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Peelable coatings

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



Other benefits
Will remove contamination from external building surfaces and paved/road surfaces.  Peelable coatings will also stop inhalation doses from resuspended material to the public and workers implementing clean-up options while they are in place (tie-down).



Countermeasure description
Detex or Pelableau are examples of peelable coating. Other materials may be appropriate for use as peelable coatings, eg. PVA.
Detex:

On buildings, Detex is applied by brush because it is difficult to use in a spray gun. Also, brushing will force the liquid into surface areas and crevices, which is better for decontamination. On flat surfaces, it can be poured manually and spread using metal rakes. After curing (45 minutes – 2 hours), the rubber film is removed with a knife or by peeling. The contamination adheres to the peeled film, which is then disposed of as solid active waste. 

Pelableau:

Pelableau is sprayed onto the surface using an airless pump. After curing it is peeled off. It is not widely available and not suitable for use on roofs; this may reduce its usefulness.

Dust creation during implementation is unlikely to be a problem and so methods are not required to reduce the resuspension hazard to workers.



Target surface or population
External walls and roofs of buildings.

Paved surfaces (roads, pavements, paths, yards etc).



Target radionuclides
All long-lived radionuclides.  Should not be considered for removal of short-lived radionuclides alone.  

As a tie-down option - alpha emitting radionuclides that give rise to inhalation doses from resuspended material.

See Appendix B for information on radionuclides.



Scale of application
Suitable for small areas (e.g. houses, pavements, playgrounds).  Unlikely to be suitable for large areas as the coatings can be very difficult to remove intact when used on large surface areas. 


Timing of implementation
Maximum benefit if carried out soon after deposition when maximum contamination is still on the surface. The peelable coating will be effective in stopping resuspension over the period that it remains intact. 



Constraints on implementation


Legal 
· Liabilities for possible damage to property

· Use on listed buildings and other historically important sites and conservation areas

· Solid waste disposal legislation

· Ownership and access to property



Environmental / technical 
· Severe cold weather

· Cannot be applied in wet weather.



Effectiveness


Reduction in contamination on the surface
A decontamination factor (DF) of up to 5 could be achieved if this removal option is implemented within a few weeks of deposition. This option is likely to be most effective when used on smooth surfaces (see data sheet 60 for more information on the use of peelable coatings on metal surfaces). Later application is likely to give a lower DF, particularly on porous building materials such as bricks and tiles .

Repeated application may provide additional benefit, i.e. an increase in the contamination removed.



Reduction in surface dose rates
External gamma and beta dose rates dose rates from external walls, roofs and immediately above paved surfaces will be reduced by approximately the value of the DF.



Reduction in resuspension
In the long term, resuspended air concentrations adjacent to surfaces will be reduced by the value of the DF. While the peelable coating is in place, resuspended air concentrations will be reduced by close to 100%.



Averted doses
Dose reductions have not been estimated for this option. The effectiveness in reducing doses to a person living in an inhabited area will be very dependent on the specific situation and the radionuclides involved.

Factors influencing dose reduction include

· Consistency in effective implementation of option over a large area.

· Time spent by individuals close to buildings and paved surfaces

· Amount of buildings and paved surfaces in the area ie environment type/land use.

· Time of implementation.  The impact of cleaning the surfaces on the overall doses will be reduced with time as there will be less contamination on the surfaces due to natural weathering.



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)
· Weather conditions / temperature
· Type, evenness and condition of surface

· Time of operation: the longer the time between deposition and implementation of the option the less effective it will be because contamination will become fixed to the surfaces and therefore become difficult to remove. Also much loose material on paved surfaces will be removed by traffic over time. 

· Consistent application of peelable coating over the contaminated area

· Do the applied liquids always have the same viscosity ?


Factors influencing effectiveness of procedure (social)


Requirements


Required specific equipment
· Ladders

· Scaffolding

· Brushes
· Metal rake

· Airless spray pump and compressor

· Transport vehicles for equipment and waste



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

Required consumables
· Peelable coating, eg. Detex, Pelableau, PVA. Detex is readily available. Pelableau may not be readily available.
· Fuel and parts for equipment and transport vehicles.



Required skills
Skilled personnel essential to apply (and remove) coating



Required safety precautions
· Additional protective clothing may be required when applying peelable coatings.

· For tall buildings lifelines and safety helmets will be required



Waste


Amount and type
Amount: 1 kg m-2

Type: Rubber-like material



Intervention costs (see Appendix E)

Equipment
Equipment costs are not significant.



Consumables
€ 1 m-2



Labour
Buildings: € 1 – 7 m-2 depending on surface being treated.



Operator time
1 101 – 5 101 m2/team hr

Team size: 2 people

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

· Weather

· Building size / height / pitch of roof

· Type of equipment used

· Access

· Evenness of surface

· Size of area to be treated



Side effects / impact


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
Method of disposing such a large quantity of contaminated waste may not be acceptable to local residents.

Treatment will have the positive benefit of cleaning surfaces.



Practical experience
There is no readily available evidence of any practical experience of the use of this option for clean-up of radioactive contamination in inhabited areas.



Key references
Brown and Jones (2000); Brown, Charnock and Morrey (2003); NRPB (2005)
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