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Executive Summary 

This report has been prepared to review the main air quality issues discussed in the 
Airports Commission’s reports that have examined the potential impacts of 
additional runways schemes at Gatwick and Heathrow (we are reviewing the 
Airports Commission’s consultation documents overall not just those on the 
Gatwick scheme). We acknowledge that the Commission’s air quality reports are 
at an early stage and that their conclusions are therefore provisional and subject to 
confirmation by further, more detailed assessment. Our main conclusions are: 

 We welcome the commitment from the Commission to undertake detailed 
modelling of the air quality impacts for each proposal and consider that in the 
absence of this information no conclusions can be made by the Commission 
regarding the air quality impacts of each scheme. 

 We are concerned that the current assessments made on behalf of the 
Commission are based on erroneous assumptions and a limited approach such 
that their current conclusions require further justification. The absence of any 
detailed modelling and no consideration of the local traffic impacts of the 
schemes means that only limited weight can be applied to the current 
conclusions of the Commission’s assessments. 

 The approach to even the current limited assessment made by the Commission’s 
consultants does not follow established practice for detailed assessment of the 
air quality impacts of airports. Their approach deviates considerably in terms of 
trends in future emissions from aircraft and does not include site specific 
operational factors. 

 Mitigation measures proposed by the airport operators which can be properly 
relied on have not been considered and, if mitigation is required to achieve 
compliance with limit values, then the nature and likely effectiveness of the 
mitigation must be understood and the modelling needs to demonstrate that 
compliance would be likely to be achieved 

 The absence of any detailed assessment of air quality impacts during the 
construction period and early years of operation means that the Commission’s 
current approach will miss consideration of the main period when compliance 
with air quality limit values is most at risk.  

Air Quality Objectives and Limit Values 

Compliance with UK air quality objectives and EU limit values is an extremely 
important part of any assessment of the impacts of a new runway development, as 
this allows the short listed schemes to be evaluated against the legal requirements. 
The UK Government is obliged to take action to meet EU limit values and it is well 
known that many parts of the UK do not currently comply with the EU limit value 
for nitrogen dioxide (NO2). This could therefore be a significant constraint when 
considering the location of a new runway and will be an obvious area where 
objectors1 will scrutinise any selected scheme. 

                                                 
1 http://www.clientearth.org/news/latest-news/looking-forward-in-2015-supreme-court-must-

order-government-to-clean-up-air-pollution-2746 
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Given the importance of this issue we welcome the Commission’s intention to 
undertake detailed modelling of the shortlisted schemes – without this it is not 
possible to make any detailed conclusions on compliance with standards. 

We note that the Commission has carried out an early assessment of likely 
compliance using a methodology largely based on extrapolation of existing 
monitoring and modelling information. Whilst this is a useful early approach it does 
have limitations, as it does not take into account the specific changes in road and 
aircraft traffic expected, and we would expect any final choice of runway location 
to be informed by this type of assessment.  

The Commission’s consultants have not used any consideration of the traffic 
impacts near to the airport as no local road traffic modelling has been carried out. 
In the absence of this modelling only limited weight can be placed on the 
conclusions reached regarding possible risks of exceedance of air quality limit 
values and objectives. 

The current conclusion from the Commission’s consultants that there is a high risk 
of an exceedance of the air quality objective for the Gatwick scheme is considered 
to be erroneous. The Commission’s own assessment reports that concentrations at 
the one location identified as being predicted to be at risk comply with the objective. 
Furthermore, this location is not one where the objectives apply and therefore the 
assessment should be amended to look at more representative locations. 

GAL has carried out very detailed modelling of the impacts of a second runway at 
Gatwick which has examined the potential full future capacity of the airport (i.e. 
without restriction from any carbon cap) and the results have been submitted to the 
Commission. This modelling shows that there are no locations where air quality 
objectives and limit values would not be met.  

Trends in Future Emissions 

We recognise that the assumptions made regarding future changes in emissions 
from both road traffic and aircraft are critical in the assessment and are one of the 
most significant factors that determines whether air quality objectives and limit 
values would be met. At present, it appears that the Commission has made relatively 
pessimistic assumptions in their assessments. Emissions from road transport have 
been based on Highways Agency guidance; this is noted by the Agency themselves 
as being pessimistic (and is currently being updated) and by the opening years 
expected (i.e. 2025) the full impact of new Euro 6/VI emission limits will be 
evident. It is expected that Euro 6/VI controls will result in a significant reduction 
in nitrogen oxides (NOx). 

