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Public Safety Zones:

current policy and the case for change

Q1 – What Are Public Safety Zones?

Take-off and landing are the most dangerous phases of aircraft operations and consequently most incidents occur in the areas bordering the ends of the runway. For many years the most vulnerable regions around established hub and regional airports have been designated Public Safety Zones (PSZs). Mathematical modelling of the risk of an aircraft in a take-off or landing phase crashing at particular locations has now been utilised to redefine the PSZs. It has also been used to define new PSZs at other airports where the projected level of flying makes it appropriate.

Q2 – How are the Size and Shape of PSZ's Determined?

The size and shape of PSZs is based on lines of equal annual individual risk drawn on a map and referred to as contours. They are derived through mathematical expressions developed from data on the locations of near-airfield crashes relative to landing and take-off thresholds that have arisen over the past 30 years. The determining parameters utilised in the model are:

· Annual traffic movements

· The area of damage within which all occupants would be killed (the crash consequence model)

· The statistical crash rate (expressed as the number of crashes per million movements)

· The probability of a crash occurring at particular locations (the crash location model)

The individual risk contours are approximated to triangles as illustrated below. They expand as the number of movements and/or the mean weight of aircraft increase. Current PSZs are established on the basis of the projected number of movements in the year 2015 but they could grow in due course, as the Government’s policy is to allow airports to expand to the maximum of their capacity rather than establish further airports to cope with demand. 

A draft PSZ policy was issued in 1998. It utilised the three Annual Individual Risk Contours shown below:



1 in 10,000 contour – This is the intolerable level of individual risk. The area bounded by this contour must not be populated by anyone gaining no direct benefit from the flying.

1 in 100,000 contour – This is the level at which the risk from aviation activity begins to merge with other non-aviation or ‘background’ risks. Further development restricted. The relocation of existing development to be considered on a case-by-case basis.

1 in 1,000,000 contour – No further high-density development such as schools or hospitals ('societal risks') should be built within this area. 

The Draft Policy was superseded in July 2002 by the definitive version. This differed from the Draft Policy in 2 significant respects:

(a) Existing development within the 1 in 100,000 contour is no longer to be considered on a case – by –case basis but to be removed only 'if suitable opportunities arise'.

(b) The 1 in 1,000,000 contour and advice regarding societal risks no longer applies.

Q3 – Why is it that PSZ Policy does not address existing development? 

The Draft Public Safety Zone Policy approved by Ministers was aimed at existing airports where PSZs have been in place for many years. Population densities at these airports were considered through a 'constrained cost benefit analysis' (CBA). This weighs the actuarial value of the number of lives that would be lost in a single incident (i.e. all those within a ‘crash consequence area’) against the cost of reducing population densities through relocation. The circumstances at just five existing airports were examined and the results assumed to be applicable in all circumstances. The sample pointed to the actuarial value being outweighed by the relocation costs. A generic policy that allows existing development to remain in the area where the annual individual risk is below the intolerable level of 1 in 10,000, but still significantly higher than ‘background’ risks, was therefore judged to be defensible.       

The result of the CBA, and therefore the policy, has been severely tested at Farnborough where extensive pockets of high population density exist within the PSZ. The DfT has defended its position by making it clear, albeit belatedly, that the policy addresses land usage and not ground safety. Only with this vital clarification is the policy coherent.

Q4 – But doesn't the Government's objective require a policy that addresses ground safety?

The objective was defined by the (then) DETR in 1997 as follows:

‘to minimise the number of people on the ground at risk of death or injury in the event of an air crash on take off or landing while not imposing unduly onerous controls on the use of land around airports, which will have an economic cost associated with it.’

Clearly, by aiming to minimise the number of people at risk DfT understands that it is population, or 'third party' risk that is important – a measure of ground safety. Yet the DfT has been content to leave it to Local Authorities to decide how best to establish third party risk, weigh this against the benefits of the operation, and make judgements on its acceptability in a way that withstands public scrutiny. At Farnborough, for example, this ‘hands off’ approach has backfired. Rushmoor Borough Council (RBC) has maintained that annual individual risk alone is an appropriate measure of third party risk. In other words RBC have taken the view the Government has addressed third party risk by virtue of its PSZ policy. 

