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Executive Summary 

This report examines the changes in air quality that would occur if a second runway 
was built at Gatwick Airport. A previous modelling study carried out by Arup and 
presented to the Airports Commission had examined late years of operation for the 
second runway with a throughput of 83mppa in 2040 and 95mppa in 2050. This 
report builds on previous modelling studies to examine the impact at an earlier year 
of operation with a throughput of 53mppa in 2025. 

Local monitoring data around the airport shows that nitrogen dioxide (NO2) 
concentrations have consistently been well below the air quality standard over the 
past years, both within Horley AQMA and at other locations around the airport. 
Concentrations of particulate matter are also well below the relevant air quality 
standard. 

Detailed modelling was carried out using the ADMS-Airport dispersion modelling 
software for the airport and non-airport pollution sources in an 8kmx8km study area 
around the airport. The modelling results show that pollutant concentrations are 
predicted to remain well below the EU limit values in 2025 for all assessed 
pollutants (NO2, PM10 and PM2.5) with the operation of the second runway. 

Aircraft emissions are the main contributor to pollutant concentrations at receptors 
very close to the airport and within the Horley AQMA, while emissions from the 
local road network are more evident at those receptors closer to the roads. 

Overall the results of the assessment highlight that future operations of a second 
runway at Gatwick Airport are unlikely to present any risk of exceedance of the air 
quality standards. 
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1 Introduction 

Ove Arup and Partners Ltd (Arup) has been commissioned by Gatwick Airport 
Limited to carry out an air quality assessment of the proposed use of a second 
runway at Gatwick Airport. 

A previous modelling study carried out by Arup and presented to the Airports 
Commission had examined later years of operation for the second runway with a 
throughput of 83mppa in 2040 and 95mppa in 2050. This report builds on previous 
modelling studies to examine the impact at an earlier year of operation with a 
throughput of 53mppa in 2025. 

2 Air Quality Legislation and Policy 

2.1 European air quality management 

In 1996 the European Commission published the Air Quality Framework Directive 
on ambient air quality assessment and management (96/62/EC)1. This Directive 
defined the policy framework for 12 air pollutants known to have harmful effects 
on human health and the environment. Limit values (pollutant concentrations not 
to be exceeded by a certain date) for each specified pollutant were set through a 
series of Daughter Directives, including Directive 1999/30/EC (the 1st Daughter 
Directive)2 which sets limit values for NO2 and PM10 (amongst other pollutants) in 
ambient air. 

In May 2008 the Directive 2008/50/EC3 on ambient air quality and cleaner air for 
Europe came into force. This Directive consolidates the above (apart from the 4th 
Daughter Directive) and makes provision for extended compliance deadlines for 
NO2. The Directive was transposed into national legislation in England by the Air 
Quality Standards Regulations 2010 4 . The Secretary of State (SoS) for the 
Environment has the duty of ensuring the air quality limit values are complied with. 

2.2 Environment Act 1995 

Part IV of the Environment Act 19955 places a duty on the SoS for the Environment 
to develop, implement and maintain an Air Quality Strategy with the aim of 
reducing atmospheric emissions and improving air quality. The Air Quality Strategy 
for England, Scotland, Wales and Northern Ireland 6  (NAQS) provides the 
framework for ensuring the air quality limit values are complied with based on a 
combination of international, national and local measures to reduce emissions and 
improve air quality. This includes the statutory duty, also under Part IV of the 
Environment Act 1995, for local authorities to undergo a process of local air quality 

                                                 
1 Directive 96/62/EC of 27 September 1996 on ambient air quality assessment and management 
2 Directive 1999/30/EC of 22 April 1999 relating to limit values for sulphur dioxide, nitrogen 

dioxide and oxides of nitrogen, particulate matter and lead in ambient air 
3 Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient 

air quality and cleaner air for Europe 
4 The Air Quality Standards Regulations 2010, SI 2010/1001 
5 Environment Act 1995, Chapter 25, Part IV Air Quality 
6 The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, Volume 1, July 

2007 
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management and declare Air Quality Management Areas (AQMA) where 
necessary. 

