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1. INTRODUCTION
In 1999, the International Radiological Protection Association (IRPA) asked for contributions
to the debate on future changes to the radiological protection system proposed by the
International Commission on Radiological Protection (ICRP). In response, the Board of the
French Society for Radiation Protection (SFRP) created a working group to deal specifically
with this issue. It met on several occasions between April and July and its findings were
presented at the IRPA Congress in May 2000. They were also published in the French journal
RADIOPROTECTION and in the British Journal of Radiological Protection. [1].

To further its discussions, the Board of the SFRP decided to create a second working group
which became operational in September 2001. It has around 20 members representing the
major players in the radiological protection field in France: authorities, experts and
professionals from the nuclear, medical and research fields as well as one association
representative (the list of members can be found at the end of this document). The working
group was set up to produce proposals relating to the key issues likely to be raised,
particularly by the ICRP, concerning the development of new radiological protection
recommendations. The members of the working group analysed the ICRP memorandum
published in the June 2001 edition of the Journal of Radiological Protection [2] and used their
own experience to determine what these key issues would be. 

The following issues were discussed:
- General thoughts on the new radiological protection system proposed by the ICRP,
- Individual and collective approaches to the radiological risk,
- Comparison with chemical risk management,
- Radiological protection of the environment,
- Changes in exposure levels and units of measurement.

This paper, which has been approved by the Board of the SFRP, gives the main conclusions
of the working group on the key issues in these areas. It is intended to reflect the various
opinions expressed during the groups’ work sessions. 



2. GENERAL THOUGHTS ON THE NEW RADIOLOGICAL PROTECTION
SYSTEM PROPOSED BY THE ICRP

2.1. Thoughts on the major changes made to the protection system
The new system suggested by the ICRP in its June 2001 publication [2] centres on protection
of the individual and is based on two considerations that apply to previously justified sources
(the justification of activities, in the opinion of the ICRP, will no more be covered by the new
radiological protection system).

- Controlling individual doses is the first consideration. To this end, the ICRP proposes to
classify annual individual doses in ascending order of exposure, estimated as a function
of the extent to which they differ from the naturally-occurring radiation reference value
(level between 1 and 10 mSv per year, so-called "normal" level). In turn, this
classification is supplemented by proposed protective actions. The types of action
proposed differ according to the type of source (optional or unavoidable) and the type of
exposure (public, medical, workers). 

- Optimising radiological protection is the second consideration. This is presented as
resulting from of a moral obligation due to adoption of the linear no-threshold
relationship. The aim is to reduce the number of exposed individuals and the levels of
individual doses to “as low as reasonably practicable”. In particular, the optimisation
process should make players more involved in risk assessment and management.

Several members of the group are of the opinion that this system, which can be summed up as
“focusing on the individual while making allowance for the group”, is not really any different
from the existing system, in that it essentially consists in reversing the priorities. Even though
the existing system is group-centred, it provides many opportunities for considering
individuals.

Several members of the working group consider it important not to prioritise the three
principles (justification, optimisation and reduction) and think that they should all carry equal
weight within the protection system.

In particular, several working group members emphasise the need to keep justification at the
heart of the radiological protection system, agreeing at the same time that as a general rule,
the justification decision does not depend on radiological protection considerations alone.
Some members also think that what is recommended in the medical field would have to serve
as a basis in non-medical fields. The aim therefore would be to have several levels of
justification, namely:

- 1. justification of the use of radiation for a given purpose,
- 2. justification of the facility in which exposure occurs,
- 3. justification of the activities leading to exposure,
- 4. justification of the doses received by given individuals.

Points 3 and 4 would have to be included explicitly in the optimisation approach.