We note that in the current assessments the Commission appears to have used 
present day aircraft emission factors and has not assumed any future reductions in 
NOx emissions from aircraft engines. This assumption is not the typical approach 
used in any recent assessment of air quality impacts of airports proposals in the UK 
or overseas. The industry has clear objectives and targets to reduce emission of 
pollutants and there is good evidence of a consistent reduction in emissions. There 
is also good evidence that future planned engines will have a marked reduction in 
NOx and other pollutant emissions, partly as a result of improved fuel efficiency, 
but also as a result of improved technology. It would be useful if the Commission 
were to follow industry standard practice when considering future emissions and 
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we would welcome discussion regarding this matter to ensure that all proposals are 
considered on the same basis. 

Mitigation 

Gatwick has made proposals regarding mitigation that will be applied at the airport 
to reduce the impact of its operations. These include the provision and use of Fixed 
Electrical Ground Power (FEGP) to minimise aircraft Auxiliary Power Unit (APU) 
usage, single engine taxiing where possible, use of alternative fuelled vehicles for 
ground support operations and other operational changes. These measures can be 
delivered, controlled and can reasonably be taken into account in air quality 
modelling. As these measures will reduce the air quality impacts from Gatwick’s 
operations, they should be included in any detailed assessment undertaken by the 
Commission, so that a comparison of schemes can be made on an appropriate basis. 

Impacts during Construction 

At present, the Commission has only considered dust impacts during construction 
and not the impact from traffic emissions during this period. Most major 
infrastructure projects now consider traffic impacts during the construction period, 
as it is recognised that, whilst these are temporary effects, the construction period 
does extend for a number of years and impacts may delay compliance with 
European air quality limits. Most Nationally Significant Infrastructure Projects that 
have been through the Development Consent Order process and those using the 
Hybrid Bill route, such as HS2, have examined this in detail in their environmental 
assessments.  

The National Policy Statement on National Networks directs the Secretary of State 
to refuse permission if proposals result in a change in timescales reported to the 
European Commission for compliance with air quality limit values. Therefore an 
assessment is required not just to examine the situation when the proposal is in 
operation, but to determine whether the timetable for compliance with air quality 
limit values would be affected as a result of construction. 

Air quality impacts during construction have the potential to be substantial. The 
construction of either of the Heathrow schemes would require very significant 
changes to the road network and road diversions that could affect traffic flows and 
consequently air quality over a wide area. As a result, to properly compare the air 
quality impacts from each scheme requires that the construction phase of the project 
is considered in detail so that potential delays in compliance with EU limit values 
can be identified. This is especially important given that construction of the 
Heathrow schemes is planned by their promoters to take place at a time when there 
is most risk of non-compliance with limit values. 

Comparison of Gatwick vs Heathrow 

Gatwick is located in an area where compliance with air quality objectives and limit 
values is not at risk over almost all of the locations where air quality may be affected 
by a second runway, as demonstrated by current air quality monitoring. The area 
around Gatwick is less built up and the main road network largely does not pass 
through urban areas. Only very limited areas have been identified by the 
Commission as being at risk with the second runway scheme and this was based on 
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the Commission’s consultant’s very pessimistic assumptions. It is noted that the 
detailed predictions in the supporting technical report suggests that there will be 
compliance and it is only the method of reporting risk adopted by the Commission’s 
consultants that results in the suggestion of a potential exceedance. 

The situation at Heathrow is very different, with many areas in west London that 
may be affected by the proposals currently exceeding air quality objectives and 
limit values and with many of the major roads passing through urban areas. 
Significant changes to the road network and other infrastructure are required and 
therefore the air quality impacts during construction as well as the initial operational 
phase may be significant and affect a wider area, potential causing breaches of limit 
values or delaying compliance with them.  

The higher concentrations of NO2 around Heathrow, before any further 
development takes place, and the greater exposure of people to these 
concentrations, are major reasons for believing that locating the second runway at 
Gatwick is the option that ensures the lowest risk to compliance with air quality 
limit values and objectives and also that far fewer people will be exposed to the 
additional pollutant concentrations. 

The Commission’s assessment of mass emissions of pollutants does show that in 
2030, Gatwick has a considerable advantage over Heathrow with considerably 
lower increases in pollutant emissions predicted. This is crucial as during the period 
up to 2030, the risk of non-compliance with EU limit values is at its greatest, 
particularly in parts of central and west London. 
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1 Introduction 

In November 2014 the Airports Commission published a series of reports that 
assessed the three schemes for increasing the UK’s runway capacity. These reports 
consisted of a consultation report that examined the three schemes, one at Gatwick 
and two at Heathrow which included a Sustainability Appraisal for each option. In 
addition, the Commission has published the supporting air quality technical reports 
prepared by their consultants Jacobs. 

Gatwick Airport Ltd (GAL) has requested that Arup review these reports and to 
highlight any issues within them that are considered important for the Commission 
to consider further and where GAL considers that further assessment or a change in 
approach may assist the Commission in reaching their final decision. This review 
particularly addresses Questions 5 detailed in the Commission’s consultation: 

“Do you have any comment on how the Commission has carried out its appraisal 
of specific topics including methodology and results?” 

