorization, in which the precise details o f the operations, 
including the locations o f radiation sources and radioactive m aterial and the number 
o f users, may be lost, but in which the com petent authority still has a general 
appreciation o f the national situation. It may achieve this through notification and, 
possibly, registration, such that the general features o f  the operations, the total 
num ber o f sources or am ount o f radioactive m aterial in the country, and the designs 
o f all devices approved for distribution are known. It may even require that controls 
rem ain on some aspects o f  source use, e.g . that disposal must be in an approved 
disposal facility. In some cases, even this level o f  control is not required, and there 
are then reasons for exem ption from  all the controls recom m ended in the Basic 
Safety Standards.

The purpose o f this Safety Guide is to recom m end a policy on exem ptions from  
the Basic Safety Standards system o f notification, registration and licensing.

In reaching decisions on the basis o f radiological protection considerations 
about the exem ption o f sources or practices involving radiation exposure, the 
com petent authority should be assured that the risk and detrim ent2 connected with 
the sources or practices will be so small as not to w arrant the application o f the 
system o f notification, registration and licensing. H owever, the form ulation o f 
exemptions from  regulatory control should not allow the circum vention o f controls 
that would otherw ise be applicable, by such means as deliberate dilution o f m aterial 
o r fractionation o f a practice.

1 The term  ‘con tro l’ is used in this docum ent to m ean ‘restra in t’ rather than ‘checking 
o r verify ing’.

2 The term s ‘risk ’ and ‘detrim ent’ are used as defined in the IA EA  Radiation P ro tec
tion G lossary [3]. R isk is the probability  that a given individual will incur any given 
deleterious stochastic effect as a  result o f  radiation exposure. D etrim ent is the m athem atical 
expectation o f  harm  (dam age to health and o ther effects) incurred from  the exposure o f  
individuals o r groups o f persons in a hum an population to a radiation source, taking into 
account not only the probabilities but also the severity o f  each type o f deleterious effect.

1
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The authority will also need to take account o f the probability and severity o f 
possible consequences o f  accidents or misuse. Such consideration may contra
indicate the exemption o f a practice, even if  it gives rise to very small doses under 
norm al conditions.

It is recognized that com petent authorities may have reasons different from 
those concerned with radiation protection for either exempting or not exempting 
particular sources or practices from  regulatory control. M oreover, bearing in mind 
the principle o f  justification o f  a practice [1], they may want to prohibit uses o f  radia
tion sources or radioactive m aterials even if  the associated doses are trivial, e.g . for 
frivolous uses, or in cases where solutions not requiring the use o f  a radiation source 
or radioactive m aterial are equally effective.

It is the responsibility o f com petent national authorities to form ulate explicit 
rules for the application o f exemption policies in their own countries.

2. BASIC CONCEPTS

2.1 . TH E SYSTEM  OF DOSE LIM ITA TIO N

2.1.1. General

The system o f dose lim itation is applied in the Basic Safety Standards to the 
regulation o f practices which involve exposure to ionizing radiation and are subject 
to control by a com petent authority. Therefore, the exemption o f  a practice or source 
from  regulatory control must be seen in the context o f  this system and the application 
o f its basic principles m ust be considered when granting an exemption.

The system o f  dose lim itation com prises three basic elements:

— justification o f  a practice;
— optim ization o f radiation protection; and
— lim itation o f  individual risk.

Decisions on the justification o f  a practice usually derive from  considerations which 
are much broader that those based on radiation protection alone. Therefore, these 
decisions may well be m ade outside the context o f  regulatory control (or exemption 
from  such control, as in the case o f  the present Guide). F or these reasons, the 
guidance here is focused on practices which are defined as justified, and the principle 
o f justification is not considered any further in the context o f exem ption criteria.

2
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2.1.2. Optimization of protection

Once a practice has been justified, it is necessary to design, plan and 
subsequently use the sources o f exposure involved in the practice in such a way as 
to ensure that ‘exposures are as low as reasonably achievable, economic and social 
factors being taken into account’. This means that, although the doses to the most 
exposed individuals, as a result o f introducing a source o f  exposure, are below the 
relevant dose lim its, it is still necessary to ‘optim ize’ protection, i.e. to reduce doses 
to as low as reasonably achievable.

A concept used in the optim ization o f  protection is health detrim ent. Detrim ent 
is defined in footnote 2 on p. 1. In the consideration o f exempt practices, the 
detrim ent will be lim ited to stochastic effects (cancer deaths and serious genetic 
effects) [1]. The health detrim ent is assumed, for the purpose o f radiation protection, 
to be proportional to the collective dose equivalent com mitm ent [1], This quantity 
is referred to below as the collective dose com mitm ent. The unit o f collective dose 
com mitm ent is the m an-sievert (m an-Sv). The collective dose commitment, rather 
than simply the collective dose, is the appropriate quantity since the operation o f a 
practice in a given year may give rise to doses in the future.

