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FOREWORD

This IAEA Technical Document was prepared at the Technical Committee Meeting
on Establishment of Source Related Dose Constraints for Members of the Public, held from
28 January to 1 February 1991. This meeting concerned the subject of controlling public
exposures incurred in planned exposure situations, including those from releases of
radioactive effluents during normal controlled operations of nuclear installations.

In 1982 the IAEA's Board of Governors approved a revision of the Basic Safety
Standards for Radiation Protection (Safety Series No. 9) that had been jointly sponsored by
the IAEA, the International Labour Organisation, the Nuclear Energy Agency of the OECD
and the World Health Organization. These standards were based on the recommendations
of the International Commission on Radiological Protection (ICRP) issued in 1977
(Publication 26). Since then, further statements have been issued by the ICRP, clarifying and
expanding the 1977 recommendations.

With regard to the subject of this meeting, the IAEA published in 1986 Safety Series
No. 77, Principles for Limiting Releases of Radioactive Effluents into the Environment, which
was based on the ICRP recommendations extant at that time. Two additional documents have
followed developing the principles further, namely, Safety Series No. 92, Principles for the
Establishment of Upper Bounds to Doses to Individuals from Global and Regional Sources
(1989) and a draft document, Global Upper Bounds for Carbon-14.

In November 1990, the ICRP approved a completely new set of recommendations
updating and developing Publication 26. With this major development the IAEA, jointly with
the other Agencies, intends to completely revise its Basic Safety Standards for Radiation
Protection. In particular, the ICRP has introduced the concept of dose constraints; the
purpose of these was stated as limiting the excessive inequity between individuals' doses that
otherwise may result from unconstrained optimization of radiological protection.

The aim of this IAEA meeting was to consider the role of, the philosophy for, and the
derivation of source related dose constraints for members of the public, as well as proposing
specific numerical values. This resulting Technical Document has, as yet, received limited
review, but will help provide the foundations for the IAEA's policy and for its input to the
revised Basic Safety Standards on this subject. Comments are welcomed, and following a
period of time that will have allowed for more extensive review and for interaction with other
aspects of the recommendations, it is intended to publish the final recommendations in the
IAEA Safety Series in support of the revised Basic Safety Standards.
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In preparing this material for the press, staff of the International Atomic Energy Agency have
mounted and paginated the original manuscripts and given some attention to presentation.
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1. INTRODUCTION

1. Existing recommendations of the International Commission on Radiological Protection
(ICRP) for a system of radiological protection [1] were published in 1977 and embraced the
concepts of justification of a practice, optimization of protection and individual dose
limitation. Within this radiological protection framework, the concept of a source upper
bound was developed [2]. This concept arose because dose limits are individual-related
quantities, whereas the controls on exposure of members of the public are usually exercised
at the source. It therefore becomes necessary to ensure that members of the critical group are
not exposed from a combination of sources to levels higher than the dose limit. The source
upper bound is the means of doing this, and is a limit on the exposure by that source of the
critical group for that source. The source upper bound takes account of the exposure of the
critical group from all other practices including those far away. The concept has been further
developed by considering doses to individuals from sources on global and regional scales [3].

2. The ICRP is proposing a new concept which it terms a dose constraint [4]. In some
ways, as will become clear from the following sections, this concept has features in common
with that of a source upper bound, but there are also differences.

3. This Technical Document briefly describes the aspects of the new ICRP
recommendations relevant to the dose constraint concept, discusses the purpose of a dose
constraint, discusses some considerations in setting a dose constraint, and reaches conclusions
on the most appropriate manner in which to set and use a dose constraint. It also gives
examples of the establishment of generic levels for dose constraints for specific practices.

2. BACKGROUND

4. The ICRP divides human activities with relevance to radiological protection into two
groups: practices, where man's overall exposure to radiation is increased by introducing new
sources or exposure pathways, etc.; and intervention, where his overall exposure is reduced
by applying control to existing sources of radiation. This document is concerned only with
practices.