2.3 Air quality standards 

The air quality limit values set by the European legislation and transposed into 
national law (UK objectives) are based on recommended guideline values from the 
World Health Organisation (WHO). Some pollutants have standards expressed as 
annual average concentrations due to the chronic way in which they affect health 
or the natural environment (i.e. effects occur after a prolonged period of exposure 
to elevated concentrations) and others have standards expressed as 24-hour, 1-hour 
or 15-minute average concentrations due to the acute way in which they affect 
health or the natural environment (i.e. after a relatively short period of exposure). 
Some pollutants have standards expressed in terms of both long-term and short-
term concentrations.  

In this report the term ‘air quality standard’ has been used to refer to both the UK 
objectives and European limit values. Table 1 sets out the air quality standards for 
the pollutants relevant to this study (NO2, PM10 and PM2.5). 

Table 1 Air quality standards for human health 

Pollutant Averaging period Air quality standard 

Nitrogen Dioxide (NO2) 
Annual mean 40μg/m3 

1-hour mean 200μg/m3 [1] 

Particulate matter (PM10) 
Annual mean 40μg/m3 

24-hour mean 50μg/m3 [2] 

Particulate matter (PM2.5) Annual mean 25μg/m3 

[1] not to be exceeded more than 18 times a year (99.8th percentile) 

[2] not to be exceeded more than 35 times a year (90.4th percentile) 

2.4 Compliance with the Air Quality Directive 

As discussed in Section 2.1, the EU Air Quality Directive (2008/50/EC)3 contains 
a number of mandatory limit values for which compliance was required by 2010. 
Defra reports to the European Commission on annual basis on compliance with 
these limit values. For the purpose of reporting, the UK has been divided into 43 
zones and agglomerations. 

Gatwick Airport is located within the South East zone, the extent of which is shown 
in Figure 1. In 2012, DEFRA reported annual mean NO2 concentrations of 70μg/m3 
for the South East zone. Based on their latest estimates, compliance with the air 
quality standards within this zone is likely to occur by 20257. DEFRA estimates 
that annual mean NO2 concentrations in this zone will be up to a maximum of 
38μg/m3 in 2025. 

                                                 
7 DEFRA (2014) Updated projections for Nitrogen Dioxide (NO2) compliance, Available from: 

http://uk-air.defra.gov.uk/library/no2ten/index [Accessed: February 2015] 

http://uk-air.defra.gov.uk/library/no2ten/index
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Figure 1 Extent of South East zone 

 

2.5 National Policy Statement for National Networks 

The National Policy Statement (NPS) for National Networks was published in 
December 20148 and set the Government’s policies for the future development of 
Nationally Significant Infrastructure Projects on the national road and rail networks. 
In relation to air quality, the NPS identifies the need for an assessment to be 
included in an ES and states the considerations that the SoS should take when 
making a planning decision on such projects. 

The emphasis is placed on projects within or adjacent to AQMAs, whether air 
quality standards are likely to be exceeded and whether significant impacts or 
deterioration in air quality is likely to be caused by the project in a zone/ 
agglomeration where there are already breaches of the air quality limit values. In 
those instances, the NPS advises that the applicant should collaborate with the 
relevant local authorities to agree on appropriate mitigation measures. 

The NPS also emphasises the use of DEFRA’s future national projections, in 
relation to future emissions, traffic and vehicle fleet. It states that the ‘assessment 
should be consistent with this but may include more detailed modelling to 
demonstrate local impacts’. 

                                                 
8 Department for Transport (2014), National Policy Statement for National Networks, London: 

DfT 
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When making a decision, the SoS should consider the following parameters: 

 the forecast air quality impacts in the vicinity of the scheme and over a wider 
area; 

 whether the scheme is within or adjacent to an AQMA or an area of exceedance 
of the limit values or national objectives, or whether it might have potential 
impacts on nature conservation sites; and 

 whether the scheme is anticipated to lead to significant air quality impacts 
and/or lead to deterioration in a zone/agglomeration already in breach of the 
limit values. 