Several techniques are available for carrying out the analytical assessments 
required by the process o f optim ization o f  protection. The choice o f the appropriate 
technique depends on the kind o f param eters involved in the process and their degree 
o f  quantification. One o f  the techniques suggested by the ICRP when a full quantifi
cation o f param eters is possible is differential cost-benefit analysis [4].

In differential cost-benefit analysis, the monetary values assigned to increasing 
levels o f radiation health detrim ent avoided, i.e. by reducing the doses, are com pared 
with the cost o f  increasing the level o f  protection. The optim um  level o f protection 
is achieved when the next increm ent o f expense on protection exceeds the value o f 
health detrim ent thereby averted. This technique, therefore, provides a mechanism 
which can give indications on the correct allocation o f resources in protection against 
ionizing radiation.

The IAEA has recom m ended a procedure o f assigning a cost to the unit health 
detrim ent so that detrim ent can be ‘costed’ and com pared with the costs o f protection
[1]. It has developed guidance on the minimum value to be assigned to unit collective 
dose in the context o f  the control o f releases o f radioactive m aterials into the environ
m ent that have transboundary radiological significance [5] and has proposed for this 
purpose the minimum figure o f US$ 3000 per m an-sievert (in 1983 prices).

2.1.3. Limitation of individual risk

The lim itation o f individual risk is carried out by controlling the radiation 
doses in a group o f  individuals most likely to receive the highest doses from  the 
practice. F or this purpose, the concept o f critical group is introduced. This group

3

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



is chosen to be representative o f individuals receiving the highest levels o f dose from  
the particular practice, and is defined so that it is reasonably homogeneous with 
respect to factors that affect the dose received. It is also necessary to choose the time 
when these doses are at their maximum value. The assessm ent then proceeds in term s 
o f  the average individual dose in the critical group.

Unless otherw ise stated, the term  ‘dose’ here refers everyw here to the sum of 
the effective dose equivalent from  external exposure in a given period and the com 
mitted effective dose equivalent from  radionuclides taken into the body in the same 
period.

2.2. EX CLU DED  SOURCES AN D PRACTICES

In the Basic Safety Standards (Annex I, para. A. 1.3), it is suggested that 
com petent authorities do not regulate the following:

“ (a) Radiation m achinery producing radiation o f  quantum energy not higher than
5 keV;

(b) Radioactive substances in the form  in which they occur in nature without
preparation intended to increase the concentration o f radioactive nuclides” .

The phrase ‘in the form  in which they occur in nature w ithout preparation’ 
requires careful interpretation. V irtually all m aterials are radioactive, because they 
contain natural radionuclides or are contaminated with artificial radionuclides (e.g. 
from  nuclear weapons fallout), usually at very low levels. The nature o f  some o f 
these m aterials and some other sources o f exposure is such that control by competent 
authorities is not practicable or even not possible. Exam ples o f these are 
potassium -40 naturally present in the human body, cosmic rays and radon out o f 
doors. Therefore, such sources are by their nature excluded from  regulatory control.

Although many naturally occurring sources are excluded from  regulatory 
control, certain practices result in the inadvertent mobilization and/or concentration 
o f  radionuclides, such that w orkers o r the public m ight receive doses high enough 
to w arrant regulatory control o f  these practices. F or exam ple, radon daughters can 
concentrate in the air inside houses built on radium  rich soil, leading to relatively 
high doses to the occupants breathing that air. O ther examples are concentration o f 
nuclides o f  the uranium  series in phosphate fertilizers, building m aterials, m ineral 
w ater factories, therm al spas, industrial uses o f  zircon sands and coal fired pow er 
plants.

Specific guidance for controlling practices that result in enhanced exposures 
to naturally occurring radionuclides is being considered internationally [1, 6].

4
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3. DEFINITIONS OF PRACTICE AND SOURCE

3.1. G ENERAL

The term  ‘practice’, usually associated with such term s as ‘operation’ and 
‘source’, has been used very frequently in the last few years in radiation protection 
recom m endations and regulations to characterize the object o f specific guidance or 
assessment. Exam ples o f this are the definition o f ‘justification o f  an operation or 
a practice ' , the concept o f ‘collective dose per unit practice', the ‘exem ption o f 
sources and practices from  regulatory contro l’, etc.

The guidance given here on the principles and criteria to be applied to 
exemption from  regulatory control would be am biguous and difficult to im plem ent 
if  definitions o f  w hat should constitute a ‘p ractice’ and a ‘source’ in the concrete situ
ations for which exem ption is considered were not given.

The exem ption principles recom m ended in this Guide may be expected to find 
use in a variety o f  applications. These include, for exam ple, the exem ption from  
notification, registration and licensing o f the disposal o f certain types o f low level 
radioactive wastes in terrestrial and aquatic environm ents and the recycling of 
slightly contaminated m aterials from  the nuclear industry. A lso, in some applications 
the practice being considered for exem ption may involve the whole cycle com prising 
the use and disposal o f  a source. In other cases, it may be appropriate to consider 
the disposal process itself as a separate practice.

