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Control of radiation exposures to the public following a major nuclear 
accident can be achieved through intervention by implementing 
countermeasures such as sheltering, iodine prophylaxis, evacuation, control 
of foodstuff, etc. Intervention levels (IL) are formulated such that exposure to 
individuals from all exposure pathways is well below the thresholds for 
deterministic effects, and risk of stochastic health effects to individuals and 
overall incidence of stochastic effects in the exposed population are 
minimised. It is also necessary to translate such ILs into quantities, called 
derived intervention levels (DIL) that can be measured. The ILs followed in 
various countries for the recommended countermeasures cater to the 
exposure range of 1-50 mSv for sheltering, 10-500 mSv for evacuation, 30-
1000 mSv for iodine prophylaxis and 1-10 mSv for food control. The models 
used for these are based on conservative estimations assuming maximum 
dose delivered to the critical group for the pathway assumed. While the 
concept of upper dose level above which countermeasures is always justified 
to avoid deterministic effects, the lower range of dose levels  have to be 
optimised based on various parameters as discussed in this paper.  

While arriving at the ILs, the question to be addressed is: How 
much (dose) risk should be averted by the intervention planned? 
Implementation of any countermeasure will result in some 
inconvenience/ limitation of resource/ disruption and consequently, a 
positive net benefit will justify the intervention. Sheltering may result 
in substantially less disruption than evacuation, but if the type of 
sheltering is not offering enough radiation shielding or ventilation 
protection, this may not result in significant reduction of exposure. It is 
to be ensured that deterministic effects are totally avoided and it is 
possible to define a “safe” threshold exposure and above which 
balancing risks and benefits is not applicable. While the dose limit for 
the public from a practice is relatively small, the intervention level 
based on averted dose may have to be high, as significant reduction in 
exposure is required to justify the intervention. For intervention after a 
major nuclear / radiological accident, the non-radiological risk could 
be much larger, particularly if it is necessary to evacuate a large 
number of people. The variation between intervention levels for 
different nuclear/ radiological emergency situation could also differ 
quite significantly. In case of intervention, the doses received before 
the countermeasures are implemented should not be counted for 
balancing the detriment and benefit as these doses will be received 
whether or not the intervention is carried out.  At the same time, 
applying the concept of averted dose involves lot of uncertainty in 
predicting and advising the time of intervention.  The initial planning 
for various emergencies should include a choice of intervention levels, 
as discussed in this paper, in terms of averted doses, that will be 
justified and reasonably well optimized. Each protective action should 
therefore be considered on its own merits and the doses that would be 
incurred via all relevant pathways of exposure should also be assessed.  
  