The SoS should then refuse consent if the scheme is anticipated to result in a 
compliant zone/agglomeration becoming non-compliant with the air quality 
Directive (2008/50/EC) or if air quality impacts are anticipated to substantially 
affect an existing non-compliant zone/agglomeration preventing from compliance 
within the designated timescales. In relation to mitigation, the SoS should consider 
whether the proposed mitigation measures of the scheme would be acceptable. 
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3 Existing Air Quality Conditions 

The air quality around Gatwick Airport is influenced mainly by vehicle emissions 
from the surrounding road network, with the M23 and A23 being the main sources 
of pollution. The emissions associated with onsite airport activity and emissions 
from aircraft have a more localised impact with highest concentrations from these 
sources being close to the airport boundary. 

The airport is located within Crawley Borough Council (CBC) at the boundary with 
Reigate and Banstead Borough Council (RBBC). RBBC declared an AQMA in 
2002 encompassing the southwest quadrant of Horley near to Gatwick airport 
(Figure A.1, Appendix A). The residents in the southern part of the AQMA are the 
closest to the current airport and therefore most exposed to its emissions, in 
combination with non-airport emissions from the local road network. For these 
reasons, the NO2 concentrations in this area have been taken previously as the main 
indicator of the airport’s impact on local air quality. 

CBC has not declared any AQMAs, however a location adjacent to the A2011 in 
the northern part of Crawley (Tinsley Close) has been the subject of a formal 
Detailed Assessment process in order to determine the need for one. This indicates 
there was a potential risk of the NO2 concentrations exceeding the air quality 
standard. 

There are five continuous monitoring sites around Gatwick airport and a wide 
network of diffusion tubes operated by both local authorities (Figure A.1, Appendix 
A). Monitoring data for the continuous monitors over the past years are presented 
in Table 2, while data for the diffusion tubes sites are presented in Table A.1 
(Appendix A). It can be observed that NO2 concentrations have consistently been 
well below the air quality standard at the continuous monitoring sites. 

The ‘LGW3 Airport’ site is located at the airport’s perimeter, close to the edge of 
the runway and therefore is likely to be mainly influenced by the airport operations, 
i.e. aircraft emissions from the runway and the local road network. The ‘CA2 
Gatwick East’ site is located to the east of the airport, close to the M23 and is 
therefore likely to be influenced mainly by the local road network and airport car 
parks. The ‘RG3 Poles Lane’ site is located on the fields to the south of the airport 
and is likely to be mainly influenced by the airport operations and background 
concentrations in the area. 

The other two continuous monitoring sites are located within the Horley AQMA to 
the north of the airport. The ‘RG1 Horley’ site is located at the recreation ground 
between Michael Crescent and Cheyne Walk and is likely to be mainly influenced 
by the local road network within Horley. The ‘RG2 Horley South’ site is located on 
The Crescent and is likely to be influenced mainly by the local road network and 
Airport Way. Figure 2 presents the bivariate polar plots for the four continuous 
monitoring sites (excluding the ‘LGW3 Gatwick’ site due to lack of detailed hourly 
data) for comparison. The plots use recorded wind speed and pollutant 
concentrations data (NO2) to show the direction and magnitude of potential 
pollution sources at each site. 
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Table 2 Continuous monitoring data around Gatwick airport 

Site 
NO2 concentrations (μg/m3) 

2008 2009 2010 2011 2012 2013 

RG1 Horley 26.8 25.3 28.7 20.9 22.6 21.8 

RG2 Horley South 32.8 31.4 31.3 28.8 31.2 28.5 

RG3 Poles Lane 18.9 18.6 20.5 17.8 23.2 19.3 

CA2 Gatwick East 30.6 28.5 38.1 25.7 27.6 30.8 

LGW3 Airport 34.8 34.3 36.8 32.3 33.4 n/a 

Italics font: data capture below 90%,  n/a: data not available 

Data sources: 

