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- Buildings - indoor surfaces -

Removal of furniture, soft furnishings and other objects

Objective
To reduce external gamma and beta doses arising from contamination on indoor objects, furnishings and fixtures within inhabited areas, and reduce inhalation doses from material resuspended from these items.



Other benefits
Will remove contamination from indoor surfaces in buildings.



Countermeasure description
Objects, fixtures and furnishings in buildings can be removed.  Contamination should be fixed to the surface prior to removal if there is a risk of dust further spreading contamination during the removal process.  For upholstery, unfixed carpets and linen, a spray fixative of 10% glycerol in water can be used; wax polish can be sprayed onto smooth finished furniture to prevent dust spreading during removal.



Target surface or population
Indoor objects, fixtures and furnishings in buildings.



Target radionuclides
All radionuclides. Unlikely to be considered for removal of short-lived radionuclides alone. See Appendix B for information on radionuclides.


Scale of application
Suitable for small indoor areas in all types of building..



Timing of implementation
Maximum benefit if carried out within a few weeks of deposition when maximum contamination is on the 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
If carried out carefully, these removal processes can remove virtually all the contamination on the surfaces/objects that are removed.  However, the process of removing objects may result in the spread of contamination onto other surfaces via dust.  The amount of contamination re-distributed will depend on the extent to which contamination is contained prior to the removal.



Reduction in surface dose rates
No estimates made.



Reduction in resuspension
No estimates made.



Averted doses
Dose reductions have not been estimated for this option.  Some indication of possible dose reductions can be found in data sheet 23.  However, it should be noted that removal of fixtures, furniture etc will only reduce doses to people while they are indoors and averted doses will be very dependent on the specific situation and the surfaces removed.

Factors influencing dose reduction:

· Consistency in effective implementation of option over entire area.

· Weather at time of deposition; much less material is deposited indoors during wet deposition. Also, deposition is influenced by the characteristics of the contaminant particles, the amount of furniture and furnishings and ventilation rates.

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

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

· Care of application.  

· Amount of time people spend in 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 as this will affect the amount of dust that is likely to be produced and hence spreading of contamination.

· 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 all the objects and fixtures are removed

· Amount of dust on surfaces at the time of deposition

· Whether any cleaning has already been undertaken

· Collection of all removed surface material



Factors influencing effectiveness of procedure (social)
· 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 all the surface material is removed

· Amount of dust on surfaces at the time of deposition

· Whether any cleaning has already been undertaken

· Collection of all removed surface material



Requirements


Required specific equipment
· Pneumatic chisels

· Removing lino tiles from concrete: machine (long reach scaler) to remove tiles stuck to concrete floors

· Saws for removing wooden floors

· Transport vehicles for equipment and waste



Required utilities and infrastructure
· Mains electricity supply.

· Roads for transport of equipment and waste.



Required consumables
· Fuel and parts for transport vehicles.



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



Required safety precautions
Gloves and overalls.  

Personal protective equipment (PPE), including respiratory protection, may be required under dusty conditions to reduce the hazard from resuspension.



Waste


Amount and type
Typically 20 – 30 kg m-2 floor area.

Removal of fixtures likely to give rise to about 50 kg m-2.

Type: solid waste – beds, furniture, soft furnishings, ornaments, fixtures, electrical goods etc.

Intervention costs (see Appendix E)

Equipment 

5 10-1  € m-2


Materials
No significant costs identified



Labour


Typically about 4 € m-2
Removal of fixtures costs more, about 15 € m-2


Operator time
Work rate

 
Typically 20 – 30 m2/team.hr
Removal of fixtures takes longer, about 5 m2/team.hr


Team size

people
2

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

· Building size

· Condition of objects to be removed

· Access
· Use of personal protective equipment (PPE)
· Tidiness of houses and amount of ‘contents’


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 

Positive benefit of cleaning houses.



Practical experience
None specific to radioactive contamination identified.



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