It is clear, therefore, that the sources or practices may be o f  a widely varying 
nature; how ever they should all correspond to the following general definitions.

3.2. PRACTICE

A practice  may be defined as

‘a  set o f  co-ordinated and continuing activities involving radiation exposure 
which are aim ed at a given purpose, or the com bination o f a number o f sim ilar 
such se ts .’

The size, scope and time duration o f  what is considered as a practice can differ 
depending on the purpose and the kind o f radiation protection assessm ent o r regula
tory action addressing the practice. F or exam ple, these three features can be taken 
as different in the case o f  justification o f the practice, optim ization o f  protection, and 
licensing or exemption o f a given activity.

5
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In any event, when exem ption from  regulatory control is considered, the 
following features characterize any identified specific practice:

(a) The activities composing the practice should be co-ordinated and aimed at a 
com mon objective.

(b) The sources which are the object o f the practice should be clearly identified.
(c) It should be possible to identify a specific critical group (or groups) uniquely 

linked to the practice.
(d) The dose to the individuals o f  the critical group(s) and the dose to the whole 

population exposed by the practice should not be significantly affected by other 
sim ilar (or identical) practices (e.g. several waste disposal sites in the same 
region).

(e) The activities com posing the practice should be easy to identify and describe, 
both in spatial and temporal term s, and be sufficiently well defined to facilitate 
impact analysis and regulatory assessments and to minim ize the com plexity o f 
the procedures required for exem ption from  regulatory control.

3.3 . SOURCE

The source can be defined as

‘the physical entity whose use, m anipulation, operation, decommissioning 
and/or disposal are constituents o f the co-ordinated set o f activities defined as 
‘practice’ in Section 3 .2 ’.

The ‘source’ defined in this way is not equivalent to the ‘practice’, but is the radio
active m aterial, the equipm ent em itting radiation or containing radioactive m aterial 
o r the installation (or group o f installations) producing or using radioactive m aterial, 
which is the object o f  the practice.

3 .4 . APPLICATIO N

The application o f the above definitions to exem ption from  regulatory control 
is liable to be different for different practices. A few m ajor cases are currently o f 
prim ary interest. They include the use o f  consum er products, the disposal o f very 
low level solid radioactive w astes, the discharge o f  very small quantities o f radio
active effluents and the recycling and reuse o f m aterials resulting from  the decom 
missioning o f  nuclear facilities. Exam ples o f  ‘p ractice’ and ‘source’ for these cases 
are discussed in the Annex.

In the following sections, it is the exem ption o f practices which is normally 
considered. H ow ever, this does not exclude the possibility o f  applying the exemption 
principles to a single source in some cases.

6
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4. PRINCIPLES FOR EXEMPTION

4.1 . G ENERAL

From  a radiation protection standpoint there are two basic criteria for deter
m ining whether o r not a practice can be a  candidate for an exem ption from  the Basic 
Safety Standards:

— individual risks must be sufficiently low as not to w arrant regulatory concern; 
and

— radiation protection, including the cost o f regulatory control, must be 
optimized.

The first aspect is addressed by defining a level o f  individual dose that can be defined 
as ‘triv ial’. The second aspect is usually addressed by using optim ization analysis 
techniques such as cost-benefit analysis, intuitive or form al, o r other methods.

Under the assumption o f proportionality between dose and risk3, a given 
increm ent in the individual dose or collective dose will always result in the same 
increm ent in the individual risk or the collective health detrim ent, independently o f 
other contributions to the individual o r collective dose. This makes it possible to 
assess the consequences o f the exposure from  any arbitrary group o f radiation 
sources, such as the group o f sources subject to exem ption from  regulatory control, 
and to lim it these consequences without consideration o f other sources. H owever, 
in some instances the benefits derived from  an exem pt practice and the collective 
dose will be directly proportional to the num ber o f  sources used within a practice.

In the consideration o f  the exem ption o f  a particular practice from  the radio
logical protection point o f  view, either (a) the optim ization o f the practice, or (b) the 
lim itation o f  individual risk may turn out to be the m ore restrictive factor, depending 
upon the nature o f  the practice.

In any event, it may be useful for the com petent authorities to have guidelines 
about typical levels o f individual and collective dose which are com monly believed 
to be trivial and can be used as a basis for an exem ption without a great deal o f 
detailed analysis.

Some guidance is provided below on the derivation and application o f these 
criteria and guidelines.

The proportionality  factor betw een dose and the probability  o f  radiation induced 
lethal cancers and serious hereditary effects is taken to be o f  the o rder o f m agnitude 10~2 per 
sievert.

7
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4.2. INDIVIDUAL RELATED TRIVIAL RISK

In individual related assessm ents, the concern iS over the risk to which the 
individuals will be exposed. There appears to be agreem ent am ongst many authors 
that, in considering a practice candidate for exemption, it is appropriate to apply the 
concept o f  a trivial level o f  risk, o r dose, in a purely individual related assessment, 
i.e . very small doses and the corresponding m inute risks should not be o f  any 
concern for the individual o r for the regulator [1, 7, 8].

