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Over 80 years ago, international recommendations were made for protection against the
harmful effects of ionizing radiation by the organization now known as ICRP. For many
years those recommendations were directed at the protection of those working with ionizing
radiation----medical doctors and technicians----and the injuries to be protected against were
those that only occurred were the doses high enough, i.e., above a 'threshold of dose'.

However, by the 1960s it was becoming apparent that late effects of exposure, such as cancer,
could appear many years after exposure and that there was no ‘threshold' for these effects.
Thus, there was no 'safe’ level of radiation exposure; all doses carried some risk, even though
that risk might be small. Protection philosophy therefore became a question of managing risk.

In their Recommendations of 1990, ICRP devoted the majority of the text to addressing two
questions-----'What is the risk per unit of dose?' and 'At what level of fatal risk does the
exposure become unacceptable either for workers or for the public?' Having answered those
two questions, it was possible to combine them to set the levels of dose above which the
associated risk became unacceptable, thereby establishing dose limits for workers and the
public.

Since 1990, there have been many extensions of the philosophy of protection as ICRP sought
to deal with different situations. The Commission decided by about 2002 that the best way
forward was to consolidate the philosophy of protection. It was envisaged that the underlying
biology and dosimetry would be reviewed and used to re-assess the acceptability of
exposures.

The Commission also decided that the revision process should be 'open and transparent'.
Therefore drafts of the proposed Recommendations were made widely available, on the ICRP
website and at relevant conferences. Written comments were welcomed at every stage and by
2007 a consensus had been reached over the new Recommendations which provide a
protection philosophy that can be applied in all situations; planned exposure in normal
operations, emergency exposure in accidents and existing exposure for natural background or
residual contaminated areas.

The three key principles of radiological protection, justification, optimization and limitation
were retained in the revised Recommendations. The principles of justification and
optimization apply in all three exposure situations, whereas the principle of application of
dose limits only applies to planned exposure situations.



In 2007, the Commission also placed the primary emphasis on the ‘optimization of protection'
of single sources, the doses from which can be regulated and measured, rather than on the
dose limits. Those limits set a maximum risk to the individual from all regulated sources,
something that is difficult to measure and to regulate. Therefore the Commission now
emphasizes the use of 'dose constraints and reference levels' as restrictions to maximum
individual dose from single sources in the process of optimization.

Emphasis on optimization using reference levels in emergency and existing exposure
situations focuses attention on the projected level of dose remaining after implementation of
protection strategies. This expected level of dose should be below the selected value of the
reference level. These exposure situations often involve multiple exposure pathways which
mean that protection strategies involving a number of different protective actions will have to
be considered.

Emergency exposure situations include consideration of emergency preparedness and
response. These should include planning for the implementation of optimized protection
strategies which have the purpose of reducing exposures, should the emergency occur, to
below the selected value of the reference level. During emergency response, the
reference level would act as a benchmark for evaluating the effectiveness of protective
actions and as one input into the need for establishing further actions.

The reassessment of the risks of exposure in 2007 has given a lower fatal cancer risk per unit
dose than in 1990. This would imply that the dose limits could be higher in 2007 than in 1990
to achieve the same level of protection. Instead, the Commission has retained the previous
numerical values of the dose limits so that the level of protection is now higher than in 1990
for exposures at the dose limits.

In the case of pregnant women, whether at work or as members of the public, ICRP is clear
that the embryo/fetus should be treated essentially as a member of the public with the use of
the same constraints and reference levels as used for members of the public in all situations,
except for medical exposures of a pregnant patient. ICRP advises that receipt of absorbed
doses below 100 mGy to the embryo/ fetus should not be considered a reason for termination
of pregnancy.

The Recommendations of 2007 should therefore be seen as an evolution rather than a
revolution of philosophy, strengthening protection both for workers and the public.

ICRP Publication 60. 1990 Recommendations of the ICRP. Annals of the ICRP 21(1-3)
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