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- Emergency / pre-release -

Evacuation

Objective
To reduce exposure from airborne radioactive material as the contaminated plume passes through inhabited areas.  Evacuation will also reduce external doses from beta and gamma emitters on outdoor surfaces during the evacuation period. 



Other benefits
The evacuation of the population from the contaminated area may aid the implementation of other countermeasures. 



Countermeasure description
Evacuation is the temporary removal of a population out of highly contaminated areas.  Evacuation may be to an unaffected area or an area with much lower levels of contamination.

Evacuation may be triggered by dose criteria as part of the emergency plans for a nuclear establishment and may be considered to protect people in the following circumstances:

· As a precaution before any release of radioactivity occurs. This requires forewarning of the event and sufficient time to complete evacuation prior to the event, should it occur.

· In scenarios where short term doses are projected to be large (of the order of a few tens of mSv or higher).

· When uncertainty in the progression of an accident event is likely to justify evacuation.

· after a release has occurred to prevent short-term, relatively high external doses from deposited radionuclides.

Evacuation may also be considered after a release to facilitate the implementation of decontamination and other countermeasures.

Prior to evacuation, it is important to establish a criteria / strategy for returning the evacuated population. Too rapid a relaxation of evacuation, ie before the full pattern of environmental contamination has been assessed, could result in unnecessary exposure of the population.

If a release occurs, the need to delay withdrawal of evacuation until a formal statement is given that the situation has been made safe, means that emergency plans should assume evacuation will last from several days up to perhaps a week or so.



Target surface or population
People living in inhabited areas who are likely to be affected or are affected by radioactive contamination released into the environment.



Target radionuclides
All radionuclides. Will give protection against high levels of short-lived radionuclides present in a release to atmosphere. 



Scale of application
Any.

Around nuclear sites, pre-planning for evacuation is typically limited to a few kilometres. 



Timing of imlementation
Maximum benefit if people are evacuated before the contaminated plume reaches the area and evacuation continues until the release has stopped and any high levels of short-lived radionuclides deposited on the ground have reduced.



Constraints on implementation


Legal 
Requires appropriate level of approval prior to implementation.

Human rights concerns.



Environmental / technical 
The nature of the environment and transport infrastructure could hinder the evacuation process.

Temporary accommodation (e.g. evacuation centre, hotels, sports centres) would be required.



Effectiveness


Reduction in contamination on the surface
This option will not reduce contamination levels in the environment

Reduction in surface dose rates


Reduction in resuspension


Averted doses
Doses will be averted during the period of evacuation.  The averted dose will be influenced by the level of exposure at the location used for evacuation and the duration of evacuation.  



Additional doses
Additional doses would be received by those overseeing implementation of evacuation, transporting the evacuees out of the contaminated area and those providing security for the evacuated area. 



Factors influencing effectiveness of procedure (technical)
· Speed of implementation and effectiveness of mechanism to deliver advice, eg. siren, phone call, radio, television, door-to-door

· Starting time of the evacuation. Availability of radiological data (monitoring strategy) and radiological assessments that will help to determine timing and scale of evacuation. 

· Availability of geographic and demographic data.

· Availability of efficient, comprehensive and trusted communicators 

· Size of area and population affected

· Ease of evacuation, e.g. does area to be evacuated include hospitals, old people’s homes, industrial processes?

· Weather (adverse conditions affect speed and safety of evacuation)

· The transport infrastructure, methods of transport and the time needed to evacuate different communities (villages, towns, districts). 

· Evacuation route: evacuation through the plume will increase dose.

· Effectiveness of pre-planning and decision making tools to identify appropriate evacuation area.



Factors influencing effectiveness of procedure (social)
· Compliance of public to evacuate

· Public’s trust in authorities 

· Supervised visits to the evacuated area in order to retrieve possessions or deal with pets / animals may reduce the pressure for an early withdrawal of evacuation



Requirements


Required specific equipment
Organised transport (e.g. coaches) or self-evacuation by private vehicle. Road transport is likely to be available locally, however drivers may be unwilling to enter affected areas.



Required utilities and infrastructure
Mechanism for initiating countermeasure: siren, phone call, radio, television, door-to-door 

Receptive political infrastructure 

Reception centre and/or accommodation. Prolonged evacuation requires the provision of more comfortable living conditions than many evacuation centres can provide 

Medical and counselling services for the evacuated population including personal monitoring

Help line for worried relatives

Defined evacuation routes (congestion will affect speed of evacuation; evacuation through an ongoing release will unnecessarily expose the evacuating population)

Mechanism to collect details of all those evacuated, for subsequent dose estimation and decisions on health follow-up programmes.

Security provision for evacuated properties

Mechanism for those affected to input into decisions on the recovery strategy

Mechanism for direct verbal information and dialogue with the evacuees prior to their return to the area

Required consumables
Food & drink; bedding; clothing; products for personal hygiene etc.



Required skills
Expert moderation and organisational skills



Required safety precautions
Personal protective equipment (PPE) may be required for people entering the area to control the implementation of evacuation and transport people out of the contaminated area..

Waste


Amount and type


Intervention costs


Equipment
Transport costs

Accommodation costs

Consumables
Cost of consumables to support evacuated population



Labour
Standard labour costs.

Operator time
A large team of people would be required to issue advice, control the evacuated area and support the evacuated population.

Factors influencing costs
Size of evacuated population

Duration of evacuation

Effectiveness of pre-planning to aid efficiency of evacuation process.



Side effects / impact


Environmental impact
May be temporary change to land use.



Social impact
Can cause major upheaval and worry for the affected population, particularly for old and sick people. 

Restriction of freedom.

Potentially high impact, in sense of building trust, but errors could lead to a loss of trust.

Evacuated persons could become designated “victims” of incident

Designation of “The Evacuated Area” will affect economy of area e.g. tourism, business (even if area not affected by plume/ contamination)

Community spirit may be heightened through the shared experience; therefore communities should be evacuated together (not split-up).

Protection of important minority or cultural subgroups (e.g. reindeer herders)

May encourage adjacent, unaffected populations to self-evacuate

Additional burden on medical and other local services

Practical experience
Large numbers of people were evacuated from Pripyat and the surrounding exclusion zone after the Chernobyl accident in the former Soviet Union.



Key references
NRPB (1990), IAEA, 1991
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