For the individual, therefore, there are two main approaches that can be 
considered in deciding whether a level o f  risk or dose is trivial: firstly, to choose 
a level o f  risk, and the corresponding dose, which is o f  no significance to individuals; 
secondly, to use the exposure to the natural background, to the extent that it is normal 
and unavoidable, as a relevant reference level.

4.2.1. Risk based considerations

In the first consideration, it is widely recognized that values o f  individual risk 
which can be treated as insignificant by the decision m aker correspond to a level at 
which individuals who are aw are o f  the risks they run would not com m it significant 
resources o f  their own to reduce these risks [9]. This is a difficult question to judge, 
because few individuals are conscious o f  the m agnitude o f small risks and people 
have little opportunity to dem onstrate their preferences in this field. There is likely 
to be a  wide range o f  individual views on this subject and any decision is likely to 
leave some people feeling that they are exposed to risks calling for further control.

H ow ever, there is a widely held, although speculative, view that few people 
would com m it their own resources to reduce an annual risk o f  death o f  10“5 and that 
even fewer would take action at an annual level o f  10“6 [9]. M ost authors proposing 
values o f trivial individual dose have set the level o f  annual risk o f  death which is 
held to be o f no concern to the individual at 10~6 to 1 0 '7 [10-14]. Taking a rounded 
risk factor o f  10~2 Sv"1 for whole body exposure as a broad average over age and 
sex [2], the level o f  trivial individual effective dose equivalent would be in the range 
o f  10-100 nSv per year.

4.2.2. Natural background radiation considerations

The natural background radiation has been estim ated to give, as an average, 
an individual dose o f about 2 mSv per year [15]. This average conceals a wide varia
tion due to different concentrations o f  radioactive m aterials in the ground and in 
building m aterials, as well as differences due to different altitudes and habits o f 
living. On a global average, about half o f this dose is due to radon exposure, a source 
for which controls are suggested. The other half com es from  exposure to cosmic

8
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rays, terrestrial gam ma rays and radionuclides in the body, for which control is 
impractical.

Individual m em bers o f  the public do not generally take account o f the variation 
in exposure to natural background radiation when considering moving from one part 
o f  the country to another, or when going on holiday. It can, therefore, be judged that 
a level o f dose which is small in com parison with the variation in natural background 
radiation can be regarded as trivial. A figure o f whole body or effective dose 
equivalent o f  the order o f  one to a few per cent o f natural background, i.e. 
20-100  /xSv per year, has been suggested [11, 12].

4.2.3. Conclusion on individual related trivial risk

The conclusion to be drawn is that an individual radiation dose, regardless o f  
its origin, is likely to be regarded as trivial if  it is o f the order o f  some tens o f  
m icrosieverts per year. It is noted that this level o f  dose corresponds to a few 
per cent o f the annual dose lim it for members o f the public recommended by the 
ICRP [2] and is much sm aller than any upper bound4 set by com petent authorities 
for practices subject to regulatory control.

4 .3 . O PTIM IZATION OF PROTECTION

The trivial individual risk level is most helpful in putting radiation risks to 
individuals into perspective. In most practical situations, how ever, the regulatory 
need for an exemption arises from  the consideration o f source related assessments, 
w here the total detrim ent is the prim ary param eter o f interest.

In applying optim ization o f protection considerations to the examination o f a 
practice candidate for exemption, it should be borne in mind that the implementation 
o f  regulatory control may be costly in term s o f  regulatory tim e and resources. This 
factor should be included am ong the param eters considered in the optim ization 
assessment. The assessm ent should address various possible options for regulatory 
control, from  full licensing down to total exemption. The practice should be 
considered as suitable for granting an exemption if  the result o f the assessm ent shows 
that exemption is the option that optim izes radiation protection.

In the optim ization assessm ent, the relevant quantity for the calculation o f 
collective doses should be the collective dose com mitm ent per year o f  practice, since 
incremental costs for regulation will be incurred on an annual basis. The size o f  a 
practice, in term s o f  radiological impact, may also change from  year to year. For 
the purpose o f  m aking decisions about optim ization, the year o f  relevance is that in 
which the practice reaches its maximum size.

4 The upper bound is defined in Ref. [3] as a  dose level established by a com petent 
authority to constrain the optim ization o f protection for a given source or source type.
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As m entioned above, the undertaking o f  a  form al optim ization assessm ent 
involves som e cost and com m itm ent o f regulatory resources. It can, therefore, be 
argued that where, in the absence o f further protection m easures, the individual 
doses are ‘triv ia l’ and the residual collective dose com mitm ent is sufficiently small, 
the cost o f  perform ing the optim ization analysis may in itself outweigh the cost 
savings in term s o f  a further potential reduction in health detrim ent. In such situa
tions, the rigorous use o f  cost-benefit o r other method o f optim ization analysis 
would not be justified and the initial assessm ent o f  levels o f  exposure may be 
sufficient for a decision to exempt the m aterial o r source. This is not because the 
levels o f dose and health detrim ent are o f no concern per se, but because they are 
already optimal.

