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- Roads and paved areas -

High pressure hosing

Objective
To reduce external gamma and beta doses from contamination on roads, paved and other outdoor areas with ‘hard’ surfaces within inhabited areas, and reduce inhalation doses from material resuspended from these surfaces.



Other benefits
Will remove contamination from roads, paved and other outdoor areas with ‘hard’ surfaces within inhabited areas.



Countermeasure description
Water is applied to the surface at high pressure (150 – 200 bar) (equivalent to about 2000 psi).  It is unlikely that it will be practicable to collect the waste water from high pressure hosing and waste will be washed directly down the drain. 

However, if collection is practicable, segregation of contaminated dust from the water may be possible by filtration of the aqueous waste.

Dust creation during implementation is unlikely to be a problem and so methods are not required to reduce the resuspension hazard to workers.  Workers may need to be protected against water spray.



Target surface or population
Outdoor ‘hard’ surfaces (roads, pavements, paths, yards, playgrounds etc.)



Target radionuclides
All long-lived 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 surface areas (e.g. pavements, playgrounds) and large surface areas (e.g. roads). 



Timing of implementation
Maximum benefit if carried out soon after deposition. However, high pressure hosing can be effective up to several years after deposition. 



Constraints on implementation


Legal 
· Liabilities for possible damage to property (e.g. flooding)

· Ownership and access to property

· Disposal of contaminated water via public sewer system

· Use on listed sites or in conservation areas



Environmental / technical 
· Severe cold weather

· High pressure hosing should not be considered if hard surfaces are not equipped with drains if waste water is not being collected.



Effectiveness


Reduction in contamination on the surface
A decontamination factor (DF) of between 3 and 7 can be achieved if this option is implemented soon after deposition. 

The effectiveness of high pressure hosing decreases with time after contamination, especially in areas with high rainfall rates.

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

In the short term, the quoted DF can be considered to be same for all radionuclides, with the exception of elemental iodine and tritium, for which thorough washing of impermeable surfaces will lead to virtually full removal.


Reduction in surface dose rates
External gamma and beta dose rates above a ’hard’ surface will be reduced by the value of the DF.



Reduction in resuspension
Resuspended air concentrations above the surface will be reduced by the value of the DF.



Averted doses
Reductions in external gamma dose rate shortly after decontamination of the roof surfaces received by a member of the public living in and inhabited area could be expected to be in the range of 5-10 %.  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 a large area

· Time spent by individuals on or close to these surfaces.

· Amount of hard outdoor 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.

· Whether decontamination is carried out on adjacent surfaces

· Run-off of contamination onto other outdoor surfaces



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)
· Type, evenness and condition of surface. 

· Road gutters must be hosed carefully because contamination tends to accumulate here.

· Time of operation (the longer the time between deposition and implementation of the option the less effective it will be as the contamination becomes more fixed to the surface).

· Consistent application of water over the contaminated area (ie operator skill). 



Factors influencing effectiveness of procedure (social)
Acceptability of waste water disposal to public sewer system.



Requirements


Required specific equipment
The equipment used will depend on whether the waste water is filtered prior to disposal.

The equipment used for high pressure hosing can include:


· 2000 psi pressure washer

· 7.5 kW generator

· filter 

· spate pump
· transport vehicles for equipment and waste



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

· Water supply

· Public sewer system



Required consumables
· Water

· Sand

· Fuel and parts for equipment, generators and transport vehicles



Required skills
Skilled personnel essential to operate high pressure hoses and gully suckers.



Required safety precautions
Water-resistant clothing should be recommended, particularly in highly contaminated areas.

The use of personal protective equipment (PPE), including respiratory protection, may be advisable due to the proximity to contaminated water spray.

Precautions are needed to ensure that people making connections to mains water supplies do not inadvertently contaminate the water supply, e.g. by back-flow from vessels containing radioactivity or other contaminants, or operate hydrants in a way that disturbs settled deposits within the water main system.



Waste


Amount
2 10-1 – 4 10-1 kg m-2 solid and 20 l m-2 water

Type
Dust and water
Unlikely to be possible to collect water

Intervention costs (see Appendix E)

Equipment
€ m-2
4 10-2

Consumables
€ m-2
No significant cost identified

Labour

€ m-2
2

Operator time
Work rate

m2/team.hr
30 – 60

Slower than for high pressure hosing under normal conditions and so water usage is high

Work rate excludes setting up scaffolding


Team size

people
2 – 5

Number of people depends on equipment used for access to buildings

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

· Weather

· Topography

· Size of area to be treated

· Type of equipment used

· Access

· Proximity of water supplies

· Use of personal protective equipment (PPE)


Side effects / impact


Environmental impact
Waste water run-off from hard surfaces in inhabited areas will occur following rainfall over a period. High pressure hosing will also create contaminated waste water, which may be disposed directly to drains or filtered prior to disposal. The environmental impact of disposal of waste water from high pressure hosing directly to drains may be easier to control and monitor in the sewer infrastructure than long term run-off produced by rainfall.

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.

Run-off of contamination onto other outdoor surfaces which may lead to more waste being generated if these areas subsequently require decontaminating.



Social impact
· Acceptability of active disposal of contaminated waste water into the public sewer system

· Acceptability of disposal of filtered waste from contaminated water.

· High pressure hosing of roads and pavements will make an area look clean; implementation may give public reassurance.



Practical experience
Small scale experiments have been carried out in Denmark.



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