- London Air Quality Network (LAQN), http://www.londonair.org.uk 

- Sussex Air Quality Partnership, http://www.sussex-air.net 

 

Figure 2 Bivariate polar plots for continuous monitoring sites 

RG1 Horley RG2 Horley South 

  
  

RG3 Poles Lane CA2 Gatwick East 

  

 

  

Local roads 

Airport 

Airport Airport Way and M23 

Airport Way 
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4 Methodology 

Operational air quality impacts from the scheme arise as a result of increased 
aircraft traffic as well as road traffic changes on local road network. The effects of 
this increase in aircraft and road traffic have been assessed using the ADMS-Airport 
(version 3.4.2) atmospheric dispersion model. Annual mean concentrations of NOx, 
NO2, PM10 and PM2.5 have been estimated for comparison with the relevant air 
quality standards as mentioned in section 2.3. The following sections detail the 
inputs and processes used in this assessment. 

4.1 Study area and sensitive receptors 

Pollutant concentrations have been forecast at selected locations around the airport, 
representing public exposure. Concentrations have also been forecast at an 8km by 
8km grid centred around the airport, with resolution of 100m and a height of 1.5m, 
in order to generate contour plots in the study area (Figure A.2, Appendix A). 
Intelligent gridding was also used in the model to calculate pollutant concentrations 
close to the pollution sources. 

Representative receptors around Gatwick have also been selected to present the 
model results in section 5. As shown in Figure A.2, receptor CR8 is located to the 
south-east of the airport, where the proposed North East Sector residential 
development will be located as per Crawley’s Local Plan. Receptors MVB and 
MVA are located to the north-west and to the north of the airport respectively. 
Receptor SP11 is located to the south of the airport at the edge of Crawley. 

4.2 Data sources 

The following data sources have been used to determine baseline and future 
conditions of air quality in the study area: 

 CBC and RBBC review and assessment reports and local air quality 
monitoring data; 

 The UK Air Information Resource website9; 

 The air quality assessment for 95mppa at Gatwick Airport10; 

 The Project for Sustainable Development of Heathrow (PSDH)11; 

 The 2005/6 emissions inventory for Gatwick Airport12; 

 The 2010 air quality assessment and emissions inventory for Gatwick 
Airport13; 

 Future aircraft fleet data from ICF International; 

                                                 
9 http://uk-air.defra.gov.uk/ [Accessed: March 2015] 
10 Arup (2014) Expansion to 95mppa Air Quality Assessment 
11 DfT (2007) Project for the Sustainable Development of Heathrow 
12 AEA (2008) Gatwick Emission Inventory 2005/6, AEAT/ENV/R/2395 Issue 1 
13 Ricardo-AEA (2013) Gatwick Airport emissions inventory and air quality modelling for 2010, 

AEA/R/3347 

http://uk-air.defra.gov.uk/
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 The ICAO aircraft engine emissions databank (version 21b)14; 

 The ICAO airport air quality manual15; 

 The International Air Transport Association (IATA) future predictions for 
Hong Kong International Airport16; 

 The Swedish Defence Research Agency (FOI) confidential database for 
turboprop engine emissions17; and 

 The National Atmospheric Emissions Inventory (NAEI)18. 

4.3 Assessment scenario 

The assessment scenario can be summarised as ‘2025 Operational Scenario’; the 
future scenario of the airport’s operation once the second runway is operational, but 
not at full capacity. The 2025 operational scenario refers to a predicted level of 
53mppa and approximately 350,900 air traffic movements (ATMs). 