Practical experience suggests that the cost o f formal optim ization procedures 
will be at least several thousand dollars [7, 11], The use o f the IAEA minimum value 
o f  the m an-sievert suggested in [5] would lead to a practice related ‘triv ial’ collective 
dose for exemption purposes o f the order o f a few man-sieverts. F or continuing 
practices this can be interpreted as a com mitm ent o f about 1 m an-Sv per year o f 
practice.

5. APPLICATION OF THE PRINCIPLES 
FOR EXEMPTION TO A SINGLE PRACTICE

5.1. IND IV ID U AL DOSE CONSIDERATIONS

For the purpose o f exemption, it was concluded that a level o f  individual effec
tive dose equivalent o f some tens o f m icrosieverts in a year could reasonably be 
regarded as trivial by regulatory authorities (see Section 4 .2 .3 ). Because an 
individual m ay be exposed to radiation doses from  several practices that may have 
been judged exempt, it is im portant in order to ensure that the total dose does not 
rise above the individual exemption dose criterion that each exempt practice should 
utilize only a part o f that criterion, and it may be reasonable for national authorities 
to apportion a fraction o f that upper bound to each practice. This fractionation could 
lead to individual doses to the critical group o f the order o f  10 /uSv in a year from  
each exem pt practice.

5 .2 . CO LLECTIVE DOSE CONSIDERATIONS

Each practice should initially be assessed as it were to be subjected to a formal 
optim ization procedure. A generic study o f the available options (including various 
kinds o f regulatory action) should be made by the regulatory authority and the
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conclusion reached that exemption is the option that optim izes radiation protection. 
I f  this generic study, in its early stages, indicates that the collective dose com mitm ent 
resulting from  one year o f  the unregulated practice will be less than about 1 man • Sv 
(see last paragraph in Section 4 .3 ), it may be concluded that the total detrim ent is 
low enough to perm it exemption without m ore detailed examination o f  other options.

5.3. O TH ER CONSIDERATIONS

Exem ption is intended for sources and practices which are inherently safe. 
Exem ption must not be granted if  there is a possibility o f scenarios leading to doses 
in excess o f those specified in granting the exemption.

In considering the exemption o f  a practice, the regulatory authority should aim 
to exempt the practice as a whole. W here this is not feasible (as in defining exempt 
quantities o f  w aste from  one o f  many institutions), the authority should have regard 
to the implications o f  the total effect o f  these exemptions across the whole practice.

The formulation o f  an exem ption should not allow the circum vention o f 
controls that would otherw ise be applicable, by such means as deliberate dilution o f 
m aterial or fractionation o f the practice.

6. PREPARATION AND ADMINISTRATION 
OF EXEMPTIONS

6.1. G ENERAL

In general, the methodology to derive an exemption will be based on the assess
m ent o f  the individual and collective doses that may arise from  the practice candidate 
for exemption. If  a generic assessm ent, in its early stages, indicates that the likely 
consequences o f the exemption, in term s o f radiation exposure, are below the chosen 
criteria, the authorities may well decide to grant the exemption. In cases w here such 
a sim plified procedure indicates that doses are not below the criteria, m ore detailed 
assessm ents, including com parisons with other available options, will be required.

In both situations, the assessm ent should be carried out using calculational 
models which take account of:

— the characteristics o f  the practice to be exempted;
— the characteristics o f  the sources involved in the practice.

Sufficient flexibility should be allowed in the choice o f models and their degree o f 
sophistication in order to avoid the expenditure o f  resources out o f  proportion to the
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task involved. Thus, sim ple determ inistic models may suffice for the purposes o f  a 
generic study addressing a well defined case for exemption. M ore elaborate models 
will be needed in other situations and these can be determ inistic, covering in detail 
a sufficient num ber o f  exposure scenarios, and/or probabilistic — designed to pro
vide a m easure o f  the uncertainty inherent in the modelling and the database used.

The choice o f  scenarios should be such as to cover all the likely pathways and 
exposure situations that arise from  the practice candidate for exemption. The national 
authorities will have to exercise judgem ent in considering exposure situations, 
associated with a low probability o f occurrence, in which the chosen radiological 
protection criteria may be exceeded.

In general, the models will be required to provide estimates o f doses to w orkers 
and to m em bers o f the public. Both norm al and accidental exposure conditions 
should be covered; the latter, although unlikely, may have consequences serious 
enough to contra-indicate exemption. This conclusion may also apply to cases o f m is
use o f  sources involved in the exempted practice, and, therefore, the possibility of 
such misuse will have to be considered.