The ICRP proposal to exclude a priori all situations leading to individual doses of less than
0.01 mSv/year from the radiological protection system was discussed by the working group:
- All the working group members think it undesirable to eliminate a priori any form of

monitoring. 
- Some members think it important to put the doses into context before taking any

decisions as to how they should be managed. For example, even though discharges from
nuclear facilities give rise to doses of less than 0.01 mSv/year, they should not be
excluded from the protection system since this could result in relaxing of the constraints
associated with surveillance. An a priori exclusion would contradict the optimisation
principle whereby all doses, no matter how small, have to be prevented as far as
reasonably achievable. This being so, the fact that no exposure levels are excluded from
the system does not mean that the efforts to reduce doses cannot be halted, essentially
for reasons relating to the allocation of protection resources. But this decision depends
on the exposure situation (context, resources required etc.). Decisions are taken on a
case-by-case basis when the optimisation principle is being implemented and in
concertation with the players involved. 

- Other members of the working group, particularly those with medical backgrounds,
think that it would be a good thing to have a generic exclusion level since this would
prevent a priori protection resources from being allocated to areas where they were not
needed, particularly to reduce doses that were considered as being insignificant in view
of the individual risk they presented. 

- Other members again have suggested that the ICRP proposal should be altered slightly
and that a generic exclusion level should be set at 0.01 mSv per year, except for sources
whose levels of stability could not be guaranteed, mainly discharges. 

Some working group members wonder whether it is necessary or indeed actually possible to
simplify the existing system. The first working group had noted the plethora of different
situations and realised how important it was to adapt the system to them [1]. It had also come
to the conclusion that it would be beneficial to have tools that could be used to better
understand the approach adopted for managing the exposure situations. If the system
proposed by the ICRP was adapted, it could be interesting to have a system that proposes two
distinct considerations.

- First consideration: “Appreciating the individual health risk” 
This involves appreciating the level of the health risk associated with a given individual
dose, regardless of the context in which the dose was received. Two questions have to
be asked from the outset: (i) what is the individual dose level (regardless of whether the
source is occupational, medical or public, natural or artificial, real or potential) and (ii)
does this level pose a health problem? 
Individual doses could then be appreciated on a scale indicating the level of concern
associated with each individual dose range (three broad individual dose ranges would
suffice). The scale would also indicate whether there was any need to take “health
protection action”. In view of the three annual individual dose ranges, this action would
fall into one of the following categories:
- necessary (for high doses),



- to be examined (for medium doses) or
- not relevant (for very low doses).
In this case, the need for such action would be appreciated purely in the light of the
concern resulting from the health risk. There would be an obligation for the action to
produce results, i.e. a reduction in individual doses. 

- Second consideration: “Managing exposure situations”
This involves considering exposure in context (i.e. exposure situations determined by
the type of source, the category of the exposed individual, the number of individuals
exposed etc.) to determine the type of radiological protection action that might be taken
to manage individual doses and the number of individuals exposed. Several tools and
actions exist for managing different exposure situations (e.g. dose limits and constraints,
reference values, optimisation, intervention levels, work organisation etc.). In this case,
the action taken to manage the various exposure situations does not depend on the health
risk alone but makes allowance for other risk exposure management factors including
acceptability and justification criteria associated with the activities at the root of the
exposure. It is then possible to create a table showing the types of action recommended
for comparable exposure situation categories. There would be no automatic link
between the individual exposure levels on the individual risk scale described above and
classification of the exposure situations. 

The first consideration has the advantage of providing an individual risk scale that enables
exposed individuals to situate their dose levels and put the risks they run into perspective as
regards other risks. This type of scale would be particularly useful to communicate on the risk
levels and would help to gradually build up a risk culture within society. The second
consideration includes many aspects of the existing system. It would be important to maintain
a clear distinction between the two considerations, without forgetting that the two go hand-in-
hand.

The working group members were unanimous in supporting the instigation of an individual
risk scale, even though no consensus has been reached on the individual dose values for each
category.

2.2. Terminology
The ICRP proposal introduces new terms which, in the opinion of the working group
members, make the proposed system difficult to understand. These include:

- The new definition of source, which makes a difference between “optional” sources and
“unavoidable” sources. 

Some members of the working group think that the word “optional” is ambiguous since the
proposed system applies to sources that have already been justified. The choice, which
“optional” implies, is considered as having been made already. 

