AVIATION AND AIR POLLUTION

1  Introduction

This document is one a series of briefings which deal with the environmental impacts of aviation.  It deals with air pollution, sometimes euphemistically called ‘air quality’.  It is also sometime termed ‘local air pollution’ or ‘local air quality’, indicating that it is pollution which impacts in restricted areas, more or less close to where the emissions occur.  This is in contrast to emissions of gases such as carbon dioxide, which do not cause local effects, but which are important on a continental or global scale.

Air pollution is a rather technical subject. This briefing is intended as an introduction to the issue of air pollution generally and consider the impacts of aviation and the White Paper more specifically. References are given to source of further information. 

2  Air pollution – general information

2.1  A significant issue

Air pollution is, or ought to be, a big issue.  A government study (Committee on the Medical Effects of Air Pollution, COMEAP) estimated that 12,000 to 24,000 people die early every year in the UK from the short-term, or acute, effects of air pollution.  Some estimates of the long-term effects are several times greater.  More recent studies in EU countries have shown similarly large impacts.    

2.2  The range of pollutants

The pollutants in our air are many and varied.  The ones that are of most concern are:

· Sulphur dioxide (SO2) 
 

· Nitrogen dioxide (NO2)

· Carbon monoxide (CO) 
 

· Ozone (O3) 
 

· Particulate Matter

· Volatile organic compounds (VOC, including benzene and 1,3 butadiene)    

· Benzene

· 1,3-Butadiene 

· Toxic organic micropollutants (including PAHs, PCBs, dioxins and furans) 

· Lead and other heavy metals  

· Acid deposition (including acid rain) 

Of the pollutant listed above, 3 are of particular concern:

· Particulates – also referred to as PM10. These are particles of less than 10 micro-metres in diameter, and are made up of as mixture of components. Very fine particles, PM2.5 or less, are mainly made up of combustion products.
· Nitrogen dioxide or NO2   A particular chemical combination of nitrogen and oxygen. 

· Ozone or O3    A very reactive form of oxygen.    

PM10s are emitted by a wide range of man-made sources including fires, heating installation, power plants and motor traffic, as well as natural sources such as wind-blown dust, pollen and sea salt.  Jet aircraft produce relatively little.  There are also natural sources of PM10. 

Nitrogen oxides, NOx, are emitted mainly by heating installations and motor traffic. They consist mainly of nitrous oxide (NO) which is not harmful to health and nitrogen dioxide (NO2), which is dangerous. Some NO2 is emitted directly by combustion, but NO is also gradually converted to NO2 by chemical reactions in the air. 

Ozone is a ‘secondary pollutant’, ie it is not emitted directly but is formed in the air from other pollutants.  It is formed  as a result of complex chemical processes, particularly between NOx and volatile hydrocarbons in the presence of strong sunlight.  The ozone may occur at its highest concentrations well away from the place where its precursors are emitted.  

2.3  Health effects and further information   

There are a range of health effects from air pollution. These can be acute, eg wheezing or shortness of breath (including ashma attacks) or chronic, eg cancer and heart disease.  While there is no doubt that air pollution can be a serious health risk, there is great uncertainty as to the precise effects, especially ‘dose/response’ relationships and ‘threshold’ levels.   

The ‘UK National Air Quality Archive’ www.airquality.co.uk/archive/o3 provides a useful concise summary of the main pollutants and their health effects and is attached as App 1. Information can also be found from number of other sources, for example: 

· National Society for Clean Air (NSCA):  web site: www.nsca.org.uk and ‘Air Pollution Handbook’ 

· FOE (Friends of the Earth) web site: www.foe.co.uk/pubsinfo/briefings/html/19971215145637.html.

· Mayor of London’s Draft Air Quality Strategy: www.london.gov.uk/approot/mayor/strategies/air (page 22 onwards)

2.4  Air pollution and aviation

The pollutants that aircraft produce are no different to those produced by other man-made sources of combustion.  However, jet engines produce relatively few particulates, concentrations of these tending to be dominated by road traffic and sometimes by non-transport sources.  NOx is produced in large quantities by aircraft engines, although road traffic is usually still the biggest single source, except close to runways.  The contribution of aircraft to the other pollutants noted above is minor, except in the case of ozone, where NOx  is a precursor. 

A major study was undertaken for the dutch government on the health impacts of airports.  This included the impact of air pollution as well as noise.  This is available as a separate document.  

Light aircraft are usually powered by engines similar to car (petrol-driven). The pollutants are therefore the same, namely NOx and particulates.  Sulphur dioxide and lead may also be emitted (produced by older car/fuel but not produced in significant quantities by cars with catalytic convertors).  However, the amount of pollution caused by light aircraft is minor, even in or near airfields. Road traffic is generally far more significant. 

3  Air Pollution Standards, Objectives and Guidelines

3.1  Introduction

Standards have been proposed by various organisations, these ranging from recommendations through to regulations with some legal weight.  The standards are variously termed “standards”, “objectives” (including “provisional” and “aspirational”), “guidelines”, “limit values”, “regulations”, “thresholds” and “targets”.

