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Emergency / pre-release

Closing windows, doors and air ducts and controlling air exchange 



Objective
To reduce air contaminant concentrations inside buildings during periods where outdoor concentrations are high, thereby reducing doses from inhalation and deposition indoors.  



Other benefits
Subsequent resuspension and contact transfer will be reduced. Indoor deposition will also be reduced.



Countermeasure description
By closing windows and doors during the period of elevated outdoor air contaminant concentrations, indoor air concentrations can be reduced.  If forced ventilation systems are equipped with effective aerosol filters, it can be advantageous to switch them on, as this will build up an overpressure in the building, so that virtually all air enters the dwelling through the ventilator filter.  If there is no effective filter, ventilators must be closed off.



Target surface or population
All types of buildings.



Target radionuclides
All radionuclides, with varying effect according to physico-chemical forms. See Appendix B for information on radionuclides.



Scale of application
Any size.  



Timing of implementation 
The early phase during the passage of the radioactive cloud, during which air contamination levels are high.



Constraints on implementation


Legal 
· Ownership and access to property.

· Waste disposal of material from ventilator filters (high activity concentrations).



Environmental 


Effectiveness 

Reduction in time-integrated air contamination 
Air decontamination factor (DF) of 2 can be achieved over the period implemented for particles in the 0.5 µm range, a DF of 8 for particles in the 4 µm range, and a DF of 12 for elemental iodine gas.  No effect on non-reactive gases, such as CH3I. 



Reduction in dose rate contribution
External gamma and beta dose rates from indoor deposition will be reduced by the value of the DF. 

Inhalation dose rates will be reduced by the value of the DF. 



Reduction in resuspension
Resuspended indoor air concentrations will, during the period of implementation, be reduced by the value of the DF.  Subsequent resuspended indoor air concentrations may also be reduced due to lower levels of contamination inside buildings. 


Averted doses
Over the period of optimised implementation (i.e., when outdoor air concentrations exceed indoor air concentrations), the method can reduce the inhalation dose by the values of the decontamination factors given above.  Also doses from indoor contaminants depositing over this period will be reduced by these factors.  Doses from contact transfer and resuspension will be reduced by the same factors as the indoor deposition.
Factors influencing dose reduction:

· Fraction of time spent indoors during the time the radioactive plume passes overhead and for a short period afterwards.

· Time and duration of implementation. 



Additional doses
This option is likely to be implemented by people who are living or working in the area and who are sheltering (see data sheet 5).



Factors influencing effectiveness of procedure (technical)
· Physico-chemical characteristics of contaminants (as distinguished above).

· Correct implementation of option.

· Time of operation (the longer the time between the appearance of the contaminated cloud and implementation of the option, the less effective the technique will be).
· Natural ventilation rate and furnishing of the dwelling.
· Higher effect achievable by sucking air from outdoors through a ventilator filter into the dwelling.
· Airing shortly after the cloud passage can further increase effect, but should be implemented with great care to ensure that the contaminated cloud has really gone.


Factors influencing effectiveness of procedure (social)


Requirements

Required equipment
No equipment required

Required utilities and infrastructure
Roads for transport of equipment and waste.



Required consumables
None

Required skills
Only a little instruction is likely to be required to communicate the objectives.



Required safety precautions


Waste

Amount and type
If ventilator system with filter is used:

Amount: Mass of filter likely to dominate.
Type: Filter
Specific activity can be high and require care in handling.



Intervention costs (see Appendix E) 

Equipment

None

Consumables

None

Labour


Operator time:
10 minutes per building for establishing set-up

Team size: 1 person

Work rate

-

Team size
people 
One person

Factors influencing costs


Side-effect evaluation 

Environmental impact
The disposal or storage of waste arising from the implementation of this option may have an environmental impact.  However, this should be minimised through the control of any disposal route and relevant authorisations.



Social impact
· It may require a thorough communication effort to understand the benefits of this option, particularly the variant, where air is deliberately sucked through a ventilation system into the building from outside.

· Waste disposal may not be acceptable.



Practical experience
Many indoor-outdoor air concentration studies have been made in, e.g., Denmark, Germany and the USA, which support the data.
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Andersson et al. (2002); Roed & Cannell (1987); Roed, J.(1985b) 

