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- Buildings - external surfaces -

Mechanical abrasion of wooden walls

Objective
To reduce external gamma and beta doses from contamination on external wooden walls of buildings within inhabited areas, and reduce inhalation dose from material resuspended from these surfaces.



Other benefits
Will remove contamination from external wooden walls of buildings.



Countermeasure description
The contamination level on a (painted) wooden wall may be reduced by abrasion using an electric hand held drill. This grinding procedure, which is commonly used to clean surfaces prior to painting, removes a thin surface layer (a few mm) and the associated contamination.

Fixing nails may need to be punched in or extracted before the operation. Resurfacing (e.g., painting) is generally required after the operation.  

This option is likely to give rise to dust, so application of water to dampen the surface or the use of a tie-down material (see data sheet 21) is recommended prior to implementation to limit the resuspension hazard.  



Target surface or population
Highly contaminated (painted) wooden external walls of buildings.



Target radionuclides
All long-lived beta and gamma emitting radionuclides. Should not be considered for removal of short-lived radionuclides alone. See Appendix B for information on radionuclides.



Scale of application
Any size. Suitable for small areas (e.g. houses) and large areas (e.g. industrial buildings/schools etc). 



Timing of implementation
Maximum benefit if carried out soon after deposition. Delay will allow horizontal migration of contaminants into wall, although this effect is unlikely to be significant on painted walls.



Constraints on implementation


Legal 
· Liability for possible damage to property.

· Ownership and access to property.

· Cultural heritage protection of listed and other historically important buildings



Environmental / technical 


Effectiveness


Reduction in contamination on the surface
A decontamination factor (DF) of between 1.5 and 2.5 can be achieved if this option is implemented soon after deposition.

Repeated application is unlikely to provide any significant increase in DF.



Reduction in surface dose rates
External dose rates from external wooden walls of buildings will be reduced by approximately the same value as the DF. 



Reduction in resuspension
Resuspended air concentrations will be reduced by the same value as the DF.



Averted doses
Reductions in external gamma dose rate shortly after decontamination of the walls of the building received by a member of the public living in an inhabited area could be expected to be around 5% following deposition under dry conditions. Following wet deposition, reductions in dose rates will be negligible. This is an illustrative value and should only be used to provide an indication of the likely effectiveness of this option and to compare across options. Further details can be found in Appendix C.

Factors influencing dose reduction:

· Effective and consistent application of option. The lower part of the wall needs to be cleaned carefully, as this is the surface that will provide the greatest dose to an individual near the building.

· Whether the surfaces surrounding the building have been decontaminated after treatment.

· Number of buildings in the area, i.e. environment type / land use.

· Population behaviour in area and the time spent by individuals close to or in wooden buildings.



Additional doses
Exposure pathways workers could be exposed to are:

· External exposure from environment and contaminated equipment 

· Inhalation of radioactive material resuspended from the ground and other surfaces (may be enhanced over normal levels)

· Inadvertent ingestion of dust from workers' hands
Contributions from pathways in italics will not be significant and using personal protective equipment (PPE) can control doses from these pathways. Exposure routes from transport and disposal of waste are not included. 

Beta/gamma hazard:

For radionuclides that present a beta/gamma hazard, external dose to workers from contamination in the environment will be a few times higher than public doses over the period of implementation. Even under very dusty conditions, the inhalation dose from resuspended material will only make a small contribution to the total worker dose.

Alpha hazard:

For radionuclides that present an alpha hazard, inhalation dose to workers from resuspended material will typically be a few times higher than public doses over the period of implementation. External dose from contamination in the environment can be ignored.

For further information on worker doses, see Appendix D.



Factors influencing effectiveness of procedure (technical)
· Contaminant aerosol size (large particles may be more easily removed). 

· The effectiveness of mechanical abrasion decreases with time after deposition, as the contamination may migrate horizontally deeper into the surface. This will depend on the permeability of the wall surface.

· Operator skills and degree of abrasion.



Factors influencing effectiveness of procedure (social)


Requirements


Required specific equipment
· A powered sander. This could be a specialist piece of equipment or a hand-held drill mounted with sandpaper discs or steel wool for grinding (cost about € 100).

· Scaffolding or mobile lifts for tall buildings.

· Transport vehicles for equipment and materials.



Required utilities and infrastructure
Power supply (petrol-driven mobile generator may be applied if power is not available).



Required consumables
Steel wool or sandpaper to be mounted on the drill.

Fuel and parts for generators, it required.


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



Required safety precautions
· For tall buildings: lifeline and safety helmets.

· Respiratory protection is essential.



Waste


Amount and type
About 0.1 kg m-2 solid waste, which it would be very difficult to collect.

N.B. Some sanders have in-built dust collectors which perform to varying degrees of efficiency.

Intervention costs (see Appendix E)

Equipment
€ 7 10-3 m-2


Consumables 
Steel wool or sandpaper: ca. € 1 – 2 m-2
Fuel (if required), at current prices

Labour


€ 2 101 m-2

Operator time
2 m2/team.hr (team size: 1 person)

Excludes time for setting up scaffolding, if required.



Factors influencing costs
The following are factors that will influence the time taken to implement the option and hence labour costs:

· Weather

· Building size

· Type of equipment used

· Access

· Use of personal protective equipment (PPE)

Also, costs will increase if scaffolding is required, and if repainting of walls is required.



Side effects / impact


Environmental impact


Social impact
· Implementation will make an area look clean and thus aid public reassurance.
· Distribution of contaminated paint particles in the environment may be unacceptable.


Practical experience
Tested on a realistic scale on selected walls in the former Soviet Union after the Chernobyl accident.



Key references
Andersson et al (2003); Hubert et al (1996); Roed, Andersson and Prip (1995)
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