Standards have in the past have sometime been expressed as ‘parts per million’ (ppm). However, all standards are now all expressed in terms of microgrammes  (millionth of a gram) per cubic metre or ug/m3.

3.2  Expert Panel standards  

For the eight “pollutants of concern”, including particles, NO2 and ozone, the Government’s expert panels on air quality standards (EPAQS) has recommended a level below which the health impact of the pollutant should be insignificant for the population of the UK. They also suggested ‘averaging times’ for each, which indicate the time period over which health effects could occur. For the 3 main pollutants there were:

· Particulates   -
50 (g/m3, measured as a 24-hour average for PM10
· NO2          - 
287 (g/m3, measured as a one-hour average

· Ozone       - 
100 (g/m3, measured as a running 8-hour average

3.3  World Heath Organisation (WHO) standards  

The World Health Organisation also gives guidelines:

· Particulates -  no simple figure 

· NO2  -  200 ug/m3 1-hour average; 40 ug/m3 yearly average

· Ozone  -  120 ug/m3 8-hour average       

3.4  UK government standards 

The Government has used these levels to set national ‘Air Quality Objectives’, taking into account the costs and benefits of achieving the objectives and allowing for ‘cultural events’, e.g. Bonfire Night, which have a major impact on pollution levels. They have also set dates by which each objective should be achieved.  The Objectives form part of the ‘Local Air Quality Management’ see 4 below.  The current objectives are as follows.

For particulates, there is a limit of 50 (g/m3 (microgrammes per cubic metre) for a 24-hour average of PM10 , not to be exceeded more than 35 times pa and not more than 7 times Scotland. (This difference is not because Scottish residents are more susceptable to air pollution; it is because the situation is more intractable in England, primarily London).  There is also a limit of 40 ug/m3 for the annual mean, also to be achieved by end 2004. 

It will be seen that there is a major weakening from the original health-based standards for particulates. This issue is recognised by the government, which has set more stringent objectives, which are however not in the ‘Air Quality Regulations’.  The 50ug/m3 24-hour average exceedance is lowered from 35 down to 7 times, except in London. This is to be met by end 2010. The annual average is lowered from 40ug/m3 to 20ug/m3, also to be met by end 2010, but it is stated that this is an “aspirational objective with the aim of achieving by 2015”.  

For nitrogen dioxide (NO2) there is a limit of 200 (g/m3, one-hour average, not to be exceeded more than 18 times pa, to be met by the end 2005. This is a “provisional objective”.  There is also a limit of 40 ug/m3 annual average, to be met by end 2005.  This is also a “provisional objective”.

For ozone there is no objective in the Air Quality Regulations.  This is because ozone, being a ‘secondary pollutant’ (see above) may appear at a location well away from the source of the original emissions.  There is an objective of 100(g/m3 for a running 8-hour mean, not to be exceeded more than 10 times pa, to be met by the end of 2005.  

3.5  EU standards  

The EU has also set air quality Limit Values (Daughter Directive 99/30), similar in nature to the UK Objectives, which all member states are required to meet. These have to be met in due course; most are already incorporated in the UK regulations.  However the EU Directive recognises that some member states may not be able to meet some of the limit values because of “climatic or other special circumstances.”  Of  key importance is that the EU objectives are mandatory; the UK ones are not.     

For particulates, there is a limit of 50 (g/m3 for a 24 hour average of PM10, not to be exceeded more than 35 times, to be met by end 2004 (ie the same as the UK). There is also a limit of 40 ug/m3 for the annual mean, also to be achieved by end 2004.  In addition to these ‘Stage 1’ limits, there are also “indicative” values in ‘Stage 2’.  The daily limit is 50ug/m3 not be exceeded more than 7 times pa (cf 35 times in Stage 1; the reduction being mirrored in the UK objectives).  The annual average is just 20ug/m3 (cf 40ug in Stage 1, the reduction also being mirrored in the UK).          

For NO2 there is an EU limit of 200ug/m3 one-hour average, not to be exceeded more than 18 times pa, to be met by 2010 (cf 2005 in the UK regulations).  The annual average limit, set to protect human health is 40ug/m3 is to be met by 2010 (cf 2005 in the UK regulations).  There is also an ‘alert threshold’ of 400ug/m3 measured over 3 hours. 

For ozone, Directive 2002/3/EC gives a limit of 120ug/m3 for an 8-hour average, not to be exceeded more than 25 days pa, averaged over 3 years, to be met by 2010.  There is also a longer-term objective of meeting 120ug/m3 without exceptions, but this is “save where not achievable through proportionate measures”.              

3.6  Non-health standards

It should be noted that these standards only address the issue of human health.  But there are other effects of air pollution including corrosion of buildings and structures, soiling of materials, interference with agriculture, damage to habitats and local extinction of species. 

NO2 can lead to acid rain and ‘eutrophication’ of habitats (addition of nutrients; often harmful). A guideline’ has been set for UN/World Heath Organisation (WHO) of 30ug/m3 (cf 40ug/m3 for human health). This figure has been carried into a UK government objective, to be achieved by the end of 2000, but it is not part of the Air Quality Regulations.  