6.2. SPECIFICATIONS FOR AN EXEM PTION

It is im portant clearly to define the term s o f  the exemption so that regulatory 
authorities and persons in possession o f exempt material have a com mon understand
ing about what is exempted. Exemption levels are rarely, if  ever, expressed in terms 
o f  individual or collective dose, since it is not practical to m easure these param eters 
at the operational level. Rather, exemptions should be expressed in term s o f derived 
quantities that are directly m easurable so that com pliance with the provisions o f the 
exem ption can be determ ined. F or example, exemptions related to waste stream s or 
recycle scrap are usually expressed in term s o f  concentrations o f  specific radio
nuclides. In the case o f consum er products containing radioactive materials, the 
exemptions are often in term s o f total activity o f  a specific radioisotope in the 
product.

Approaches to setting the derived quantities using models may involve either 
an iterative process, whereby representative values o f  these quantities are selected 
and modelling carried out to dem onstrate com pliance with the criteria chosen, o r a 
norm alization process, in which doses are com puted corresponding to a unit exempt 
quantity, which subsequently leads to the evaluation o f the total am ounts o f sources 
that may be exempted in a given practice in com pliance with the chosen criteria. In 
both cases, the ultim ate fate o f the sources involved, and their likely re-utilization, 
m ust be adequately covered.

In addition to the basic term s o f the exemption, it may be prudent to make 
additional provisions to enhance the probability that the assumptions about individual
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and collective doses will not be invalidated and to minimize the possibility o f 
accidents and misuse. Examples o f  these additional provisions include:

(a) A constraint on the total activity which may be released in a year from  a 
regulated  activity in an exempt waste stream;

(b) The chemical and physical form  of the radionuclides perm itted in the exempt 
waste stream  as well as a specification o f  the origin or the nature o f the waste 
stream , e.g. contaminated oil from  reactor pumps;

(c) The chemical and physical form o f the radionuclides contained in sealed 
sources employed in consum er products, as well as the design o f the source 
and quality assurance requirem ents;

(d) The identification o f the person or enterprise to whom recycled scrap may be 
sold, e.g . an automobile parts m anufacturer, in order better to ensure that 
recycled scrap will not enter products giving rise to high individual exposures 
during the period o f first recycle.

6 .3 . TRANSITION FROM  CONTROL TO EXEM PTION

Radiation sources and practices involved in an exemption frequently pass from 
a stage w here they are regulated, under a system o f notification, registration or 
licensing, to an exempt status. In other words, there is a transfer o f  status from being 
a controlled activity to an exempt activity.

Once the conditions o f an exemption are clearly specified, the next step is to 
establish a method whereby the regulatory authority can determ ine com pliance with 
the exemption conditions as transfers are made from a controlled status to an 
exempted status. One practical method to accom plish this objective is to include in 
the regulated u se r’s licence an authorization to transfer the m aterial to a recipient 
exempted from  regulation. The application for a licence provides the regulatory 
authority with an opportunity to review in advance the procedures and methods by 
which the licensee will assure compliance with the provisions o f  the exemption.

The licence can contain specific provisions which also enhance com pliance 
with the provisions o f the exemption. For example, the licence can contain record 
keeping requirem ents which are subject to inspection. In the case o f  contaminated 
scrap to be recycled, the licence can specify the person or enterprise to whom the 
scrap can be sold. In the case o f  waste stream s, the licence can identify a specific 
landfill in which the exempt wastes can be placed. It can also contain reporting 
requirem ents regarding the amounts released under the exemption so that the regula
tory authority can m onitor the status o f  use o f  the exemption, thereby providing data 
for revalidation o f  the initial assessm ent which formed the basis o f  the exemption. 
W hile not necessarily appropriate in all cases, these types o f  technique can be used 
in the licensing process to better understand and control the ultim ate im pact o f  the 
exemption.
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6.4. RETROSPECTIVE REVIEW

Finally, good radiation protection practice involves a periodic review o f the 
original assessment which form ed the basis o f the exemption to determ ine if adjust
ments are appropriate. The foundation o f  such a re-analysis should include reports 
o f  quantities released under the exemption, results o f com pliance inspections of 
licensees m aking the transfer from  a regulated to an exempt status, reports o f 
m isadventures with exem pt m aterials, environm ental sampling where appropriate, as 
well as testing o f radioactive consum er products purchased on the market.
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Annex

A.I. Consumer products

The term  ‘consum er products’ covers a large variety o f items o f general use 
that em it radiation or contain radioactive substances. They include, for example, 
smoke detectors, tim e-pieces, static eliminators, optical lenses, glassware, electronic 
valves, etc.

The sale and distribution o f a number o f consumer products are subject in 
M em ber States to notification, registration and, often, licensing. There may be, 
how ever, some types o f  consum er products whose associated radiation risk and 
detrim ent are so small that their sale and distribution could be exempted from  licens
ing and, perhaps, even from  notification and registration. The general definitions and 
conditions given in Sections 3.2 and 3.3 are expressed in the following way for 
consum er products:

The ‘practice’ is defined as the sale, distribution, use and disposal o f  a given 
type5 o f  consum er product on a national scale (the production o f these items 
is considered as a separate practice, which is usually subject to regulatory 
control).