4.4 Emissions inventory 

An inventory of annual emissions was built for the following pollution sources: 

 Aircraft main engines in the landing and take-off (LTO) phases, both at 
ground level and at height; 

 Aircraft auxiliary power units (APUs); 

 Ground Support Equipment (GSE), namely vehicles within the airport site 
which are associated with the aircraft turn-around and the runway 
maintenance; 

 Other airport sources, including car parks, airport heating plant and fire 
training ground; 

 Road vehicles on the local and strategic road network around the airport. 

The modelled pollution sources are shown in Figure A.3 (Appendix A). 

Aircraft emissions 

Emissions from the aircraft have been calculated using predicted fleet data provided 
by ICF International, consisting of annual forecasts of aircraft movements broken 
down by type (Table 3). Detailed aircraft fleet data for 2010 was used to build the 
emissions inventory and relevant diurnal profiles. All the different modes modelled 
in the airport are presented in Figure 3. 

                                                 
14 EASA (2015) ICAO Aircraft Engine Emissions Databank, Issue 21b, Available from: 

https://easa.europa.eu/document-library/icao-aircraft-engine-emissions-databank [Accessed: 

March 2015] 
15 ICAO (2011) Airport Air Quality Manual 
16 IATA (2014) HKIA long-term traffic and emission forecasts – Emissions forecasting report 

(version 3) 
17 http://www.foi.se/en/Our-Knowledge/Aeronautics/FOIs-Confidential-database-for-Turboprop-

Engine-Emissions/ 
18 Defra, National Atmospheric Emissions Inventory, Available from: 

http://naei.defra.gov.uk/data/emission-factors [Accessed: March 2015] 

https://easa.europa.eu/document-library/icao-aircraft-engine-emissions-databank
http://www.foi.se/en/Our-Knowledge/Aeronautics/FOIs-Confidential-database-for-Turboprop-Engine-Emissions/
http://www.foi.se/en/Our-Knowledge/Aeronautics/FOIs-Confidential-database-for-Turboprop-Engine-Emissions/
http://naei.defra.gov.uk/data/emission-factors
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The engine types on the aircraft were derived from the detailed 2010 fleet data. For 
the future scenarios, the age profile of the global aircraft fleet and a fleet age model 
were used to derive engine types. An allowance was made to account for engine 
deterioration. to define the proportion of future fleet likely to be using existing 
engine types. Future engine variants were assumed, that are predicted to have 
reduced NOx emissions due to improved combustion systems and fuel efficiency. 

For existing aircraft types, turbofan engine emission factors and fuel rates were 
taken from the ICAO databank (issue 21B)14. PM10 emissions were derived from 
the smoke number following the methodology described in the ICAO airport air 
quality manual15. For future aircraft types, turbofan engine emission factors and 
fuel rates were taken from the IATA predictions16. For aircraft with turboprop 
engines, emission factors and fuel rates were taken from the FOI’s confidential 
database17. 

Times spent in each mode were taken from the 2010 assessment13 and for each main 
aircraft type. Further corrections were used to take account of ambient conditions, 
forward-speed effects and engine spool-up, following the PSDH methodology. 

For the approach of the arriving aircraft, emissions were calculated using a 30% 
thrust for the engines. Emissions were modelled from a height of approximately 
2,000ft (610m) to the ground and a time in mode of around 90-100sec. For the 
landing of the arriving aircraft, emissions were calculated using a 7% thrust for the 
engines and a time in mode of 50-70sec. 

During landing, emissions for the reverse thrust of the engines were calculated 
using a 30% thrust setting and a time in mode of 15-30sec. This was represented as 
a volume source in the model. Brake and tyre wear were also represented in the 
model as volume sources. PM10 emission rates were obtained from the PSDH 
methodology11 and the 2005/6 emissions inventory12. 

For the taxiing in and out of arriving and departing aircraft, emissions were 
calculated using a 7% thrust for the engines, assuming an average time of 10min 
for arriving and 15min for departing aircraft. For departing aircraft, hold emissions 
were calculated using a 7% thrust for the engines. Emissions were modelled at the 
outer edges of the holding positions and a time in mode of 4min was assumed. 