Ozone interferes with plant growth.  In some cases these effects are apparent at concentrations well below those at which human health is affected.  There is no UK objective, but the EU has set an objective that relate to the concentrations of ozone integrated over the main growing season of May to July. This is to be met by 2010.  It is “to be obtained where possible”.  There is a target 3 times more stringent set for 2020, but  “save where not achievable through proportionate measures”. 

3.7  Summary of standards

Particulates (PM10) 

	Measure
	Expert Panel
	WHO 
	UK Strategy 
	EU 

	24-hour average

Annual average
	50ug/m3 


	No simple figure (note 3)

40ug/m3


	Objective:

50ug/m3;

<= 35 times pa (note 1)

End 2004

Objective, not in regs:

50ug/m3

<=7 times pa (note 2)

End 2010  

Objective:

40-ug/m3

End 2004 

Aspirational Objective:

20ug/m3

End 2010/2015
	Stage 1 Limit Value:

50ug/m3;

<=35 times pa;

End 2004

Stage 2 Indicative Value 

50ug/m3

<=7 times pa

End  

Stage 1 Limit Value:

40ug/m3

End 2004

Stage 2 Indicative Value:

20ug/m3

End 2009


Nitrogen dioxide (NO2)

	1-hour average

3-hour average

Annual average: human health  

Annual average:

Vegetation and ecosystems 
	287ug/m3


	200ug/m3

40ug/m3

30ug./m3
	Provisional Objective:

200ug/m3

<=18 times pa

End 2005

Provisional Objective:

40ug/m3

End 2005

Objective, not in regs    30ug/m3

End 2010 
	Limit Value:

200ug/m3

<=18 times pa

End 2009

Alert Threshold:

400ug/m3

Limit Value:

40ug/m3

End 2010   

Limit Value

2 years after Directive


Ozone 

	Running 8-hour average

Seasonal values for vegetation 
	100 (g/m3  


	120 ug/m3
	Objective, not in regs:

100 ug/m3

<= 10 times pa

End 2005
	Target value:

120ug/m3

<=25 days pa over 3 years  

End 2009

Target value:

18000 ug/m3h, May to July

averaged over 5 yrs 

End 2009 (note 4)

Target value:

6,000 ug/m3h, May to July

End 2009 (note 5)


Notes:

1.  7 in Scotland

2.  Not in London  

3.  Exposure-effect information giving guidance on health impacts for various length of exposure  

4.  “to be obtained where possible”  

5.  “save where not achievable through proportionate measures”         

3.7  Government air quality bandings

The government provides hourly-updated figures for air pollution in 16 regions and 16 urban areas with 24-hour forecasts. These can be found on www.airqulity.co.uk  The pollutants concerned are ozone, NO2, SO2,  CO and PM10.  Banding are used to help user interpret the levels of pollution; the bands range from 1 (low) to 10 (very high).  The bands refer to short-term levels such as hourly. Long-term measures, such as the yearly values that are significant for airports, are not shown.     

4  UK Air Quality Strategy

The government has developed an Air Quality Strategy for the UK (UK AQS).  This sets out its policies on air quality, and contains detailed information on each of the pollutants of concern, the current policy and legal framework, and what it intends to do to improve air quality. The strategy is available on DEFRA’s web site (www.defra.gov.uk/environment/airquality/index.htm).

The legislation which required the production of the UK AQS - the Environment Act 1995 - also requires local authorities to “review and assess” air quality in their areas, and estimate whether it is likely to meet to UK objectives, based on current activities (i.e. traffic levels, industrial emissions, back ground levels, etc.) and known trends. 

It is not practicable to measure pollution at a large number of points and in any case measurements can only show the current situation, not predict the future.  Computer simulations are therefore used.  The results are displayed on maps, which show ‘contour lines’ of pollution levels.

If this work shows that there are areas within the local authorities boundaries where any of the Objectives are unlikely to be met by the relevant date, the authority is legally obliged to declare an Air Quality Management Area (AQMA). The area declared must cover the probable “exceedance”, but need not match it exactly, and geographical features, such as rivers, street lines, etc. can be used to define the boundary. Some authorities have made a blanket declaration of their whole area, even though much of it may not exceed the limits.  There is some doubt as to whether this is within the spirit of the legislation.
Where a local authority has declared an AQMA, it must then prepare an Action Plan within 12 months in which it sets out how it will use the powers at its disposal to attempt to meet the objectives. Local authorities are not obliged to actually meet the objectives – the government said this would be unreasonable since there are a number of major sources outside the control of local authorities, such as motorways, power stations and, presumably, airports.  The government has retained a number of ‘reserve powers’, which include the power to direct a local authority to produce an action plan, amend an existing one, or include specific action.  Local authorities are required to consult widely on their action plans before they are finalised, and to make them available to the public.

The only pollutants that are considered in practice in air quality management strategies and plans are particulates and NO2. For these only certain standards have regulatory or legal weight as noted in previous section. The original health-based standards have been weakened in the case of particulates because it would be difficult to achieve them. A less charitable expression is ‘political expediency’.