This report details the results of this review. 
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2 Air Quality Objectives and Limit Values 

The Airports Commission’s consultant’s (Jacobs) assessment of compliance with 
both limit values and air quality objectives has been based on extrapolation of 
existing monitoring and modelling information, rather than a detailed specific 
modelling assessment. It is welcomed that the Commission intend to undertake 
further assessment using detailed modelling, and it is considered that without the 
results from this type of assessment, any conclusions regarding future air quality 
are only speculative. 

The assessment undertaken to date by Jacobs concludes that there is no risk of non-
compliance with regard to concentrations of PM10 and PM2.5 and we agree with this 
conclusion. 

For NO2 the situation is different as the air quality objectives and limits values for 
this pollutant are exceeded in many areas of the UK, including in the area around 
Heathrow, and are likely to continue to do so for some years to come (see Section 
3). Therefore it is important that any assessment by the Commission regarding 
compliance with EU air quality limit values is based on robust assessment 
techniques and good quality input data. 

At present, the assessments undertaken to date have only used generic information 
on aircraft movements (e.g. using standard times in mode and a very coarse fleet 
mix) and hence the current calculations are likely to be subject to considerable 
uncertainty and do not reflect the actual local operating conditions at each airport. 

The assessments of air quality impacts of traffic changes on the local road networks 
have not been informed by detailed transport modelling of any of the short listed 
schemes. This is a critical omission as statements are made regarding air quality 
impacts on road links where Gatwick’s own transport modelling show that there are 
negligible impacts. 

 

 

The current assessment undertaken on behalf of the Commission also depends 
critically on its assessment of the likely baseline concentrations in 2030. Beyond 
this point, the Commission’s judgement is that it is too difficult to predict accurately 
what these concentrations might be. This is a sensible position to adopt. 

However, we disagree with the conclusion in the baseline assessment for Gatwick 
that states: 

‘…projected local monitoring indicates NO2 concentrations are close to the annual 
mean NO2 AQO’ 

This arises solely because of the projected annual mean NO2 concentration for 
Woodfield Lodge (Hazelwick roundabout), which is calculated as 35.9 µg/m3. This 

Recommendation 

 

We recommend that the Commission’s assessment is based on accurate and 

detailed local road modelling of the short listed schemes. 
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single site is responsible for the overall conclusion, even though all of the other off-
airport monitoring sites give a projected NO2 concentration in 2030 of no more than 
30µg/m3 and many are less than 20µg/m3. The PCM modelling for road links show 
that the baseline annual mean NO2 concentration alongside the A23 in 2030 will be 
about 31µg/m3. The implication in the conclusion that baseline NO2 concentrations 
in the area, as opposed to this one location, are close to the objective value of 
40µg/m3 is not actually supported by the evidence detailed in the same report. 

Given that so much weight is placed on this one diffusion tube monitoring site, it is 
worth examining its status and relevance to the air quality objective. The site is 
described by Crawley Borough Council as being 1.6m from the roadside and 35m 
from the nearest relevant exposure. This last point is crucial, as the air quality 
objective is only to be applied at places where people might be exposed over the 
averaging period, i.e. a year or prolonged periods of time. In its 2012 Air Quality 
Updating and Screening Assessment (Appendix C), Crawley Borough Council has 
calculated the NO2 concentration at the nearest point of relevant exposure to this 
monitoring site. Based on a measured value of 55µg/m3 in 2011, the Council 
calculates that this concentration, allowing for the fall off with distance, is 35µg/m3. 
The projected value at this residential location would, of course, be much lower in 
2030. If the Commission wishes to use the Hazelwick Roundabout monitoring site 
as the basis for projecting forward to 2030, it would be more appropriate to use the 
Council’s adjusted value for the NO2 concentration in order to draw a conclusion 
about its proximity to the air quality objective value of 40µg/m3. 

The interpretation of the current measurement of the annual mean NO2 
concentration at Hazelwick Roundabout becomes important when Jacobs evaluate 
the potential impact of the Gatwick scheme’s emissions. It does this by defining a 
risk category for the NO2 concentrations in the ‘with development’ scenario. These 
categories are ‘high risk’ for a baseline concentration in the range 35–40µg/m3 and 
‘low risk’ in the category 30–35µg/m3 (p21, national and local assessment report). 
Since Jacobs conclude that the projected value for NO2 is 35.9µg/m3, this site just 
falls within the high risk category, where ‘high risk’ indicates the potential for 
exceeding the objective value of 40µg/m3. If the correct, adjusted value was used 
instead, the risk would be reported as “low risk” using Jacob’s methodology. 
Moreover, the likelihood of the additional emissions from the airport adding a 
further 4µg/m3 at this point on the local road network seems remote. The result of 
adding these two erroneous values together is the conclusion that there is a high risk 
of the Gatwick scheme causing a non-compliance with the air quality objective. 