5. For practices, the system of protection recommended by ICRP is based on the
following general principles:

(a) Practices should produce sufficient benefit to offset the radiation detriment they cause
(justification).

(b) In relation to any particular source within a practice, the magnitude of the individual
doses, the number of people exposed, and the likelihood of incurring exposures where
these are not certain to be received, should all be kept as low as reasonably
achievable, economic and social factors being taken into account (optimization).

(c) Individual exposure from all sources susceptible to control are subject to dose limits
and some control of risk from potential exposures (dose and risk limits).

6. It is in connection with the optimization requirement (b) that ICRP introduces the
concept of dose constraints. A dose constraint is an individual-related criterion but applied
to a single source. It sets an upper value for the exposure by that source of the critical group



for that source. Why such a quantity may be required is discussed in Section 3. A dose
constraint does not replace the requirement for optimization, rather it sets a ceiling on the
levels of individual dose that can be considered in the optimization of radiological protection
for that source. The role of optimization in radiological protection is discussed in ICRP
Publication 55 [5].

7. In other words, a dose constraint acts as a constraint on the process of optimization
of protection: no matter how attractive a particular option may otherwise be, if it led to
individual exposures higher than the dose constraint level then it ought to be dismissed as a
possibility.

8. ICRP recommends the setting of dose constraints for both workers and members of
the public. This document is concerned with dose constraints to members of the public in
normal operations.

3. THE PURPOSE OF A DOSE CONSTRAINT

Several purposes can be identified:

9. To ensure that the dose limit for members of the public is not exceeded when the
exposure of the critical group for a particular source is added to the exposures of that group
from all other sources in the practice and other practices (including those on a global and
regional scale). This requirement makes sure that the critical group is not deliberately
exposed to radiation risks that are judged to be unacceptable. This is equivalent to the 'source
upper bound' concept [2].

10. The benefits and detriments to society from uses of radioactivity are unlikely to be
distributed evenly. The ICRP dose limit prevents any serious inequity that might result from
the critical group being exposed from a combination of practices. Application of a dose
constraint is intended to further reduce any inequity arising from a particular source.

11. In addition to the above, regulatory authorities in a country may wish to set for a
source a dose constraint that they consider reflects one of the minimum requirements for that
type of source. Strictly, ICRP only refers to this in the context of occupational exposure,
but it is included here as it could become associated with dose constraints for members of the
public. The wording used by ICRP is "... it is possible to reach conclusions about the level
of individual doses likely to be incurred in well managed operations. This information can
then be used to establish a dose constraint for that type of operation". These sentiments have
been interpreted as reflecting 'one of the minimum requirements of good practice".

4. SCOPE OF APPLICATION

12. The procedures recommended in this document are intended to apply to the
establishment, by regulatory authorities, of dose constraints for the optimization of protection
of members of the public to radiation resulting from normal operation of sources within
existing practices involving use of radiation. A dose constraint, then, is used to bound the
subsequent optimization of protection for the source under consideration.
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TABLE I. EXISTING PRACTICES FOR WHICH ESTABLISHMENT
OF DOSE CONSTRAINTS MAY BE CONSIDERED

Nuclear fuel cycle for power generation

Mining and milling
Fuel fabrication and enrichment
Reactors
Fuel Reprocessing
Waste Management

Isotopes and irradiation devices

Isotope production
Medical uses
Industrial uses
Research uses

Technologies resulting in enhanced levels of natural radionuclides

Research

Research reactors
Other research facilities

Transportation

13. Existing practices include the practices and sub-categories of practices in Table I.
Obviously, constraints cannot be established now for practices that are unknown at this time.