All the other pollutants except ozone are expected to be well within the prescribed limits and therefore further action is not required. 

Ozone quite often breaches standards, but as noted previously, this is not included in regulations because the areas of high concentration are not closely correlated with emissions. 

For more information on the UK air quality strategy and UK legislation, see the ‘Pollution Handbook’ published annually by the National Society for Clean Air (NSCA).  (Web site: www.nsca.org.uk.)    

5  Consultation Documents

In the consultation documents that preceded the White Paper, there was extensive reference to the “mandatory EU limits” (eg 1.22, 6,24, 16.11, 16.28 of the SE consultation).  The evaluation of impacts at each airport appears to have been considered only in terms of whether these EU limits will be exceeded or not.

The computer modelling for NO2 shows that the following populations would be exposed to breaches of the (weakened) EU limits (7.27, 8.26, 9.28, 10.24, 11.24) :

Gatewick -  1 runway ie existing – 600 in 2015; 2 runways ie +1 – 3800; 3 runways ie +2 - 7000 

Stansted   -  2 runways ie +1 - 20 in 2015; 4 runways ie +3 - 300 in 2030    

Luton       -  2 runways  <50 in 2015

Cliffe       -  1-4 runways  0     

Heathrow -  2 runways ie existing - 14,000 at 2015; 3 runways ie +1 - 35,000 in 2015

                 - 3 runways ie +1 with Sensitivity Test 1 – 26,000 (this test not quoted in main document)

                 - 3 runways ie +1 with Sensitivity Test 2 – 5,000 (this test is quoted in main document)

Manchester – “could exceed pollutant limits under high growth scenarios”

Birmingham – with extra wide-spaced runway about 20 residences would be exposed    

More detailed comments on the consultation papers were given in the Airport Watch briefing, produced before the White Paper was published.

6  White Paper

6.1  Introduction

There are references to air quality in various places in the White Paper, both in the general chapters and in the chapters dealing with specific regions and airport. Some of the most important statements are reproduced here; the full set may be found in an separate document.  

6.2  General statements

A number of statements are made which acknowledge that air pollution is an issue, eg:

· “ .. we will respect targets on air and water quality which have been agreed to protect human health and the wider environment ..” (para 3.5) 

· “ Local controls should operate within these principles to manage the environmental impact of aviation and airport development so that .. local air quality is maintained within legal limits across all relevant pollutants in order to protect human health and the wider environment ..” (para 3.6) 

· “ .. we will work to ensure that aviation meets its external costs, including its environmental and health costs.” (para 3.8)

· “There are mandatory EU limits for levels of these pollutants in the air, irrespective of the source of the emissions. These limits come into effect in 2005 for particulates and 2010 for NO2. We are committed to meeting these standards, and it is clear that major new airport development could not proceed if there was evidence that this would likely result in breaches of the air quality limits.” (para 3.29) 

· “The Government has also set national objectives in the Air Quality Strategy. These targets have a different legal status from the EU limit values, but they form part of a joint DfT/Defra Public Service Agreement target and they will help underpin decisions on the future development of aviation in the UK.” (para 3.29) 

· “But we must make significant progress in reducing the expected impacts of airports on local air quality over the next six years and beyond if the mandatory EU limits are to be fully met. This will be particularly challenging at very busy airports served and surrounded by high levels of road traffic.” (para 3.30)
It will be seen that there is much emphasis on EU limits here.  This matter is considered in more detail in section 7.

6.2  Statements about the southeast  

In respect of Stansted the White Paper says: “We do not expect that an additional runway would result in exceedences of EU limits on NO2. The consultation document suggested that in 2015, with the addition of one new runway, about 20 people might be affected by levels of NO2 above EU limits. Subsequent work on modelling of NO2 concentrations suggests that, on the basis of a realistic range of mitigation measures to address airport-related emissions, it should be possible to manage local air quality impacts such that no exceedences of the EU limits for NO2 occur. The NOx concentration limit for the protection of vegetation is not considered to be applicable around a developed Stansted. In bringing forward its proposals, the airport operator must incorporate mitigation measures necessary to ensure that concentrations of all relevant pollutants are kept within legal limits.” (para 11.34) 

On Heathrow the White Paper says “ The Government supports a third runway, which would bring substantial benefits for this country, at Heathrow, once we can be confident that the key condition relating to compliance with air quality limits can be met. We judge that there is a substantially better prospect of achieving this with a third runway and terminal capacity built in the 2015-2020 period, as long as we take action without delay to tackle the NO2 problem. The Government's support would also be conditional on measures to prevent deterioration of the noise climate and improve public transport access as set out above. 

   We will therefore institute immediately, with the airport operator and relevant bodies and agencies, a programme of action to consider how these conditions can be met in such a way as to make the most of Heathrow's two existing runways and to enable the addition of a third runway as soon as practicable after a new runway at Stansted. 