The ‘source’ is defined as the total o f  individual radioactive sources 
represented by the single items of the consum er product being considered.

As far as the correspondence to the features indicated in Section 3.2 is 
concerned, the situation is the following:

— Conditions (a) and (b) are obviously satisfied by the definition given here for 
the practice.

— Condition (c) can be fulfilled (the identified critical group can be a specific 
group o f  users, a group o f  transport and distribution w orkers, etc.).

— Condition (d) can be generally fulfilled. The other ‘sim ilar p ractices’ to be 
considered for the assessm ent o f their fractional contribution to the doses 
associated with the practice under consideration are the sale and distribution 
o f  other types o f  consum er products.

— Condition (e) can be fulfilled without significant difficulties if  the practice 
covers one type o f consum er product. This would be m ore difficult from  the 
technical viewpoint and com plicated from the adm inistrative viewpoint if  the 
definition o f  the practice, in order to comply with condition (d), had to cover 
several different types o f consumer product.

5 F or exam ple, sm oke detector; ’type’ does not m ean ’m odel num ber’ .

EXAMPLES OF DEFINITIONS OF SOME PRACTICES AND SOURCES
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A.2. Low level solid radioactive wastes

In principle, the activity being considered for exemption is the disposal o f  very 
low level solid radioactive wastes to m unicipal landfills, or incineration facilities, or 
into the sea at coastal disposal sites. How ever, it is appropriate for practical reasons 
to deal with exemption for each site at which these operations are carried out.

Therefore, in this case the ‘practice’ is defined as the disposal o f  very low level 
solid radioactive wastes at a given municipal landfill, or incineration facility, or 
coastal disposal site. This includes the operation o f  the site and the period o f its 
remaining in existence after discontinuation o f disposal. H ow ever, if  two or m ore 
disposal sites w ere located at a short distance from  each other and gave com parable 
contributions to the dose o f  a same critical group, the practice should be defined to 
cover the com bination o f these disposal sites in order to satisfy condition (d).

The ‘source’ is defined as the radioactive wastes disposed o f in the given site 
(or group o f sites).

As far as the correspondence to the features indicated in Section 3.2 is 
concerned, the situation is the following:

— Condition (a) is obviously satisfied by the definiton given here for the practice.
— Condition (b) may be less easy to fulfil. In fact, although the definition 

proposed above for the source refers to the entirety o f  the waste streams 
term inating in the disposal site, the regulatory authority could find it m ore 
practical to consider as the ‘source’ the installation (or group o f  installations) 
from  which the wastes are generated.

— Condition (c) can be fulfilled (the identified critical group can be the w orkers 
at the disposal site or a specific population group).

— Condition (d) can be satisfied by a judicious choice o f the site o r sites to be 
included in a given practice and the installations from  which the relevant 
wastes are generated.

— Condition (e) may be less easy to fulfil owing to the potential com plexity and 
the variability o f the set o f installations and waste stream s com posing the 
source.

It is to be noted that a practice defined as in this case would cover one disposal 
facility or a small group o f  such facilities out o f  a much greater total num ber o f  
potential disposal facilities existing in a country. In this case, therefore, the national 
authority should apply the recommendation o f  the second paragraph in Section 5.3 
and take due account o f  the potential im pact o f  the totality o f  disposal facilities in 
the country when deciding on its exemption policy.

According to another proposal which suggests a full application o f  the above 
mentioned recom m endation in Section 5 .3 , the ‘practice’ to be considered for 
exemption should encom pass the whole o f low level solid waste disposal activities
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across a country. In this case, the ‘source’ should be defined as the totality o f radio
active wastes disposed o f  in all sites in the country.

This definition o f  practice would certainly better comply with the recom m en
dation. H owever, its correspondence with the features indicated in Section 3.2 would 
be incomplete and the practical application o f the regulatory assessm ent and proce
dures for exemption would be difficult.

In fact, as far as the above m entioned features are concerned:

— Conditions (a) and (b) would continue to be fulfilled.
— Condition (c) would be very difficult to apply in practice. It is, in fact, unlikely 

that a  unified critical group could be identified for the com plex o f disposal sites 
in the country.

— Condition (d) would not be relevant any further.
— Condition (e) would be very difficult to fulfil in practice.

A .3. Low  level rad io ac tiv e  effluents

In principle, the activity being considered for exemption is the discharge o f  
very small quantities o f  airborne or liquid radioactive effluents from  certain types 
o f facilities w here radioactive m aterials are produced or m anipulated. Examples o f 
such facilities may include some radiochemical laboratories, research and educa
tional institutions, hospitals, m anufacturing or other industries, etc.