Q5 – Can Annual Individual Risk be a true measure of Third Party Risk? 

Let's compare the definitions given by the National Air Traffic Service (NATS).  Annual individual risk is 'the risk of death per year to a representative or specified individual as a realisation of a specific hazard'

Third Party or Societal Risk is either '(1) the relationship between the frequency and the number of people suffering from a specified level of harm in a given population from the realisation of specific hazards; or (2) the risk of a widespread or large-scale detriment from the realisation of a defined hazard, the implications being that the consequences would be on such a scale as to provoke a social-political response.'

In other words, third party risk is the probability of a crash causing multiple casualties, looking as it does at 'the number of people... in a given population'. Unlike individual risk, levels of third party risk are a function of population distribution and its density – one cannot simply scale up individual risk. The most important point to bear in mind is that in a real-world situation the probability of multiple deaths being incurred can work out many times greater than the level deemed intolerable for any given individual. This is the case at Farnborough where a college campus is situated under the flight path and very close to the aerodrome boundary.  In any other industry tolerability is established on the basis of probabilities falling as the potential number of casualties increases.

Q6 – Is anyone else monitoring the situation?

Yes. In a report entitled The Sky’s the Limit: Policies for Sustainable Aviation the Institute for Public Policy Research (IPPR) conclude that the government’s Public Safety Zone (PSZ) policy fails to meet its objectives. In doing so the IPPR cite the situation at Farnborough as a prime example of this failure. They have made the following recommendations:

(1) Both passengers and the public should have the right of access to information about the environment and safety implications of air transport growth.

(2) The Government should offer UK citizens a level of protection equivalent to that secured by HSE policy to industrial hazards.

(3) The UK Government should take the opportunity of the EC’s Single European Sky initiative to press for a common approach to ground as well as air safety across Europe in line with Dutch protection.

(4) Public Safety Zones should be revamped as Public Health and Safety Zones. The health impacts of noise and air quality should help to decide how much land use development to allow and how much money could be spent on local area mitigation and compensation projects.

Q7 – Did IPPR make sensible recommendations?

Broadly, yes:

(1)  should not be contentious. 

(2)  addresses the key issue of how best to ensure that third party risk is assessed and weighed in the balance with the benefits of the operation generating the risk and in a way that withstands public scrutiny. CBA is not a satisfactory social criterion for many reasons. The HSE method is well understood.  If the PSZ policy made the use of this assessment tool by Local Authorities mandatory the policy would be aligned with the objective.

(3) is reasonable on the grounds that adoption of the lower level of tolerability for annual individual risk employed by the Dutch would lead to a ‘level playing field’ throughout the EU.   

(4) The International Civil Aviation Organisation (ICAO) see land use planning, the main thrust of PSZ policy, as a key element in a ‘balanced approach’ to noise mitigation. ICAO recommends that if the noise cannot be reduced, then steps should be taken to minimise the population affected by it. Further study is required to determine if it would be practicable to establish contours partly based on individual risk and partly on noise criteria. 

Q8 – What are the next steps?

The IPPR report was not widely pursued by the environmental lobby, perhaps because the subject is technical and not regarded as a directly 'environmental' issue. It is of course inherently important that safety be properly addressed, while from a green point of view it can be argued that the industry's failure to do so is yet another area in which aviation does not meet its full costs. The rampant and damaging growth in aviation emissions is predicated on artificially low prices, so internalising all costs should be a matter of urgency. We therefore call on environmental groups to support the work of IPPR by calling on the Government to amend its flawed PSZ policy.
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Note. PSZs can impact upon a wide area.  As an example the diagram illustrates the position of the eastern aerodrome boundary at Farnborough airport and gives the approximate length of the contours in kilometres that would be generated by 30,000 Business Aviation movements per annum. 
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