   Compliance with air quality limits for NO2 will require a concerted effort by the airport operator and the aviation industry to identify ways of reducing emissions from aircraft, from other airport activity, and from airport-related road traffic. They will need to take account of the scope to increase the use of public transport and manage the demand for road access. The Government will examine the contribution from vehicular traffic on the surrounding road network.” (paras 11.62-64)  

On Gatwick: “Our analysis shows that, on the basis of a realistic range of mitigation measures similar to those that might be applied at Heathrow, around 50 people might be exposed to concentrations of NO2 that would exceed EU limits with the close parallel option, and around 230 people with the wide-spaced option. We believe that appropriate action by the airport operator and the aviation industry could ensure that concentrations of all relevant pollutants could be kept within legal limits.” (para 11.75) 
6.3  Statements about other regions  

For Manchester   .. “We have concluded that additional terminal capacity [at Manchester] should be provided to ensure the full use of the existing runways in segregated mode - around 50mppa. The location and disposition of that capacity is for future determination, but would need to be accompanied by stringent measures to ensure that the number of people affected by noise is minimised, and that all local air quality standards are met. (para 8.5) 

   It is also essential that airport growth does not jeopardise legal air quality standards, notably in respect of NO2. This will require thorough monitoring and evaluation. (para 8.13) 

For Birmingham: “Our preferred location for a new runway to meet future growth in passenger demand in the Midlands is at Birmingham, where we support the airport operator's variant proposal for a short wide-spaced runway .. However, it will need to be accompanied by a range of stringent measures .. all local air quality standards are met ..” (para 9.5)

Nothing is said about air pollution at other airports, presumably because air pollution is not considered a significant issue by the government, at least insofar as it might constrain airport growth.

6.4  Pollutants addressed in White Paper 

The government is concerned only about NO2, this being the only pollutant which threatens to breach mandatory limit values and objectives. 

There are in fact two objectives for NO2, the one-hour average and the annual mean. The computer modelling was done only for the annual mean measure, because this is generally the more stringent of the two standards.  However, there will probably be some cases where the one-hour standard is breached, but the annual mean is not.  This means that the estimates of populations affected could understate the problem in certain cases.

Although the standards and guidelines for particulates set to protect human health may be breached, current objectives and limits are not, but probably only because they have been weakened. This matter is considered in more detail in section 7.

7  Comments And Interpretation Of The White Paper

7.1  Introduction

Air pollution is considered by the government as one of the two main local impacts, the other being noise.  This is interesting because, previously, government has indicated that noise is the main issue.  Air pollution is rarely obvious, unlike noise, but is arguably more important due to its severe and definable health impacts. The reason for the government’s increased interest is almost certainly due to the mandatory nature of the EU standards.  There is no such compulsion on noise. 

7.2  Legalistic approach 

There is no discussion in the White Paper (or preceding consultation documents) of the health effects or other impacts of air pollution.  There is virtually no mention of the UK air quality strategy or of local authorities’ responsibilities on air pollution such as drawing up action plans.

The only standards that appear to concern the government are those EU standards which are mandatory.  The reason for this is that the EU could take action against the UK government if the latter were shown to be knowingly making the problem worse.  The other standards either carry no legal force or, in the case of the UK regulations, could be waived by the UK government.  In short, the government has adopted an entirely legalistic approach, being only concerned, to put it bluntly, with ‘what it can get away with’.   

7.3  Weakened standards 

Some of the EU limits are less stringent than those originally set by the UK government.  The government is in effect accepting the ‘lowest common denominator’ from the EU. It could be argued that a UK airports policy should take account of the UK’s concerns on air pollution, not just EU rules.

The objectives for particulates (PM10) have already been weakened in the UK.  This is understandable insofar as there is no prospect of meeting the original standards by, say, 2006.  But in the timeframe of the airports policy – 30 years – the ‘real’ requirements should be considered.  The difference between the current objective against the desired one is very large – 40ug/m3 v 20ug/m3.  By considering only 40ug/m3, the government is giving a misleading impression that particulates are not an issue around airports.     

Standards and objectives are always to some extent arbitrary.  If air pollution is just below the limit values, that does not mean there are no health effects.  Some pollutants do not show a ‘threshold’ effect whereby only pollution above a particular level has an effect. It should surely be a general objective to reduce pollution to the minimum, irrespective of official limits.  This ought to be a consideration in airports policy.

7.4  Non-health impacts 

The UK and EU limits only take account of human health.  But there are other effects of air pollution including corrosion of buildings and structures, soiling of materials, interference with agriculture, damage to habitats and local extinction of species. These may occur at concentrations well below the health-based standards. There is no mention of these issues in the White Paper.  

NO2 can lead to acid rain and ‘eutrophication’ of habitats. (Eutrophication is the addition of nutrients to water or land. It is often harmful, upsetting the balance of species and leading to the elimination of some of them.)

Although direct impacts of airport development is an issue for the government (it was a factor in rejecting the Cliffe option), no cognisance of air pollution impacts has been taken.  The difference between the human health and the vegetation standards is considerable – 40ug/m3 v 30ug/m3.  By considering only 40ug/m3, the government is giving a misleading impression that NO2 impacts are  not an issue around most airports. (Heathrow is the exception – see 8).     