Exem ptions should not, how ever, be perm itted for installations such as nuclear 
reactors w here the discharge may be at a low level only by virtue o f the treatm ent 
o f  effluents and w here there otherw ise would exist the possibility o f  a significant 
release (second paragraph in Section 5.3).

In this case the ‘practice’ is defined as the discharge o f low level radioactive 
effluents into the atm osphere or the aquatic environm ent at a given site. This covers 
the whole duration o f  the discharge operations.

I f  m ore than one installation w ere discharging effluents into the same environ
m ent and gave com parable contributions to the dose o f the same critical group, the 
practice should be defined to cover the com bination o f the discharges from  these 
installations in o rder to satisfy condition (d).

The ‘source’ is defined as the installation (or group o f installations) discharging 
the effluents considered.

As far as the correspondence to the features indicated in Section 3.2 is 
concerned, the following considerations apply:

— Conditions (a) and (b) are satisfied by the definitions given here for the practice 
and the source.

— Condition (c) can be fulfilled (the critical group is usually a specific population 
group living in the surroundings o f the installation or having particular living 
o r dietary habits).
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— Condition (d) can be satisfied by a judicious choice o f the installation(s) to be 
defined as the- ‘source’.

— Condition (e) may be m ore or less easy to fulfil depending on the features o f 
the environm ent receiving the discharges and o f the characteristics o f  the popu
lation exposed.

A .4 . R ecycling o r  reuse  o f  m a teria ls

Activated or contam inated m aterials (steel, aluminum, concrete, etc.) result
ing, for exam ple, from  decommissioning o f nuclear facilities could be recycled or 
reused w ithout radiological restrictions if  a regim e o f  exemption w ere applicable to 
them.

In this case, the ‘practice’ is defined as the set o f activities starting from  the 
release o f the m aterial (or m aterials) out o f the boundary within which regulatory 
control applies (for exam ple, the boundary o f  a nuclear site) and including all the 
operations, manipulations and uses which lead to exposure o f a critical group (or 
groups).

The ‘source’ can be defined as the radioactive material(s) to be recycled or 
reused or as the nuclear facility(ies) releasing the m aterial for recycling or reuse.

The scope o f  the defined practice and the definition o f source depend on the 
features o f  these activities with reference to Section 3.2 and on the particular exem p
tion policy preferred  by a national authority.

If  it is preferred , for practical reasons, to deal with exemption from  each site 
producing m aterial for recycling or reuse (e.g. an exemption for each nuclear power 
station to be decom m issioned), then the ‘practice’ would be defined to cover only 
the m aterial released from  a given site and it should be ensured that the critical group 
and population doses relative to that practice are not significantly affected by the 
contribution o f  m aterials released (for the same kind o f uses) from  other nuclear sites 
in the country.

On the other hand, it could be considered that, because different m aterials 
(e.g. steel, concrete, aluminium) are likely to be used in largely different ways and 
lead to the exposure o f different groups o f workers and population, it may be sensible 
to define each m aterial as a different ‘source’. In this case, the recycling and reuse 
o f  each separate stream  o f m aterials could be defined as a separate practice, because 
it would have a different purpose and would involve different exposure pathways and 
critical groups.

M oreover, some m aterial (e.g. steel) released in one year could well add to 
the exposure o f the same group(s) as the same type o f m aterial released in another 
year from  the sam e site or group o f  sites, so the ‘source’ could com prise all the 
m aterial o f  one type from  one site, irrespective o f  the tim e o f its production and 
release, and the ‘practice’ definition could refer to the recycling and reuse o f all that
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material irrespective o f  the tim e o f its production (e.g. all the steel from  decom m is
sioning o f one or m ore power stations).

The correspondence to the features indicated in Section 3.2 can be seen in the 
following way:

— Condition (a) can be fulfilled for any o f the above mentioned possible defini
tions o f  the source and practice.

— Condition (b) can be m ore or less easy to fulfil, depending on the choice 
adopted for the definition o f the source and practice.

— Condition (c) can be fulfilled with different degrees o f difficulty and specificity 
depending on the definition adopted for the source and practice.

— Condition (d) can be fulfilled by a judicious choice o f the material(s) and site(s) 
com prising a practice.

— Condition (e) can be m ore or less easy to satisfy depending on the choice o f 
the material(s) and site(s) com prising a practice.

Once again, as for Section A .2 o f  this A nnex, another possible proposal would 
be to consider as the ‘practice’ to be exempted the whole recycling or reuse o f  
m aterials going on in a country.

In this case, the ‘source’ would be the totality o f radioactive m aterials being 
recycled or reused, o r all nuclear sites from which these m aterials originate.

Once again, as previously noted, this broader definition o f the practice would 
certainly satisfy the recom m endation o f the second paragraph in Section 5 .3 , but it 
would only partially fulfil the conditions o f Section 3.2 and introduce difficulties and 
com plications in the practical implementation o f the regulatory assessm ent and 
procedures required for the exemption.
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