The results of GAL’s own detailed modelling assessment of the proposed Gatwick 
scheme at full capacity (which does include the results of modelling of traffic on 
the local road network), show that no areas are likely to experience pollutant 
concentrations above the relevant objectives and we would expect that the 
Commission’s own detailed assessment would result in similar conclusions. 



Gatwick Airport Ltd Proposed Second Runway at Gatwick 

Response to Airports Commission November 2014 Consultation 
Module 6: Air Quality 

 

  |       | 29 January 2015  

C:\USERS\MARILENA.KARYAMPA\DESKTOP\REPORT UPDATED ISSUE 2 150129.DOCX 

Page 8 
 

 

 

 
  

Recommendation 

 

We recommend that the Commission reconsiders the significance of this one 

monitoring site near to Gatwick in the context of compliance with the air 

quality objective and, as a consequence, also reconsiders its overall conclusion 

on this topic. We also recommend that the Commission review its methodology 

for reporting risk to be consistent with their predictions of future compliance 

with air quality standards. 
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3 Trends in Future Emission Factors 

There is a range of initiatives that have been introduced to reduce emissions from 
both road vehicles and aircraft and a further range of measures that are being 
introduced to reduce other pollutant sources on airports. It is extremely important 
that these are considered correctly in the assessment of future air quality, as the 
assumptions made regarding future emissions are probably the largest factor that 
influences predicted concentrations. As one of the key outputs from the 
Commission’s appraisal of air quality is an assessment of compliance with air 
quality standards2 it is therefore essential that the most likely situation, in terms of 
future emission rates, is assessed. 

The key pollutant of concern in the UK in relation to airport developments is NO2. 
Some part of the UK, particularly in large urban areas do not comply with the annual 
mean air quality standard of 40µg/m3 and it is not expected that air quality will 
improve sufficiently to meet this standard until beyond 2030 in some areas. One of 
the main sources of NO2 is from the road vehicle fleet and consequently a series of 
initiatives have been taken to reduce emissions of this, and other pollutants. This 
resulted in a series of emission limits for motor vehicles known as the “Euro” 
controls. Most recently, Euro 6/VI3 controls are now required for all new vehicles 
sold in the UK. 

These controls were expected to result in a substantial reduction in pollutant 
concentrations. It has been noted from air quality monitoring results, that NO2 
concentrations were not reducing as expected in recent years (from 2004) and in 
some cases had begun to increase again. Research discovered that diesel vehicles 
operating in “on the road” conditions did not show the same reduction in nitrogen 
oxides 4  (NOx) emissions as seen in standard test cycles used for checking 
compliance with the emission limits and used as the information source for deriving 
emissions data. 

The derivation of emissions data by Defra in their Emission Factor Toolkit (EfT) 
for air quality assessments has been made using various assumptions for the future 
fleet mix and take-up of various levels of Euro controls and had largely assumed 
that the emissions controls would work effectively. As on the road testing has 
shown this was not the case, the future emission factors in the EfT are now 
considered to be optimistic and further advice has been provided by the Highways 
Agency (HA) in their IAN 170/12 v35 note. This provides advice on assessing 
future air quality and is based on extrapolation of trends in monitoring information 
and takes no account of the possible effectiveness of new emissions controls, 
particularly the Euro 6/VI controls most recently introduced. The HA acknowledge 
themselves that this approach is pessimistic and are updating the guidance. 

                                                 
2 Unless otherwise noted, references to air quality standards include UK Air Quality Objectives 

and EU Limit Values. 
3 When referring to Euro Controls, the use of a roman numeral relates to controls on HGV 

emissions. 
4 Nitrogen oxides refers to a mixture of nitric oxide and nitrogen dioxide – generally nitric oxide 

oxidises to nitrogen dioxide in the atmosphere although there are a series of complex reactions that 

occur that determine the actual concentrations of nitrogen dioxide. 
5 Highways Agency, Interim Advice Note 170/12 v3. Updated air quality advice on the assessment 

of future NOx and NO2 projections for users of DMRB Volume 11, Section 3, Part 1, Air Quality. 
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The expectation is that Euro VI controls will be more effective because the 
technology used is more robust and that compliance with these controls also 
requires testing in “on the road” conditions. To place this in context, emissions of 
NOx from a Euro VI compliant HGV are expected to be some 95% lower than those 
from a current “average” HGV. Consequently, quite substantial reductions in NOx 
emissions are expected as the proportion of Euro VI vehicles increases in the UK 
vehicle fleet. In view of the legal position we consider that the Commission is 
correct to take a cautious view on changes in future emissions but not one that is 
based on an unrealistic absolute worst case. 