There is a  particular issue at Stansted. The government has stated that if does not consider it to be an issue at Stansted with no explanation as to why).  Near to that airport is the internationally important Hatfield Forest. The air pollution around Stansted, while not breaching EU health-based standards, way well breach vegetation and ecosystem standards. The National Trust and others are campaigning strongly on the issue. This suggests that the government has lost interest in its commitments towards preservation of biodiversity.   

7.5  Ozone 

Ozone is one of the most dangerous pollutants (see section 3).  But no mention is made of it in the White Paper.  Omission of ozone means that the air quality impacts tend to be under-stated in for all airports where the issue of air pollution is mentioned and it could mean that air pollution is an issue where the White Paper does not mention it at all. 

7.6  Air quality management   

Despite the fact that AQMAs are being declared and Action Plans prepared there is virtually no consideration of them in the White Paper.  It is hard to see how any sensible planning for air quality and the environment can be undertaken for areas close to airports (actual or putative) until the work on air quality is integrated.

The estimates only consider the immediate vicinity of the airport/proposed development. However, the impact of vehicles travelling to the airport acts on a much wider geographical scale. For example, an airport can cause major increases in traffic on motorways and trunk roads many miles away. This extra traffic can increase air pollution and make meeting of standards more difficult.

Close to airports, much of the pollution may be due to airport-related road traffic.  Because buses and trains produce less pollution per passenger, an important method of minimising air pollution to limit the amount of car traffic and achieve modal shift to bus and train.  A key point is that this it is far easier to achieve than preventing air travel.  While there are dire warnings about the effect on the economy and freedom to fly if air travel is constrained, there do not seem to be any suggestions of dire consequences if people have to take a bus or train to the airport instead of a car.  It would be entirely possible to make any airport expansion conditional on a radical modal shift away from cars.  This would require deterrents to car use, such as charges and parking constraints; not just a few ‘hopeful’ public transport projects (hopeful in the sense that one hopes they might encourage some drivers out of their cars).  There are references to ‘surface access’ in the White Paper, but they do little more than discuss public transport aspirations.      

7.7  ‘External costs’

External costs are cost that imposed on third parties, ie people who are not concerned with the supply or consumption of goods or services concerned. Thus air pollution imposed on residents is an external cost.  There are ethical difficulties as well as practical ones in putting a monetary cost on air polluting, given that the impacts are on human heath, rather than direct financial costs. Nonetheless, estimates can and have been made of the cost of air pollution in monetary terms.  Economic theory holds that in order to achieve the optimum economic result, the external cost should be paid by the supplier/consumer of the good or service concerned. This principle is known as the ‘Polluter Pays Principle’.  Thus the cost of air pollution should paid back to society by the aviation industry or its customers.

The consultation papers re-iterate what the government has been saying for some time  “It is Government policy that aviation should meet its external costs, including environmental costs – that is, the costs to society of aviation noise, and other adverse impacts on, for example, climate change, local air quality, landscape, biodiversity and heritage.”  However, there is no evidence, here or elsewhere, that the government really intends to do anything about it. (A paper ‘Aviation and the Environment – Using Economic Instruments’ was issued in Mar 03 by the Treasury and DfT.  This is intended to lead to discussions with “key stakeholders”, but there is no commitment as yet to action of any form.)      

In discussing external costs, the SE consultation paper stated that “Robust values of the effects of local air quality on health are not available.” (14.28, Annex B, p152).  This is undoubtedly true.  However, the fact that they are not robust does not mean that no estimate should be made of the economic cost.  In fact an estimate was made in the ‘Aviation and the Environment – Using Economic Instruments’ document. 

Estimated costs to the NHS of NO2 pollution are given in Annex B p 174 of  the second edition of the SE consultation document.   However, these are not converted into external costs.  In any case, NHS treatment costs do not tell the full story.  The economic cost of air pollution had been estimated by a number of researchers, both in the UK and abroad.  Interestingly, it was estimated by Peace and Pearce (2000).  The government has mentioned Pearce and Pearce’s cost for noise (also Annex B, p174), but not their cost for air pollution.  We have not ascertained whether Pearces’ costs are higher than the NHS cost referred to in 3.17 above, but expect that they would be.

Given that there are external costs of air pollution, it is right that those who suffer should receive compensation.  Those near an airport and thereby exposed to a significant increase (more precisely, an increase over the amount there would have been without expansion, not necessarily an absolute increase) should receive compensation.  This is consistent with the Polluter Pays Principle.  (BA has apparently said that the government, not the industry, should pay for the costs of air pollution incurred by a third runway at Heathrow.)                   

Although there has been this acknowledgment of the issue in the documents preceding it, there is no mention of the economic cost of air pollution in the White Paper.

8  Heathrow studies

As can be seen in the extracts from the White Paper, the government believes that, except for one, it could proceed with any of its favoured expansion options without air pollution being an issue. (To be more precise, it could avoid the wrath of the EU.)

In the case of Heathrow, the air pollution already breaches standards for NO2 and further expansion could make it worse or least prevent EU standards being achieved.  The government has stated that it would not wish to go ahead with a third runway at Heathrow, unless could be “confident that the key condition relating to compliance with air quality limits can be met.”

