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ICRP publication 109, 2009 discusses the application of the
new advice of ICRP (ICRP publication 103), and explains how
the previous advice fits into the revised overall system of 
protection. Where the Commission’s advice is unchanged
from its previous recommendations, or issues are discussed
thoroughly in publications by other international organisations 
(IAEA BSS, DS 44), appropriate references are given and no 
detailed discussion is provided. 
The report does not cover emergency situations involving
unintended exposures of patients; these situations are dealt 
with separately by the Commission (ICRP, publication 105, 
2007).
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WHAT REMAINS UNCHANGED WHAT REMAINS UNCHANGED sincesince ICRP 60?ICRP 60?

The OBJECTIVESOBJECTIVES of RP in emergency exposure situations: 
* to prevent the occurrence of deterministic health 
effects among emergency workers, members of off-site 
assistance services, and in the public 
* to avoid, to the extent practicable, increased 
individual risks of incurring stochastic health effects.

The PRICIPLESPRICIPLES of RP: justification and optimisation are to be 
applied in emergency exposure situations.

The GUIDANCE LEVELSGUIDANCE LEVELS for the protection of emergency 
workers.

Maintaining continuity in the system of protection: transition from ICRP 60 to ICRP 103
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objectives

ObjectivesObjectives of of protectionprotection in in EmergencyEmergency
ExposureExposure SituationsSituations

(ICRP 103, 109, IAEA BSS 2009)
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Women who have declared that they 
are pregnant, or who are nursing an 
infant, should not have an 
emergency role that would be 
expected to lead to doses greater 
than 1mSv or significant bodily 
contamination (ICRP 109)

Standards for deterministic health effects
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WHAT IS NEW?WHAT IS NEW?

Introduction of a REFERENCE LEVELREFERENCE LEVEL which represents 
the level of dose or risk, above which it is judged to be 
inappropriate to plan to allow exposures to occur.
Commission recommends that national authorities set (a) 
reference level(s) between, typically, 20 mSv and 100 mSv
effective dose (acute or annual, as applicable).
ALL EXPOSURE PATHWAYSALL EXPOSURE PATHWAYS and all relevant protection 
options have to be considered when deciding on the 
optimum course of action to be taken.
The full protective STRATEGYSTRATEGY must be justified, resulting in 
more good than harm.

New advise of ICRP 103
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Conceptual set of (effective) dosesConceptual set of (effective) doses, for use in the justification and 
optimisation of emergency plans and decisions:

‘‘projected doseprojected dose’’:: dose expected to be received in the absence of 
planned protective measures; 
‘‘residual doseresidual dose’’:: residual dose = projected doses – averted dose; dose 
expected to be received or measured/assessed following implementation 
of planned protection strategy; the residual dose is derived in planning as 
the dose to each of a set of ‘representative persons’ (ICRP publication 
101). The residual dose is the quantity that is compared to the appropriate 
reference level when selecting and assessing protection strategies.
‘‘averted doseaverted dose’’:: dose expected to be avoided through the implementation 
of planned protective actions. In general, averted dose refers to the 
implementation of individual protective actions, but may, if specified, refer 
to the dose avoided from the implementation of several protective actions.

Conceptual framework
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System of protection: ICRP 60
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System of protection: ICRP 109
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Refernce levels
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EffectiveEffective dose vs. dose vs. organorgan dose?dose?
Organ dose calculations were performed for an extensive set of 
radionuclides which might be  relevant for emergency exposure situations. 
The calculated organ doses corresponding to an effective dose of 100 mSv
were compared with the following criteria:

* the doses expected to result in a cancer incidence of double  
the spontaneous level (doubling dose).
* the dose at which severe radiation induced complications can 
be expected in 5% of the cases within 5 years (tolerance dose).

In no cases was the tolerance dose exceeded but in the following cases 
the doubling dose was exceeded: Thyroid cancer in individuals exposed as 
adults to II--125 or I125 or I--131131 and for all solid cancer in adults exposed to As-73 
as children. 

On the basis of these results ICRP concludes that effective doseOn the basis of these results ICRP concludes that effective dose is is 
indeed valid up to 100indeed valid up to 100 mSvmSv..

Dose considerations
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IMPORTANT ASPECTS DURING PLANNINGIMPORTANT ASPECTS DURING PLANNING

Identify the dominant exposure pathwaysdominant exposure pathways, the times times over which 
components of the dose will be received, and the potential effectivenesspotential effectiveness
of individual protective measures.

The Commission recommends that plansplans are prepared for all types of 
possible emergency exposure situation.

To the extent possible, the overall strategy and its constituent individual 
protective measures should be worked through and agreed with all those 
potentially exposed or affected (stakeholderstakeholder involvement) .

preparedness
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The role of the nuclide vector
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Options for protection
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The role of the reference level
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Application of the new advise during emergency response
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Implementing Protection StrategiesImplementing Protection Strategies

Once the protection strategy has been optimised, triggerstriggers for initiating the 
emergency response plan shall be developed. Triggers are expressed in 
terms of any observable circumstances or directly measurable quantitiesmeasurable quantities, 
such as dose rates, reactor core temperatures, wind directiondose rates, reactor core temperatures, wind direction. . They 
may be related to dose considerations, but are more likely to be related to 
key indicators that the situation has occurred for which the plan (or a group 
of actions within the plan) was developed.

The predefined reference level is used as a benchmarkbenchmark against which the 
results of implementing an optimised protection strategy are assessed, and 
for guiding the development and implementation of further protective 
measures if necessary.

practical aspects
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operational aspects
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The results of optimisation
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Termination of Termination of 
protective protective 
measuresmeasures

The decision to
terminateterminate protective 
measures will need to 
appropriately reflect the 
prevailing circumstances 
of the emergency 
exposure situation. The 
reference level will be an 
important input when 
deciding whether or not 
to terminate protective 
measures.

Actual dose distribution
after re-optimizing the 
Protection Strategy

RESIDUAL 
DOSE 

(mSv in a year)

REFERENCE
LEVEL

Dose distribution after 
termination of 
protective measures in 
unforeseen 
circumstances

TERMINATION OF 
PROTECTIVE MEASURES

Initial projected dose 
distribution
following implementation 
of  planned Protection 
Strategy Dose distribution after 

termination of 
protective measures as 
planned

Focus attention here

Back to „normality“
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practical advise
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TRANSITION to REHABILITATIONTRANSITION to REHABILITATION

There are no preno pre--determined temporal or geographic boundariesdetermined temporal or geographic boundaries that 
delineate the transition from an emergency exposure situation to an existing 
exposure situation. In general, a reference level of the magnitude used in 
emergency exposure situations will not be acceptable as a long-term 
benchmark, as these exposure levels are generally unsustainable from unsustainable from 
social and political standpointssocial and political standpoints. 

As such, governments and/or regulatory authorities will, at some point, 
identify a new reference level, typically between 1 and 20 mSv in a year, 
which can be used to judge optimisation of protection strategies in the 
longer term, i.e. for existing exposure situations.

rehabilitation
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administrative issues
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Dealing with long term consequences

ICRP will provide advise on the

““Application of the Commission's system Application of the Commission's system to to thethe
ProtectionProtection of People of People LivingLiving in Long Term in Long Term ContaminatedContaminated
TerritoriesTerritories afterafter a a NuclearNuclear AccidentAccident oror a a RadiationRadiation
EmergencyEmergency““

in ICRP publication 111 (2010)