The assessment of air quality carried out by Jacobs on behalf of the Commission 
has used the HA IAN 170/12 v3 methodology and consequently is likely to provide 
very pessimistic results for future air quality. As the predictions of air quality are 
being made for 10-15 years in the future when Euro VI vehicles (or better) will 
represent more than 95% of the HGV fleet, this is a very pessimistic assumption. 
For the study years selected by the Commission of 2025 and 2030, it is more likely 
that road vehicle emissions would be better represented by the data in the EfT, 
firstly because it is expected that Euro VI controls will have reduced NOx emissions 
substantially and that other earlier classes of emission controls will no longer be 
present in the UK fleet, and secondly, if Euro VI were not successful, further 
improvements would be required to meet relevant air quality standards and hence 
new controls would be introduced at a European level. In our own assessments we 
have used the Governments own projection for the years 2040 and 2050 where we 
feel mitigation measures would be fully effective. 

 

 

The approach taken by Jacobs regarding trends in future emissions from aircraft 
and related sources is not clear from their technical report. The technical report6 
refers to the use of aircraft emission data from the European aviation safety agency 
ICAO certification databank, 2014. However, there is no reference to any changes 
made to this data for future years. Aircraft are required to meet the engine 
certification standards adopted by the Council of the International Civil Aviation 
Authority (ICAO). The ICAO has set out a clear road map for their expectations in 
improvements in engine emissions including targets for NOx reductions. The ICAO 
Committee on Aviation Environmental Protection (CAEP) formulates the standards 
for emission and these result in the ICAO standards. The most recent standards are 

                                                 
6 Jacobs, 6. Air Quality National and Local Assessment, Prepared for the Airports Commission, 

November 2014. 

Recommendation 

The Commission is correct to take a reasonable cautious view of the future 

situation in terms of background pollutant concentrations and pollutant 

emission rates, however, these need to be realistic assumptions. It is therefore 

considered essential that the assumptions made regarding the future emission 

factors from the road motor vehicle fleet are reviewed in further detailed 

assessments. It is considered that use of the IAN 170/12 approach is too 

pessimistic for the study years of 2025 and 2030. Use of EfT information is likely 

to better represent these study years. 
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known as CAEP/8 and were enforced at the end of 2013. The trends in emissions 
of NOx from aircraft engines is shown in Figure 1. The figure also shows the long 
term goal of the ICAO to reduce NOx emissions by 60% by 2026 in comparison to 
CAEP/6 levels. 

Reductions in NOx emissions arise as a result of the overall improvement in fuel 
efficiency of engines (using less fuel results in lower emissions of NOx) and from 
improvements in combustion in aircraft engines. There have been clear trends in 
the reduction of fuel use from aircraft that have been reported in the ICAO emission 
database which can be seen from Figure 1, with fuel use declining by between 0.5-
0.75% per year, as shown in Figure 2. 

 

The reported performance of future known engine types reflects these trends. The 
IATA reports on the performance of some future known engines types for common 
aircraft. For instance, the LEAP-1B is a planned replacement engine for the 
CFM56-7B and will be the exclusive power plant for the new Boeing 737 MAX 
family of aircraft. It is planned to be introduced into service in 2017 and has a 
reported reduction in NOx emissions over the whole standard LTO cycle of more 
than 30% compared with the older engine. Similarly the GE9X engine, intended to 
replace the GE90-94B used on a Boeing 777, has 30% lower NOx emissions 
compared with the existing equivalent engine. This engine is due to come into 
service in 2019. 

As evidence suggests that emissions of NOx will reduce significantly in future 
years, it is common practice in air quality assessments for airports to assume some 
annual reduction in emissions to reflect the improvements in technology. For 
instance, AEA apply an improvement rate of 0.75% in their assessments of 
Heathrow and Gatwick (and this is also assumed in the Arup assessment of the 
95mppa case) and took a similar approach in earlier planning work for Stansted. 
Further reductions were made to allow for improvements owing to new engine 
variants. Given the ICAO’s target of a 60% reduction by 2026 compared with 2012 

Figure 1 Trends in NOx emissions in ICAO regulation (Source: ICAO CAEP) 
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levels, the level of reduction assumed by AEA appears to be relatively modest. 
Whilst the Commission should take a cautious view of the future conditions these 
must be reasonable assumptions and not an absolute worst case. 
 

 

 

 
  

Recommendation 

 

The Commission should consider future improvements in engine technology 

that will result in reductions in NOx emissions in their detailed modelling 

assessments. 