14. Normal operation of a source is meant to include operational upsets and minor
incidents expected to result in a given exposure several times within the lifetime of the
source. [In this regard, events with anticipated frequency of occurrence of about one in thirty
per year or more should generally be considered as part of normal operations]. Dose
constraints are not intended to apply to accidents occurring or anticipated to occur
infrequently: risk constraints should be applied to those situations.

15. Dose constraints established using these recommended procedures are intended to be
used by the national or other competent authorities and by those managing sources in
assessing the acceptability of proposed new sources. They are not necessarily intended to be
used in assessing existing sources, approved or licensed under previous regulatory practices,
although authorities may wish to consider applying the dose constraints to the reassessment
and/or reapproval of existing sources.

16. Care must be taken in applying a dose constraint to ensure that the constraint is
applicable to the particular type of source under review, and is not unduly restrictive.



17. It should be noted that while 'dose constraint' itself is a new concept, the concept of
limiting doses to the public from normal operation of sources to a fraction of the dose limit
is not new.

18. Internationally, good practice has resulted in de facto application, either explicitly or
implicitly, of dose constraints, that limit public exposure to much less than the dose limit,
allowing a safety margin for model uncertainty, possible exposure from other sources or
addition of new sources.

19. This has been achieved by competent authorities and managers of the sources through
various means, such as radiation protection audits, predictive planning, procedures optimizing
protection, use of prescribed limits or other control levels, within existing approval processes.

20. Where such processes for control exist, the establishment of explicit dose constraints
may not be necessary.

5. CONSIDERATIONS IN SETTING A DOSE CONSTRAINT

21. A dose constraint should satisfy the criteria described in paragraph 9, namely:
The critical group dose should not exceed 1 mSv a ' taking into account exposures from
all practices both at present and in the future.

22. In setting a dose constraint to satisfy this requirement, the critical group for the source
in question should be identified and the exposures of that critical group from all other sources
in the practice and from other practices should be evaluated.

23. These doses may arise on a regional and global scale: regional sources are taken to
be those releasing radioactivity within a few thousands of kilometres of the site in question.
The distinction between global and regional sources is essentially a practical one to aid in the
calculation of exposures. For sources beyond a few thousands of kilometres the only
radionuclide that will deliver significant exposures in the first few hundred years is carbon-14,
since the radiological impact of other radionuclides will have been diminished substantially
by dispersion, dilution and radioactive decay and may not have to be taken into account.
Exposures arising on a global and regional scale have been discussed in a previous report on
source upper bounds [3].

24. In assessing this contribution it should be borne in mind that an individual in the
critical group for the source being considered is not likely to be a member of the critical
group for each of the other controlled sources.

25. It is possible to conceive of situations where individuals may receive a significant
'regional1 exposure. For example, there are several nuclear sites along major rivers where
combined discharges into the river from these sites could possibly give rise to significant
exposures downstream. A related problem may arise when, say, two sites releasing
radionuclides into the environment are close enough that the critical group for one site
receives a significant exposure from the other. Such situations would have to be considered
on a 'case-by-case' basis.

26. In some situations, residual radionuclides in the environment resulting from normal
operation of past sources or practices that no longer exist may contribute to the dose to the
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critical group for a source under consideration. This dose should be taken into account in
establishing dose constraints for sources in the region. However, this dose need not then be
considered in the subsequent optimization of protection, below the established constraint, for
the source under consideration.

27. Doses to a critical group from residual radioactivity in the environment resulting from
past accidents need not be considered in either establishing dose constraints or in subsequent
optimization of protection. Such cases should be considered candidates for intervention
rather than for constraints on practices.

28. The sources of exposure that may have to be taken into account in setting a dose
constraint include: nuclear power; consumer products; industrial discharges of enhanced levels
of natural radionuclides; and production and use of radioisotopes in industry, medicine and
research. It is unlikely that the critical group for one particular source will also be the critical
group for another and, as a general guide, per caput doses may be taken as the contribution
from sources other than the one under consideration.