There was a general feeling among some members that an accurate definition of the word
“source” should be given. In particular, it should be stated whether sources are defined as a



function of the target (type of individual exposed) or of the source of radiation (equipment,
facility etc.) which can be dealt with.

- Classification as “normal” of individual doses corresponding to the natural background
radiation level. 

Some working group members would like to see this replaced by “natural level” or “average
level”. 

- The indication “no protective action” for typical protective actions associated with
certain dose levels. 

The majority of working group members think that this wording will give rise to
misunderstandings since it implies that no radiological protection measures of any kind will
be taken, even in the case of doses that are higher than the so-called negligible level. If this
type of table showing typical protective actions were to be adopted definitively, it would have
to be stated for each exposure situation and dose level whether any specific protective action
was to be implemented, whether the optimisation or surveillance process was to be
maintained or even whether no action at all was to be taken within the negligible range. 

- Distinction between ALARA and ALARP
Some members of the working group think that calling the optimisation principle “ALARP”
instead of “ALARA” is a deliberate attempt to show that optimising radiological protection is
not just a cost-benefit equation but includes other considerations and value judgements. 

Others think that, in practice, the implementation of the ALARA principle rarely uses cost-
benefit analysis and already makes allowance for other factors. They think that the new
terminology would confuse the issue.

3. INDIVIDUAL AND COLLECTIVE APPROACHES TO THE
RADIOLOGICAL RISK

3.1. Making allowance for individual sensitivity when determining protection action levels
The new guidelines proposed for the protection system focus on protecting individuals. Given
that different individual react to the effects of radiation in different ways, the problem arises
as to how to take these differences in sensitivity into account. While this issue is not dealt
with explicitly in the ICRP proposal, the working group thought the issue was worth
discussing.

The working group considers that a distinction has to be made between two types of
sensitivity:

- “group” sensitivity, depending on the ages and genders of the exposed individuals,
- “individual” sensitivity, depending on each individual’s genetic makeup.

As far as group sensitivity is concerned, the working group is of the opinion that the dose
limits laid down by the ICRP to protect the population as a whole and workers in particular
had been chosen to protect an “average” population, making allowance for potential



differences. Thus, for example, the specific dose limits for pregnant women were established
to protect the foetus. The existing system therefore makes allowance for group sensitivity.

On the assumption that an individual-based protection system could be established in the
future, it would be difficult to make too fine a distinction between groups of individuals (with,
for example, different annual dose limits that depended on age). In the opinion of the working
group, the radiological protection system can make allowance for group sensitivity only in the
medical field. It is currently recognised that where radiodiagnosis is concerned, three groups
have to be taken into account: children, pregnant women and “others”. For the working group
members, it would be hard to make a finer distinction. In the case of radiotherapy, the
treatment is adapted to each individual depending on his initial reactions. 

In the case of individual sensitivity, the working group notes that some scientific research is
being carried out into the possibility of testing the genetic sensitivity of individuals, but that it
is not operational on a wide scale. The working group considers that were this possibility to
become a reality, there would be a need for extensive debate on the ethical and social aspects
associated with the use of tests, particularly in the case of worker exposure. 

To conclude, if the protection system is to become more individual-based, the working group
considers it essential that group radiosensitivity continue to be taken into account in the
system, with an explanation of how this is done. As regards individual radiosensitivity, the
working group suggests that the ICRP should start discussing forthwith the ethical and social
limits that will have to be considered. This issue extends beyond the scope of radiological
protection and other competent players will have to take part in the discussions.

3.2. Using collective dose
The working group discussed the use of collective dose on the basis of a document produced
by a working group at the Institute for Protection and Nuclear Safety (IPSN) [3] and taken
over in its name by the Institute for Radiological Protection and Nuclear Safety (IRSN). 