 

Figure 2 Trends in Future Engine Fuel Use 
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4 Mitigation 

The current assessment carried out by Jacobs does not include mitigation measures 
that are being proposed by scheme promoters, nor the impact of road infrastructure 
changes that are being planned at Gatwick. Gatwick has already introduced a 
substantial number of mitigation measures that are standard practice at the airport 
and should be considered in the Commission’s more detailed dispersion modelling. 

Gatwick Airport has FEGP fitted at the majority of its stands at present, and is 
committed to their installation for any future capacity added at the airport. This is 
expected to result in relatively low use of APUs at the airport and very low use of 
ground power units. We also note that the ICAO consider that there are future 
technologies that could further reduce the use of APUs in the future, such as on-
board lithium batteries for secondary power and improvements in gas turbine 
efficiency. With the application of these measures it is expected that emissions from 
APUs will be considerably reduced in comparison with the current assessment 
undertaken by Jacobs. 

We also note that the emissions reported for APUs at Gatwick and Heathrow appear 
to be anomalous. Although there is assumed to be a four times greater increase in 
aircraft numbers at Heathrow compared with Gatwick, the increase in emissions 
from APUs at Heathrow reported by Jacobs is lower than that at Gatwick. This is 
considered to be unlikely and the Commission should reconsider these calculations. 

 

 

Another mitigation measure that is already widely used at Gatwick is single engine 
or reduced thrust taxiing. Arup has reviewed this option and noted that the 
reductions in emissions from single engine taxiing are likely to be of the order of 
40% compared with normal operations. There is also the possibility of further 
reductions in emissions from mitigation on ground support equipment where more 
extensive use of electrically powered equipment and alternative fuelled vehicles is 
likely. 

Although likely to be a small contribution to total emissions, the current assessment 
carried out by Jacobs does not include emissions related to building heating and 
energy generation. For completeness these should be considered alongside the 
proposed energy strategy for the Gatwick scheme. As contained in Gatwick’s 
Engineering Plans submission, to provide a complete assessment of the impact from 
these sources. 

 

Recommendation 

 

More detailed assessments carried out on behalf of the Airports Commission 

should consider the reduction in emissions from APUs from use of FEGP. 

Calculations of APU emissions should be reviewed given that current results 

appear to be anomalous. 
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We note that one of the mitigation options proposed at Heathrow involves the 
implementation of a congestion charging scheme. We believe that there are 
significant challenges to the implementation of such a scheme and we agree with 
the Commission that such a scheme would be highly contentious. Full details of the 
impact of such a scheme have not been provided by the promoters and it would 
inevitably have impacts in surrounding areas that may result in adverse impacts on 
air quality. Given the lack of information provided, we consider that it would not 
be appropriate for the Commission to include the effects of a congestion charging 
scheme in their assessment of the Heathrow schemes.  

 

 

 
  

Recommendation 

 

The more detailed assessment carried out on behalf of the Airports Commission 

should review other likely mitigation measures proposed by Gatwick and include 

these in their calculations of future emissions. 

 

Recommendation 

 

The Commissions detailed assessments should take into account Promoters’ 

mitigation options but only where these are clearly understood, their effects 

can be readily defined and they are deliverable. 
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5 Impacts During Construction 

The interim assessment carried out by the Airports Commission’s consultant does 
not examine impacts during construction either from the construction activities 
themselves or from traffic changes associated with construction. The latter is 
considered to be a particularly significant omission. The construction of major new 
airport development is a major infrastructure proposal and the Heathrow proposals 
also include significant changes to other infrastructure and restructuring of the local 
road network. 

During the construction period of either of the short listed Heathrow schemes there 
would be very significant changes in traffic potentially over a wide area, arising not 
just from actual construction vehicles but also from the effect of road diversions 
and closures. It is not clear from the Jacob’s report if further, more detailed work is 
planned to assess impacts during the construction period but it is considered 
essential that this is undertaken. 

The promoters of the Heathrow schemes are proposing construction work would 
take place in the period around 2020 onwards. This is at a time when the UK’s 
compliance with NO2 air quality limit values will still not be have been achieved in 
many locations, including quite possibly areas around Heathrow. The Planning 
Policy Statement for National Networks (which is likely to apply to any significant 
changes to the trunk road network) states that: 

“The Secretary of State should refuse consent where, after taking into account mitigation, 

the air quality impacts of the scheme will: 

 result in a zone/agglomeration which is currently reported as being compliant with 

the Air Quality Directive becoming non-compliant; or 

 affect the ability of a non-compliant area to achieve compliance within the most 

recent timescales reported to the European Commission at the time of the 

decision.”. 

The construction activities required at Gatwick on the main trunk roads is relatively 
modest and takes place in a location where compliance with the EU Directive is 
likely. The major works required are widening of the M23 and a slip road and 
realignment of the A23, which can be undertaken without significant disruption of 
the traffic on the existing route. 