29. In setting a dose constraint a margin could be allowed for future expansion of existing
practices and also for the possible introduction of practices completely unforeseen at the
moment. Doing this ensures that the options available to future generations in the use of
radiation are not unnecessarily compromised by decisions taken now.

30. Reducing inequity (paragraph 10)
There are, generally, two forms of potential inequity to consider: that between individual
members of the general public; and that between members of the general public and workers.
These will be taken in turn.

31. Inequity between members of the general public is a complex topic and, for a
particular source or practice, involves a consideration not only of the distribution of the
detriment in the population but also of the distribution of the benefits. It is not easy to
generalize these ideas sufficiently for their direct application in defining a dose constraint.
However, application of the dose limit is intended to prevent any serious inequity between
individual members of the public by limiting the detriment to the most exposed group [4];
furthermore, the process of optimization of radiological protection for a particular source
should, in principle, take into account inequity. It is also self-evident that the setting of a
dose constraint, lower than the dose limit, on the basis of other considerations would also
necessarily further reduce any inequity.

32. While recognizing that inequity between individual members of the general public and
workers may arise during optimization of protection if the dose constraint concept is not
applied correctly, this is outside the scope of this document. However, national authorities
should be aware of this potential problem and consider it.

33. One of the minimum requirements of good practice (paragraph 11)
A dose constraint could be set on the basis of general knowledge about the performance of
the source. This is interpreted as meaning that national authorities may wish to use a dose
constraint to reflect one of the minimum requirements of good practice for that type of source.
The procedure for doing this could be termed 'expert judgement'. This necessarily involves
consideration of similar sources elsewhere and, after looking at the results of sources with
optimal protection, care must be taken to leave a margin between these results and the dose
constraint to allow a degree of flexibility for optimization below the constraints of any new
sources.
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34. Conclusions on setting dose constraints
ICRP has embodied three apparently separate principles into the concept of a dose constraint.
The first and most important reason for setting a dose constraint is to ensure that the dose
limit is not exceeded when all controlled exposures to a critical group are taken into account
(paragraphs 9, 21 to 29). The second principle put forward by ICRP is to reduce inequity;
as discussed in paragraphs 10, 30 to 32, this is a complex topic and is difficult to quantify.
Nevertheless, the mere setting of a dose constraint should in itself further reduce any inequity.
The third principle, "one of the minimum requirements of good practice" (paragraphs 11, 13),
is considered here to be related to a similar desire to reduce inequity in that its application
would help to ensure that the dose constraints for various practices are set at reasonable
levels.

6. PROCEDURE FOR SETTING AND USING A DOSE CONSTRAINT

35. The derivation of a dose constraint proceeds as follows. The starting quantity is the
individual dose limit. The dose constraint will be less than this by the amount of the
contribution from present and foreseen global and regional sources, excluding the source
under consideration. A further allowance is required for possible future exposures from, as
yet, unknown practices. In calculating possible exposures from sources in the future it is
reasonable to assume that an individual member of the critical group for the source in
question will not be a member of the critical group for any other source.

DOSE LIMIT
1 mSv in a year

(1) margin for:

1. global and regional contributions from
existing practices and allowing for future
expansion

2. future unknown practices

3. potential changes in local conditions, critical
group habits etc

the dose constraint will normally be set in this
region (achieving reduction in inequity and taking
into account achieved levels for that type of
practice)

i
V

1 (3) prescribed limit; for example, authorized level of
V discharge based on results of optimization

Figure 1. Procedure for setting and using a dose constraint.
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36. After subtracting the contributions outlined above, there remains a theoretical
proportion of the dose limit available for the source under consideration. However, there are
uncertainties about future population habits, land utilization, etc, and a margin should be set
aside for any increase in exposures arising from such changes. The margin for changes in
habits, etc ensures adequate protection of individuals after operations have commenced.
Allowing for these possible changes in setting a numerical value for a dose constraint means
that realistic site-specific data should be used in estimating the critical group exposures.