In short, the IRSN considers collective dose to be a useful indicator, although not an exclusive
one, of the collective aspect of risk, provided it is used wisely and makes allowance for
certain limits. Collective dose can be used to assess the dosimetric impact of activities and
sources on groups of individuals, or to assess the number of stochastic effects likely to be
produced by exposure of a group of individuals. The methods used to calculate collective
doses and the way they are used must be adapted to the situations in hand. The major limits to
be laid down when using collective dose, as presented in the IRSN document, are as follows:

- Different exposure situations and conditions should not be lumped together.
Consequently, collective dose should be calculated for homogeneous segments of
population in such a way that each segment combines similar individual doses (no
differences greater than one or two orders of magnitude at the most), the time periods
do not differ by more than one or two orders of magnitude and very low doses are not
ignored a priori. The approach consisting of segmentation and segment appreciation is
more realistic and more credible than adopting a generic de minimis dose. 



- When the collective dose is being calculated for risk assessment purposes, the
breakdown into segments should not combine individual doses associated with different
risks, should not make allowance for periods in excess of a few decades (one century at
the most) and lastly, should only take into account population groups with identical
biological characteristics (age for example), because of the differing levels of
radiosensitivity. 

- Finally, before the results of a collective dose calculation are interpreted, the major
components of the dose must be known (number of persons exposed, average individual
dose, individual dose distribution etc.). 

As a whole, the working group agrees with the proposals in the IRSN document with a few
slight reservations:

- All the members agrees that collective dose is a useful performance indicator. It is a
good operational tool for the radiological protection of workers. It is necessary when the
radiological protection optimisation approach is being implemented. 

- Conversely, some working group members are opposed to using collective dose as a
risk indicator for a given population, for example for calculating a number of potential
effects for a population, particularly in the field of medically-induced radiation
associated with radiodiagnosis.

The working group is also discussing the question of whether or not to set a "de minimis"
individual dose level below which no collective dose calculations need to be carried out.
- Some working group members think that a "de minimis" level should be set a priori to

exclude very low doses from the collective dose calculation. This level could be of the
same order of magnitude as the fluctuation in naturally-occurring radioactivity. 

- Other members think that it is impossible to determine a generic "de minimis" level and
are of the opinion that it should be set on a case by case basis. 

- Finally, other members again agree with the IRSN which considers that depending on
the situations and the issues at stake, collective dose calculation should not be
systematically excluded, even when very low doses are involved. They consider in
particular that the fluctuation interval of naturally-occurring radiation does not
constitute a risk-free threshold as regards the potential effects of radiation.

4. COMPARISON WITH CHEMICAL RISK MANAGEMENT
The members of the working group thought it important to start thinking about any
differences there might be between how carcinogenic chemical risks and radiological risks
were assessed and managed, with a view to determining whether or not they could be brought
into line. 



Three major issues were discussed:
- The ways in which carcinogenic chemical risks are assessed,
- The ways in which chemical risks are managed,
- The way in which allowance is made for multi-risk situations.

Assessing carcinogenic chemical risks

In the special case of so-called “genotoxic” carcinogenic substances, it is interesting to note
that the bodies charges with assessing chemical risks in various countries (the World Health
Organisation (WHO), the United States Environmental Protection Agency (US-EPA) etc.)
adopt the prudent hypothesis of a linear no-threshold exposure-risk relationship, as is the case
for radiological risks. The status of these linear no-threshold relationships is important: they
are simplified models used for risk management, not models that are supposed to illustrate
biological mechanisms. As with radiological risk management, there is a certain amount of
controversy as to whether or not a threshold exists but generally speaking, the risk of
contracting cancer at low doses is quantified using linear no-threshold relationships.

How carcinogenic chemical risks are managed

As far as protecting the public is concerned, risks associated with carcinogenic chemical
substances are usually managed by adopting limit values that are set to make allowance for a
health risk criterion and a feasibility criterion based on the best available protection
technology. As far as the health risk is concerned, the WHO proposes, for example, reference
values for air and water pollution that correspond to a lifetime risk for the public of
contracting cancer of 10-5 for exposure over a 70-year period. The various bodies charged
with determining limit values generally use the WHO figures, adapting them when required as
a function of the available technology. 