The options at Heathrow require considerably greater work on major roads 
including widening of the M4, the M4 airport spur, tunnelling of the M25, a grade 
separated junction on the M25, and diversion of the A4 and the A3044.  

Given the considerable difference in scale of the changes required for each option, 
and the risk that the Heathrow schemes may cause a breach of limit values or delay 
their achievement, the air quality impacts during this stage should be considered in 
detail by the Commission to inform its final decision on the runway location. 

Given that construction will take place in years when some areas will not meet air 
quality standards (and hence not be compliant with the Directive) but where air 
quality is likely to be improving, it is entirely conceivable that the construction 
impacts of the Heathrow schemes would result in a delay to achieving compliance 
or affect the ability to achieve compliance. In such cases the Secretary of State, in 
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accordance with the UK’s legal obligations and the above mentioned policy would 
be obliged to refuse consent. 

Some initial assessment work we have undertaken does show that the nature of the 
construction works involved at Heathrow will result in considerable changes in 
traffic in West London and many locations will exceed the criteria set out in Volume 
11 of the Highway’s Agency Design Manual for Roads and Bridges (DMRB) where 
an air quality assessment is required.  

This initial assessment work identified the likely types of construction work 
required, their location and duration to deliver some of the infrastructure changes 
required around Heathrow airport. The likely traffic impacts were then assessed 
using transport modelling to identify the scale of changes in traffic on the road 
network in West London and beyond. This was then used to identify where the 
DMRB criteria were exceeded. This identified many road links in the study area 
which exceed the DMRB air quality assessment criteria demonstrating that a more 
detailed assessment of air quality is required during the construction period (see 
Figure 3). 
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Figure 3 Road Network likely to be affected during Construction of Heathrow Schemes 
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The importance of air quality impacts during construction has also been recognised 
in a number of Nationally Significant Infrastructure projects that have been through 
the Development Consent Order process to date (e.g. Hinckley Point, Thames 
Tideway Tunnel and Navitus Bay Wind Farm) and on hybrid bill projects such as 
HS2. The Environmental Statements for these projects have comprehensively 
covered impacts during construction and in some cases, the largest impacts on air 
quality have been seen to arise during the construction phases. 

To ensure that the requirements in the Planning Policy Statement for National 
Networks are met, it is essential that the compliance with air quality limit values is 
properly assessed, not only for when the proposals are fully open but also in earlier 
years of construction and operation to demonstrate that implementation of the 
proposals do not result in a change in the timescales reported to the European 
Commission for compliance. 

 

 

Although there is reference to possible localised impacts from dust from 
construction activities there has been no detailed assessment of the potential effects 
to date. At this stage of the proposals only limited information on the construction 
activities will be known, but if the Commission is going to comment on impacts 
during this period, and if further assessment is to be undertaken, this should take 
into account the likely distance from major construction activities to sensitive 
locations and potential impacts assessed using a methodology such as the Institute 
of Air Quality Management guidance on Construction Dust Assessment7.  

 
 
  

                                                 
7 Holman et al (2014). IAQM Guidance on the assessment of dust from demolition and 

construction, Institute of Air Quality Management, London. 

www.iaqm.co.uk/text/guidance/construction-dust-2014.pdf  

Recommendation 

 

Given the potential long duration of construction activities and that existing air 

quality close to some proposals does not meet air quality standards, it can be 

expected that there would be significant air quality impacts during this period. 

 

It is therefore essential to examine air quality impacts during initial main 

construction phase of the short listed schemes in order to determine whether the 

construction phase would cause a breach of limit values to occur or delay 

compliance with limit values, contrary to EC law and National Policy. 
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6 Comparison of Gatwick vs Heathrow 

The assessment by the Commission’s consultant Jacobs of the three options has 
focused on the year 2030, probably because this is the limit of the current horizon 
for national projections of both emissions and the ambient concentrations of key 
pollutants, notably NO2. There is also a greater risk of non-compliance with the EU 
limit value for NO2 in the period between now and then. It is expected that almost 
all UK locations will be compliant with the limit value after 2030 although an 
exception may be central London. 

Whilst this is a practical position for the Commission to adopt, it also tends to place 
less emphasis on the emissions and associated impacts in later years, when the 
additional contributions from the proposed schemes will be greater. 

Jacobs has produced their own estimates of the emissions associated with each of 
the three proposals. However, these have not been used to calculate the impacts on 
local air quality, because no detailed dispersion modelling has yet been undertaken. 
At this stage therefore, a comparison of the air quality implications of each of the 
proposals can only be based on the assessments of the baseline ambient 
concentrations of the key pollutants and the magnitude of the additional emissions. 