37. Depending on the allowances made for future unknown practices and for the
possibility of changes in critical group habits, taken together with the exposures from regional
and global sources, the competent authority will arrive at a particular value for a dose
constraint. As indicated in Figure 1, the dose constraint will normally be set at different
levels depending on the particular practice.

38. The value of the dose constraint can then be calculated as follows:

k = Wlimit " (tlgiobal "*" ^regional "*" ^reserved) )**

where
Ê = dose constraint

Elmit = dose limit

= maximum annual per caput exposures from existing and projected
global sources from existing practices

^regional = maximum annual per caput exposures from existing and projected
regional and local sources from existing practices

^served = allowance for exposures from, as yet, unknown practices

F = factor allowing for a possible increase in individual exposures
due to a change in critical group habits, etc., while the source is
operating.

39. The dose constraint calculated from the above formula is based on application of the
criteria in paragraphs 9 and 10. Once this value is established, national authorities should,
in application of the criterion of paragraph 11, consider how the above value should be
adjusted to take into account the present level of protection achieved in other 'optimized'
sources of the same practice. This review should lead to the definition of a minimum
achieved level of good practice among the sources in a practice. If this level, in terms of
individual dose to the critical group, is significantly lower than the dose constraint calculated
with the above formula, authorities may wish to adjust the calculated value so that the actual
(regulatory) dose constraint takes into account the achieved levels for that type of source.

40. In establishing this dose constraint, which will be generally lower than the value
calculated with the above formula, attention should be paid, however, to avoid unduly
restricting the margin for the optimization of protection below the dose constraint.

41. Once a dose constraint is established for a given practice, protection of the public for
a given source within the practice should be optimized within the bound of the constraint.
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As a result of this optimization, the competent authorities will establish prescribed limits,
for example, for the discharge of radionuclides from the source. The doses associated with
prescribed limits will cover a range depending upon the practice.

7. AN EXAMPLE OF THE ESTABLISHMENT OF A GENERIC LEVEL FOR A
DOSE CONSTRAINT FOR PRACTICES RELEASING RADIONUCLIDES

INTO THE ENVIRONMENT

42. While it is not easy to arrive at generally applicable constraints for individual
practices, it may be possible to estimate an international generic level of dose constraint, by
taking maximum per caput estimates of global and regional annual doses, and taking into
account the buildup of radionuclides in the environment over a specified period of time.

43. This example applies the methodology described in Section 6 to establish a generic
level for a dose constraint for practices discharging radionuclides into the environment.

44. The first term in the equation is Eglobal. In order to estimate the future contribution
from globally dispersed radionuclides, data were taken from the 1988 UNSCEAR report [6].
Essentially the only global contributions arise from 3H, 14C, 85Kr and 129I released from nuclear
power production. Some activity is added from the release of some of these radionuclides
in radiopharmaceutical production and use.

45. It might be assumed that nuclear power is used for, say, 500 years and that fuel is
reprocessed in order to give sufficient supplies for 500 years. The annual per caput dose from
global nuclides can be obtained from their 500 year truncated collective effective doses. The
only nuclide contributing significantly to collective dose is then 14C.

46. The 500 year truncated collective effective dose from 14C under these circumstances,
taken from the 1988 UNSCEAR report [6], is 40 man-Sv-(GWa)-'. UNSCEAR takes a
nuclear power programme corresponding to an installed capacity of l kW per caput, i.e.
104 GW in 500 years time. Assuming a global population of 1010 and constant level of
technology, the annual per caput dose is:

40 man-SvCGWaV' x 104 GW = 40 pSva '
1010 man

Thus the peak future global radionuclide contribution to the critical group annual dose is of
the order of 40 uSv.

