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Demolish buildings

Objective
To remove contamination associated with buildings.  Demolishing buildings will reduce external gamma and beta doses in the future if the area is resettled as long as other outdoor surfaces have also be decontaminated or removed.



Other benefits
Will prevent people removing contaminated materials to use elsewhere.



Countermeasure description
Buildings can be demolished by crane and ball or by pneumatic chisel. Dust levels will need to be controlled during demolition to keep doses to workers at an acceptable level.  Water spraying can be used. The building can be encapsulated in a scaffolding structure, faced with panels, equipped with a HEPA filtered ventilation system to control dust. 

Foundations can be removed by jack hammers or other means, depending on the size of the building, if required.

Such a dusty operation is only likely to be acceptable if the surrounding environment is also contaminated and is to be subsequently cleaned.

In order to be effective, surrounding ground surfaces must also be decontaminated or removed.

Careful checks will need to be made for asbestos before buildings are demolished.

Target surface or population
Highly contaminated buildings in an area where doses are too high for people to live.  May also be appropriate for incidents involving the dispersion of contamination inside buildings, ie only a single building is affected.



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



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



Timing of implementation
The timing of application is not important.  However, the area may need to be secured prior to demolition, which will add an additional cost.



Constraints on implementation


Legal 
· Compensation for demolition of building.

· Use on listed and other historically important buildings

· Solid waste disposal legislation

· Responsibility for relocating residents or users.



Environmental / technical 


Effectiveness


Reduction in contamination on the surface
Option will be 100% effective in removing contamination on building surfaces if all debris is removed and contamination is not spread during demolition process.



Reduction in surface dose rates
In order to reduce dose rates, the surrounding land will also need to be decontaminated.

Reduction in resuspension


Averted doses
It is unlikely that people will be living in buildings that are to be demolished due to high contamination levels in the buildings and the surrounding area.  Therefore, there will not be an immediate reduction in dose to individuals.  The reduction in contamination levels after demolition and decontamination of the surrounding ground surfaces may enable resettlement of the area in the future.

Factors influencing dose reduction:

· Consistency in effective implementation of option over entire area

· Control of dust produced during demolition

· Decontamination of surrounding ground surfaces



Additional doses
Exposure pathways workers could be exposed to are:

· External exposure from radioactive material in the 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)
· Amount of dust produced during demolition

· Removal of all debris

· Weather conditions



Factors influencing effectiveness of procedure (social)
Public acceptability and feasibility of waste treatment and storage routes.

Requirements


Required specific equipment
Equipment that can be used for building demolition:

· Crane and ball

· Scaffolding

· Pneumatic chisel

· HEPA filtered ventilation system

· Jackhammer

· Transport vehicles for equipment and waste



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

· Water supply



Required consumables
· Water

· Acrylic paint

· Fuel and parts for equipment and vehicles



Required skills
Skilled personnel essential for demolition of buildings.



Required safety precautions
· Safety helmets. 

· Safety boots. 

· Safety goggles. 

· Respiratory protection is essential, since a large quantity of dust is likely to be produced.
· Appropriate safety measures and respiratory protection will be required if asbestos is present.


Waste


Amount and type
Amount: 7 101 kg m-2
Type: Rubble and other building fragments.  It should be noted that even if the contamination level on the surface is rather high, the specific activity of the waste will be relatively low.



Intervention costs (see Appendix E)


Crane and ball
Secondary containment and pneumatic chisels

Equipment
€ m-2
9
5 101 

Consumables
€ m-2
No significant cost identified

Labour cost
€ m-2
3 101 
3 102 

Operator time 
5 m2/team.hr

Team size: 4
0.5 m2/team.hr

Team size: 4

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

· Weather

· Size of building

· Type of equipment used

· Building construction materials



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
· Destruction of inhabited area

· Distress caused by loss of homes or amenities

· Acceptability of aesthetic changes to area

· Acceptability of production and disposal of large amounts of waste



Practical experience
Tested on selected houses in the former Soviet Union (e.g., in Gomel, Belarus) after the Chernobyl accident 

Key references
Morgan (1987), NRPB (2005), Roed (1995)
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