Shortly after the White Paper was published, the government issued a paper ‘Air Quality Assessments supporting the Government’s White Paper’.  This described in some detail the modelling work done for the White Paper and, of more importance, gave the results of a range of ‘sensitivity tests’.

In some cases, more ‘optimistic’ assumptions were made about parameters such as the actual emission from aircraft or the composition of the fleet. But in other cases, more radical options, such as a congestion charge for road traffic or even moving a runway, were considered.  By making various combinations of assumptions, a range of alternative estimates of air pollution was produced. The original ‘base case’ for a third runway showed 35,000 people would be exposed to NO2, but the various scenarios showed 22,900, 11,100, and a range of lower figures right down to just 16.

For more information on this study, see the Friends of the Earth ‘analysis and comment’.               

To assess the situation further and clarify whether a third runway could be developed, the government has instituted a study called ‘Project for the Sustainable Development of Heathrow’.  (The title could be considered very misleading, since the project is concerned only with whether the government can avoid breaching certain air pollution standards, not with making Heathrow sustainable.  The project is also called the ‘Heathrow project’ or ‘Project Heathrow’.) The study is led by David Gray of the DfT.   

A set of 3 ‘expert panels’ have been appointed, containing a number of academics, together with members from the industry and members of DfT.  There no members from NGOs, but there are two representatives on one of the panels from nearby local authorities.  After a delay of several months, the minutes of the panel meetings have been made public.

Notes of the meeting are available on the DfT’s aviation web site http://www.dft.gov.uk/stellent/groups/dft_aviation/documents/divisionhomepage/032204.hcsp and we hope to publish updates which give a concise explanation of the key issues.             

       Jan 2005

Appendix 1 – Sources of pollution and health effects

Introduction

There is now an extensive literature on the subject of air pollution and health.  Here is concise summary mostly taken from the ‘UK National Air Quality Archive’ www.airquality.co.uk/archive/o3  (as at Jan 05).     

Types and sources of air pollution   

In both developed and rapidly industrialising countries, the major historic air pollution problem has typically been high levels of smoke and sulphur dioxide arising from the combustion of sulphur-containing fossil fuels such as coal for domestic and industrial purpose.

The major threat to clean air is now posed by traffic emissions. Petrol and diesel-engined motor vehicles emit a wide variety of pollutants, principally carbon monoxide (CO), oxides of nitrogen (NOx), volatile organic compounds (VOCs) and particulates (PM10), which have an increasing impact on urban air quality. In addition, photochemical reactions resulting from the action of sunlight on nitrogen dioxide (NO2) and VOCs from vehicles leads to the formation of ozone, a secondary long-range pollutant, which impacts in rural areas often far from the original emission site. Acid rain is another long-range pollutant influenced by vehicle NOx emissions.

In all except worst-case situations, industrial and domestic pollutant sources, together with their impact on air quality, tend to be steady-state or improving over time. However, traffic pollution problems are worsening world-wide.

Below is an introduction to the principal pollutants produced by industrial, domestic and traffic sources: 

· Sulphur dioxide, SO2

· Particulate Matter 

· Carbon monoxide, CO

· Nitrogen dioxide, NO2 

· Ozone, O3

· Volatile organic compounds, VOC (including benzene and 1,3 butadiene)    

· Benzene

· 1,3-Butadiene 

· Toxic organic micropollutants (including PAHs, PCBs, dioxins and furans) 

· Lead and other heavy metals  

· Acid deposition (including acid rain)   

Sulphur Dioxide, SO2 

Sulphur dioxide (SO2) is an acidic gas which combines with water vapour in the atmosphere to produce acid rain. Both wet and dry deposition have been implicated in the damage and destruction of vegetation and in the degradation of soils, building materials and watercourses. SO2 in ambient air can also affect human health, particularly in those suffering from asthma and chronic lung diseases. 

The principal source of this gas is power stations burning fossil fuels which contain sulphur. Major SO2 problems now only tend to occur in cities in which coal is still widely used for domestic heating, in industry and in power stations. As many power stations are now located away from urban areas, SO2 emissions may affect air quality in both rural and urban areas. The last 40 years have seen a decline in coal burning (domestic, industrial and in power generation) As a result, ambient concentrations of this pollutant in the UK have decreased steadily over this period. 

Both the Air Quality Strategy and the EU 1st Daughter Directive (1999/30/EEC) contain limit values for ambient concentrations of sulphur dioxide. 

Even moderate concentrations may result in a fall in lung function in asthmatics. Tightness in the chest and coughing occur at high levels, and lung function of asthmatics may be impaired to the extent that medical help is required. Sulphur dioxide pollution is considered more harmful when particulate and other pollution concentrations are high. 

Particulates, PM10

Airborne particulate matter varies widely in its physical and chemical composition, source and particle size. PM10 particles (the fraction of particulates in air of very small size (<10 µm)) are of major current concern, as they are small enough to penetrate deep into the lungs and so potentially pose significant health risks. Larger particles meanwhile, are not readily inhaled, and are removed relatively efficiently from the air by sedimentation. The principal source of airborne PM10 matter in European cities is road traffic emissions, particularly from diesel vehicles. 