47. The second term in the equation is the regional contribution for critical group dose.
Again, reference to the UNSCEAR 1988 report [6] gives a figure of 30 man-Sv (GWa)'1 if
all fuel is reprocessed, and assuming that discharge levels per GW are similar to the best that
can be achieved today. This means that the per caput dose would be taken as 30 jaSv per
year in 500 years time. The figures refer to reactor operations and reprocessing, and a further
figure should be added for mining and milling. This contribution is dominated by mill
tailings, which UNSCEAR 1988 [6] quotes as about 15 man-SvCGWa)'1 at 500 years, leading
to 15 uSva"1. However, where possible the regional contribution should be calculated in a
site-specific manner to ensure that it does not cause the global and regional margin to be
exceeded.
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48. The sum total of (Egloba, + Eregional) is thus seen to be (40 + 30 +15), approximately
100 pSv and will almost certainly be less than 200 |iiSv. A figure of 200 uSv would be
conservative and allow for additional contributions from heavy water reactors, or the use of
carbide fuels with higher 14C production rates.

49. The next term is the reserve that should be left for the contribution to the critical
group dose from future practices about which we currently have no knowledge. It seems
reasonable to reserve at least the same per caput dose as is currently predicted from local,
regional and global contributions. On this basis, a further 200 pSv would be allocated to
future unknown practices.

50. Theoretically then, a total of (200 +200) pSv is taken not to be available from the
basic 1 mSv dose limit. The dose constraint, however, is not set at 0.6 mSv. This is because
there are uncertainties about future population habits, land use, etc. The F value in the
equation is assumed to be 0.5 to allow for future changes in critical group habits such as
distance from the source, components of diet, land usage and agricultural practice. The factor
applied should ensure that, after the optimization has been undertaken and the source is
operating, doses to the critical group should remain well below the dose limit for members
of the public.

51. The result of this example calculation leads to a generic level of dose constraint of
0.3 mSv.

8. EXAMPLE FOR DIRECT RADIATION EXPOSURE

52. In some practices there is no release of long lived nuclides to the environment but, for
example, there may only be direct radiation exposure. In such cases the dose is received in
the year of practice. There might, in the short term, be no contribution to Eglobal. However,
the critical group will still be exposed to Eregional and a margin for future unknown practices
will also be needed, Ereserved. The sum of Eregional + Ereserved, taken from the previous example,
is (0.1 + 0.2) mSv.

53. For a short-lived practice, the critical group may be well-defined and an F value
approaching 1 could be applied. The resultant dose constraint for this practice would be
0.7 mSv, at present. This, as has already been stated, is not a prescribed limit. Optimization
of protection should be carried out to determine the prescribed limit. Should this practice
continue long into the future, it may be necessary to adjust the dose constraint to allow for
the increase in Eglobal from other practices.

9. DOSE CONSTRAINTS IN VARIOUS COUNTRIES

54. Many countries have already set maximum levels of individual exposure for
constraining the optimization of various practices, predominantly nuclear power activities.
These levels are effectively values that are now called dose constraints. Table II summarizes
the range of dose constraints used in Member States. There can be seen to be a relatively
narrow range of values, between 0.1 and 0.5 mSv in a year.
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TABLE II. DOSE CONSTRAINTS AND THE PRACTICES TO WHICH
THEY APPLY IN SOME MEMBER STATES

Country

Argentina

Belgium

Germany

Italy

Luxembourg

Netherlands

Spain

Sweden

USSR

UK

USA

Dose
Constraint
(mSv-a'1)

0.3

0.25

0.3

0.1

0.3

0.3

0.25

0.1

0.25

0.5

0.25

Practice

Nuclear fuel cycle facilities

Nuclear fuel cycle facilities

Nuclear fuel cycle facilities

PWRs

Nuclear fuel cycle facilities

Nuclear fuel cycle facilities

Nuclear fuel cycle facilities

Power reactors

Power reactors

Effluent releases

Nuclear fuel cycle facilities

10. CONCLUSIONS

55. ICRP has established a dose limit for members of the public that is intended to limit
the risk to any individual for all sources of radiation exposure. The Commission recommends
the use of an individual source related criterion called a dose constraint, set at a level of dose
below the dose limit. The purpose is to ensure that no individual exceeds the dose limit
from exposures due to all sources and to reduce the inequity between members of the public
due to the detriment from the source.