It should be noted that the negligible risk concept is used by some organisations when
determining guidelines or limit values for carcinogenic chemical substances. In the United
States, the risk of cancer excess occurring (as opposed to cancer-related death) is set by the
US-EPA at 10-6 over an entire lifetime, whereas the British Health and Safety Executive
adopts a value of 10-6 per year. 

There is no optimisation of protection principle as such in chemical risk management policies.
However, it is interesting to note that in special cases, such as water quality management, the
US-EPA determines two values: (i) a concentration limit value that makes allowance for costs
and technical feasibility and (ii) a value corresponding to a target concentration in water, set
for health reasons. The latter is lower or equal to the limit value and thus determines the goal
to be reached. 

As far as environmental protection is concerned, it is generally accepted that risks for
ecosystems can be estimated, in association with discharges of chemical substances. The
feasibility of this approach is still being examined for radiological risks (see Section 5).



Making allowance for multi-risk situations

The members of the working group underline the frequent need to arbitrate between several
types of risk (radiological and chemical for example) when determining acceptable risk levels.
It would be helpful if the ICRP could turn its mind to this issue on the basis of real-life case
studies.

The working group came to the conclusion that in some areas (notably risk assessment), there
was a certain degree of consistency between radiological and chemical carcinogen risk
management. However, this consistency needs to be even more widespread. The working
group suggests that the ICRP join forces with chemical carcinogen risk experts to align the
ways in which the two types of risk are managed.

5. RADIOLOGICAL PROTECTION OF THE ENVIRONMENT
Radiological protection of the environment has been given a new international dimension,
mainly due to the conferences held in Rio de Janeiro and Kyoto, and has led to an increasing
interest in the concept of sustainable development and adoption of the precautionary
principle.

For some years now, numerous organisations have been reflecting on the radiological
protection of the environment. Some notable examples are the European research programme
FASSET, the Envirhom programme run by the French Institute for Radiological Protection
and Nuclear Safety, the working group of the International Union of Radioecology, the expert
meetings organised by the International Atomic Energy Agency and the recent task group set
up by the ICRP [4].

The working group thinks that the view currently held by the ICRP, as expressed for example
in its Publication 60, namely that if man is protected, the environment is protected,
inadequately addresses current concerns. In particular, the working group notes that:
- This opinion makes no allowance for protection of the environment as such, particularly

as regards animal and plant species whose development nowadays does not interact
with that of man; this means that inadequate allowance is being made for the protection
of future generations.

- There are currently no recognised international standards or criteria for the quality of
the environment.

- Consistent environmental measurement methods will have to be developed and applied
on an international scale.

- The protection of man requires a “system” approach that makes allowance for the
numerous complex interactions between the environment and the creatures living in it.
Protection of the environment should therefore focus on the ecosystem. 

The working group encourages the ICRP to continue its work on the protection of the
environment and to involve experts in all the relevant areas (beyond radiological protection
alone). It underlines how important it is to consult all stakeholders when drafting the quality
criteria that will be necessary to assess the effectiveness of radiological protection of the



environment.

6. CHANGES IN DOSIMETRIC UNITS AND QUANTITIES
The working group set about listing the dosimetric quantities used in the various fields
(patients, workers, the public) and their units, making a distinction between operational
quantities (which are measured) and radiological protection quantities (which are calculated). 

It appeared that the main problem at present is the fact that the same unit is used for
equivalent dose to organs and effective dose, causing a considerable amount of confusion.
This problem is evident in certain medical publications which, for example, express the doses
received by patients during X-ray examinations as equivalent doses (in mSv) without stating
clearly that this is the case, with the doses being interpreted subsequently as effective doses
(or vice versa).

The working group strongly recommends that different units be used for equivalent dose and
effective dose. 

Furthermore, the group considers that the ICRP should be more explicit about the different
quantities and to their meaning. 

The working group’s wish is that if the weighting coefficients (WT et WR) were to be
modified, the ICRP would make allowance for the impact of the changes on radiological
protection in general and the calibration of certain dosimeters (particularly neutron
dosimeters) in particular. The group recommends that the protection quantities defined by the
ICRP and the operational quantities defined by the ICRU should be as consistent as possible.
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