Fine particles can be carried deep into the lungs where they can cause inflammation and a worsening of the condition of people with heart and lung diseases. In addition, they may carry surface-absorbed carcinogenic compounds into the lungs. 

Although PM10s are the fraction that is normally measured and the one for which standards are normally set, there is increasing evidence that the particles at the smaller end of size range are the more dangerous.  It is now widely considered that PM2.5  (particulates smaller than 2.5 microns) should be measured as well as PM10 and that standards for PM2.5 should be set.     

Carbon Monoxide, CO 

Carbon monoxide (CO) is a toxic gas which is emitted into the atmosphere as a result of combustion processes, and is also formed by the oxidation of hydrocarbons and other organic compounds. In European urban areas, CO is produced almost entirely (90%) from road traffic emissions. It survives in the atmosphere for a period of approximately one month but is eventually oxidised to carbon dioxide (CO2). 

This gas prevents the normal transport of oxygen by the blood. This can lead to a significant reduction in the supply of oxygen to the heart, particularly in people suffering from heart disease. 

Nitrogen Dioxide NO2 

Nitrogen oxides are formed during high temperature combustion processes from the oxidation of nitrogen in the air or fuel. The principal source of nitrogen oxides - nitric oxide (NO) and nitrogen dioxide (NO2), collectively known as NOx - is road traffic, which is responsible for approximately half the emissions in Europe. NO and NO2 concentrations are therefore greatest in urban areas where traffic is heaviest. Other important sources are power stations, heating plants and industrial processes. 

Nitrogen dioxide can irritate the lungs and lower resistance to respiratory infections such as influenza. Continued or frequent exposure to concentrations that are typically much higher than those normally found in the ambient air may cause increased incidence of acute respiratory illness in children. 

Ozone, O3

Ground-level ozone (O3), unlike other pollutants mentioned , is not emitted directly into the atmosphere, but is a secondary pollutant produced by reaction between nitrogen dioxide (NO2), hydrocarbons and sunlight. Ozone levels are not as high in urban areas (where high levels of NO are emitted from vehicles) as in rural areas. Sunlight provides the energy to initiate ozone formation; consequently, high levels of ozone are generally observed during hot, still sunny, summertime weather. 

Ozone irritates the airways of the lungs, increasing the symptoms of those suffering from asthma and lung diseases. 

Volatile Organic Compounds (VOCs) 

Volatile organic compounds (VOCs) are released in vehicle exhaust gases either as unburned fuels or as combustion products, and are also emitted by the evaporation of solvents and motor fuels. 

 Benzene is a VOC which is a minor constituent of petrol. The main sources of benzene in the atmosphere in Europe are the distribution and combustion of petrol. Of these, combustion by petrol vehicles is the single biggest source (70% of total emissions). 

1,3-butadiene, like benzene, is a VOC emitted into the atmosphere principally from fuel combustion of petrol and diesel vehicles. 1,3-butadiene is also an important chemical in certain industrial processes, particularly the manufacture of synthetic rubber. 

Possible chronic health effects include cancer, central nervous system disorders, liver and kidney damage, reproductive disorders, and birth defects 

Toxic Organic Micropollutants 

 TOMPs (Toxic Organic Micropollutants) are produced by the incomplete combustion of fuels. They comprise a complex range of chemicals some of which, although they are emitted in very small quantities, are highly toxic or carcinogenic. Compounds in this category include: 

· PAHs (PolyAromatic Hydrocarbons) 

· PCBs (PolyChlorinated Biphenyls) 

· Dioxins 

· Furans 

TOMPS can causing a wide range of effects, from cancer to reduced immunity to nervous system disorders and interfere with child development. There is no "threshold" dose - the tiniest amount can cause damage. 

Lead and other heavy Metals 

Particulate lead in air results from activities such as fossil fuel combustion (including vehicles), metal processing industries and waste incineration. Its single largest industrial use world-wide is in the manufacture of batteries. 

As tetraethyl lead, it has been used for many years as an additive in petrol; most airborne emissions of lead in Europe therefore originate from petrol-engined motor vehicles. With the increasing use of unleaded petrol, however, emissions and concentrations in air have declined steadily in recent years. 

Even small amounts of lead can be harmful, especially to infants and young children. In addition, lead taken in by the mother can interfere with the health of the unborn child. Exposure has also been linked to impaired mental function, visual-motor performance and neurological damage in children, and memory and attention span. 

Acid Deposition 

When power stations, factories, houses and cars emit pollution into the air, it contains chemicals known as sulphur dioxide and nitrogen oxides. These chemicals may either fall directly back to the Earth due to gravity, or they may mix with water (moisture) in the air to form acids. Once acids have formed, they can be transported long distaiuk87nces by the wind before being deposited in rain, snow or hail. This is what we commonly call acid rain. Acid rain can have harmful impacts on the environment. It affects freshwater lakes and the wildlife that depend upon them. It also affects trees by harming leaves and soil, and it damages buildings made of limestone and marble. 