56. The dose constraint will be different for different practices, but it is possible
conceptually to derive an upper level. This can be estimated by subtracting from the dose
limit for members of the public, the likely contributions to individual dose from globally
dispersed nuclides together with those from other local and regional sources. In addition to
these contributions, it may be prudent to reserve a portion of the dose limit for future
practices that are at present unknown.

57. After subtracting these contributions to individual dose, there remains theoretically a
fraction of the dose limit that is the maximum constraint for the practice under consideration.
This dose constraint could be used to bound the optimization of protection for the particular
source of concern. However, there may be changes in the future habits, demography and
agricultural practice of the critical group, so the dose constraint should be reduced to allow
for possible future changes.
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58. There should be other considerations in setting the dose constraint, which may
establish levels lower than the value derived as described above. These would be based on
knowledge of what is current good practice for the source.

59. A number of countries already have proposed maximum levels of dose from a single
source, figures that would now be called dose constraints. These appear to be in the range
of 0.1 - 0.5 mSv. Examples of generic levels of constraint calculated in this report, making
assumptions about the magnitude and duration of practices, suggest values of the same order
as the values already in use.

11. RECOMMENDATIONS

60. This report has considered the procedures to establish dose constraints. National
authorities will need to establish, in the licensing, prescribed limits below the constraints,
for particular sources. The existing values of prescribed limits for different practices in
Member States should be compiled. Such a compilation could give useful indications on the
achieved levels of 'good practice' for different practices and sources.
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GLOSSARY

Dose constraint, Ê
A dose constraint is an individual-related annual dose, which acts as a constraint to the

A

optimization process for the protective measures of a given practice. The ratio E/E,imit is
always less than 1. The dose constraint will prevent the total dose from many practices, each
optimized, from exceeding the dose limit, EIimit. If the individual dose in the critical group
after optimization is larger than the dose constraint, the outcome of the optimization process
should be dismissed and the next best option that satisfies the dose constraint be considered.

Prescribed limit, L
Prescribed limits are established by the appropriate regulatory authority for specific practices
or sources. Usually they are established by an optimization process. They express a
regulatory limit, with which the operating management has to comply. A prescribed limit
may apply not only to dose but also to any features that are under direct control of the
operating management, such as releases of radionuclides to the environment per unit time or
other quantities that can be checked by measurements or calculations.

Practice
A practice is defined as "a set of co-ordinated and continuing activities involving radiation
exposure that are aimed at a given purpose, or the combination of a number of similar such
sets". A practice should be justified, the protection of individuals against radiation from the
practice should be optimized, and dose limits should be applied to prevent excessive
detriment from a combination of practices. (See IAEA Safety Series No. 89, Principles for
the Exemption of Radiation Sources and Practices from Regulatory Control (1988), for further
detailed discussion).

Truncated collective dose, St
The truncated collective dose, ST, is defined as the finite time integral up to time I of the
collective dose rate due to a specific decision, event or specified part of a practice. It can be
used to assess the maximum annual per caput dose, ET, at time T from a given practice which
has been in operation up to the time t. If it is assumed that the population, N, is constant
during this time period, the maximum annual per caput dose, ET, can be calculated as

Source
A source is defined as "the physical entity whose use, manipulation, operation,
decommissioning and/or disposal are constituents of the coordinated set of activities defined
as practice". The source defined in this way is not equivalent to the practice, but is the
radioactive material, the equipment emitting radiation or containing radioactive material or
the installation producing or using radioactive material, which is the object of the practice.
(See IAEA Safety Series No. 89 for further detailed discussion).
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