It might be assumed that the additional emissions of NOx and PM are roughly 
similar as a consequence of adding an additional runway, regardless of its location. 
At present, Jacobs’ analysis for 2030 does not support this view. It is likely that this 
an artefact of some assumptions made by Jacobs and its consultants, chiefly 
concerning the rate of utilisation of the extra runway at each airport and the aircraft 
fleet mix. As reported, Jacobs’ estimates for the additional emissions associated 
with each of the three proposals in 2030 are summarised in Table 1 below. 

 

Table 1 Jacobs’ estimates for the emissions of NOx and PM2.5 associated with each 
Scheme in 2030 (tonnes) 

Source Gatwick HAL HH 

NOx    

Aircraft engines 400 2193 2249 

APU 62 75 77 

GSE 36 223 274 

Road traffic 85 63 65 

PM2.5    

Aircraft engine 2.1 8.7 10 

Brake and tyre wear 0.8 41.3 41.7 

APU 2.7 2.4 2.4 

GSE 1.9 11.8 11.8 

Road traffic 5.4 4.4 4.4 

 

If these values are correct, then Gatwick is at a considerable advantage in terms of 
the impacts on air quality at the national and local levels in 2030. In this critical 
period, when compliance with the EU limit value for NO2 is not certain for many 
parts of central and west London, both Heathrow schemes are projected by the 
Commission to be adding significantly more emissions of NOx. At a national level, 
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the Gatwick option adds a significantly smaller amount of PM2.5 to the national 
total, in a year when the emission ceiling may be difficult to attain. 

Even without the disparity between the emissions from Gatwick and the Heathrow 
schemes, Gatwick has inherent advantages with regard to air quality. These are that: 

 the background concentrations of NO2 and PM2.5 around Gatwick airport are 
currently lower than around Heathrow and will still be lower in 2030; 

 fewer people live near Gatwick airport and its local road network than is the 
case at Heathrow, and so the overall exposure to the additional pollutant 
concentrations is lower. 

Jacobs’ analysis of the local monitoring data for the areas around Gatwick and 
Heathrow shows that there are considerably more locations around Heathrow than 
Gatwick where the projected baseline concentrations of NO2 will be greater than 
30µg/m3 in 2030. Fifteen monitoring sites fall into this category around Heathrow, 
as opposed to just one near Gatwick (this is Woodfield Lodge/Hazelwick 
roundabout, where the projected concentration according to Jacobs is 35.9µg/m3). 
In general, baseline concentrations are higher around Heathrow, especially near the 
strategic road network. In addition to the legal implications with regard to 
compliance, this is becoming more important for health, as World Health 
Organisation evidence is now pointing towards 20µg/m3 as being a lower threshold 
for long term mortality effects8. One monitoring station near the M25 at Staines is 
projected to be 44.7µg/m3 in 2030, i.e. above the limit value of 40µg/m3. 

Jacobs also note that Defra’s PCM modelling prediction of NO2 concentrations 
along the Bath Road and Colnbrook by-pass links near Heathrow show non-
compliance with the EU limit value in 2030. The same is not true for any road link 
around Gatwick. 

The higher population density around Heathrow has been accounted for in the 
Commission’s monetisation calculations by using the value for the damage cost for 
a tonne of PM10 emitted9 in the ‘Outer London’ category, whereas for Gatwick the 
‘Urban Medium’ category was used. The former value for damage cost per tonne is 
higher, as more people will be exposed in a given area to the same ambient 
concentration of PM10. The result is that overall damage cost assigned to the two 
Heathrow schemes for long term exposure to PM10 is £373 million (NWR) and £341 
million (ENR). For Gatwick, the value is much smaller at £92 million. If the damage 
cost for NO2 were to be revised upwards in the future, to account for direct mortality 
effects of exposure to NO2, then the same principle would apply and the damage 
cost attributable to Heathrow’s emissions would be higher as a consequence of the 
larger population exposure in the local area. 

Part of the explanation as to why the air quality at some locations around Heathrow 
is either non-compliant with the EU limit value for NO2 or at risk of non-compliance 
is the density of the strategic road network in this area. Regardless of the airport’s 
emissions, the air quality at locations affected by this road traffic is such that NO2 
concentrations are high. 

                                                 
8 http://www.euro.who.int/__data/assets/pdf_file/0006/238956/Health-risks-of-air-pollution-in-

Europe-HRAPIE-project,-Recommendations-for-concentrationresponse-functions-for-costbenefit-

analysis-of-particulate-matter,-ozone-and-nitrogen-dioxide.pdf 
9 Set out by HM Treasury and Defra 
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Recommendation 

 

Air quality impacts are likely to be at their highest in the early years of operation, 

a more detailed analysis of the air quality impacts from Heathrow and Gatwick 

in their early years of operation should be undertaken. 
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