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- Buildings - indoor surfaces -

Washing

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



Other benefits
Will remove contamination from indoor surfaces and objects in buildings.



Countermeasure description
Washing of indoor hard surfaces and objects can be done with warm/hot water and detergent.  Surfaces need to be rinsed to remove any remaining contamination / detergent.

For upholstered surfaces, detergent solution can be sprayed onto the surface and is vacuumed off. For washing walls and ceilings, sheeting should be used to prevent contamination of the floor with waste water.

It should be possible to collect the water.

Other cleaning methods for indoor surfaces are discussed in data sheets 22 (vacuum cleaning) and 24 (other cleaning methods such as scrubbing and steam cleaning).

Target surface or population
Indoor hard surfaces, particularly floors, and objects in buildings.



Target radionuclides
All radionuclides. Particularly suitable for removing short-lived radionuclides if implemented quickly. See Appendix B for information on radionuclides.



Scale of application
Suitable for indoor surfaces in all types of building..



Timing of implementation
Maximum benefit if carried out within a few weeks of deposition when maximum contamination on surfaces.



Constraints on implementation


Legal 
· Liabilities for possible damage to property

· Ownership and access to property

· Use in listed or other historic buildings and on precious objects.



Environmental / technical 


Effectiveness


Reduction in contamination on the surface
A decontamination factor (DF) of between 1.5 and 3 can be achieved, although there is likely to be a large variation in this value. The quoted DF assumes that this option is implemented within a few weeks of deposition and no previous cleaning has taken place.

Repeated application is unlikely to provide any significant increase in DF if implemented thoroughly the first time.



Reduction in surface dose rates
External gamma and beta dose rates from internal surfaces of buildings will be reduced by the value of the DF.



Reduction in resuspension
Resuspended air concentrations will be reduced by a value similar to the DF.



Averted doses
Reductions in external gamma dose rate shortly after decontamination of the indoor building surfaces received by a member of the public living in an inhabited area could be expected to be between 5% and 10% 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:

· Consistency in effective implementation of option over entire area.

· Weather at time of deposition; less material is deposited indoors during wet deposition.

· Application of appropriate clean-up to other indoor surfaces and objects.

· 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.

· Care of application.  Need to wash contamination off surfaces and not just move it around the surface or onto another surface.

· The amount of time spent by individuals inside the 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 floor 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 indoor contamination will be approximately half that of 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 more than 10 to 100 times lower than public doses over the  period of implementation. If dust levels are enhanced, and workers are not protected, then over long periods of clean-up (i.e. over more than about six months), doses to workers may begin to approach those of the public. External dose from indoor contamination can be ignored. 

For further information on worker doses, see Appendix D.



Factors influencing effectiveness of procedure (technical)
· Type and condition of surface

· Time of operation (the longer the time between deposition and implementation of the option the less effective it will be as contaminated dust may have migrated elsewhere)

· Consistent application over the contaminated area; need to ensure edges and corners are cleaned

· Amount of dust on surfaces at the time of deposition

· Whether any cleaning has already been undertaken

· Efficiency of equipment

· Ability to wash objects.

· Solubility of contaminating radionuclides



Factors influencing effectiveness of procedure (social)


Requirements


Required specific equipment
· Wet vacuum cleaner

· Detergent sprayer

· Rotating brush 

· PVC sheeting

· Transport vehicles for equipment and waste



Required utilities and infrastructure
· Mains electricity supply.

· Water supply

· Roads for transport of equipment and waste.



Required consumables
· Fuel and parts for transport vehicles.

· Water and detergent



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



Required safety precautions
Gloves and overalls.  Waterproof clothing may be required.

Normal safety procedures for handling chemicals.



Waste


Amount
1 10-3 – 2 10-3 kg m-2

Type
Dust and water

Waste can be collected

Intervention costs (see Appendix E)


Walls, floors, ceilings
Bedding

Equipment 
€ m-2
7 10-2
8 10-1

Consumables 
€ m-2
No significant costs identified

Labour

€ m-2
3
3

Operator time
Work rate

 m2/team.hr
15 – 30 depending on type of surface


Team size

people
1

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

· Building size

· Type of equipment used

· Access
· Use of personal protective equipment (PPE)
· Tidiness of houses and amount of ‘contents’
· Amount of dust/dirt on surfaces



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
Possible damage to building surfaces and objects

Positive benefit of cleaning houses.



Practical experience
Several small scale tests have been reported before/after the Chernobyl accident in 1986.



Key references
Allott, Kelly and Hewitt (1994); Andersson et al (2003); Brown and Jones (2000); Brown, Charnock and Morrey (2003); NRPB (2005); Roed (1985); Tschiersch (1995)
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