For the take-off of the departing aircraft, emissions were calculated using an 85% 
thrust for the engines and a time in mode of 25-40sec. An emissions curve was also 
included in the model to account for the development of speed and emissions with 
non-constant acceleration of the aircraft during take-off. For the initial climb of the 
departing aircraft, emissions were calculated using an 85% thrust for the engines. 
Emissions were modelled up to a height of approximately 500ft (152m) and a time 
in mode of 25-40sec. 

Table 3 Predicted movements and fleet mix for 2025 operational scenario 

Aircraft type Description ATMs 

AT7 ATR-72 7,331 

DH4 Bombardier Q400 2,800 

E75 Embraer 175 8,545 

E95 Embraer 195 12,571 

319ceo A319 current engine option 57,258 

320ceo A320 current engine option 52,079 
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Aircraft type Description ATMs 

321ceo A321 current engine option 15,765 

737NGs Boeing 737 current generation 27,588 

E-Jet 
Embraer E-Jet E2 series, C-series, MRJ or similar, same 

size category as E-175 
5,341 

E-Jet 
Embraer E-Jet E2 series, C-series or similar, same size 

category as E-195 
7,857 

319neo A319 new engine option 35,786 

320neo A320 new engine option 32,549 

321neo A321 new engine option 9,853 

737MAX Boeing 737 new generation 17,242 

332 A330-200 1,300 

333 A330-300 8,660 

744 Boeing 747-400 3,867 

772 Boeing 777-200 6,328 

773 Boeing 777-300 3,867 

380 A380 3,281 

350-8 A350-800 866 

350-9 A350-900 4,362 

350-10 A350-1000 1,412 

77X Boeing 777X planned development 2,578 

787-10 Boeing 787-1000 2,109 

787-8 Boeing 787-800 10,784 

787-9 Boeing 787-900 8,921 

 

Figure 3 Modelled airport sources and aircraft modes 

 

Auxiliary Power Units 

APUs were modelled at the stands and were represented as volume sources in the 
model. Emissions for NOx were taken from the IATA predictions16 and for PM10 
from the ICAO manual15. Data for these were taken from the Managing Director’s 
Instructions for 2011 at Gatwick. This sets time limits for the use of APUs at stands, 
as well as at situations when the aircraft is towed, at ambient temperatures between 
-5oC to 25oC. Beyond this temperature range, other time limits apply. During 
normal operations all aircraft should not exceed 10min APUs running time on 
arrival, while before departure the times are limited to 15min for narrow body and 
50min for wide body aircraft. 
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The assumptions that APUs will be in widespread use for future scenarios is 
unrealistic as Fixed Electrical Ground Power is a more likely alternative for aircraft 
at piers, as is already the case at Gatwick for new piers. Therefore, emissions used 
in the modelling represent a worst case scenario. 

GSE, car parks, heating plant and fire training ground 

Emissions for GSE and the airport heating plant have been scaled down from the 
95mppa assessment. Emissions from existing and proposed car parks, as well as car 
rental pounds, were assumed the same as in the earlier year in the 95mppa 
assessment. Emissions from the fire training ground have been assumed the same 
as in the 2010 assessment. 

Road traffic 

Dispersion modelling of road traffic emissions was undertaken using the ADMS-
Roads (version 3.4.2) software. Traffic data for the road network surrounding the 
airport was provided for the 2025 assessment scenario in the form of daily flows, 
average speeds and junctions delays, broken down by types of vehicles (cars, LGVs, 
HGVs, buses) and categorised as airport or non-airport related (Table 4). Emission 
rates for all the road sources in this network were calculated using the UK Defra 
Emissions Factor Toolkit (EFT) (version 6.0.2)19 which incorporates COPERT 4 
(v10) emission factors for NOx and particulate matter. Emissions were calculated 
separately for each vehicle class and then added together for each road link. 

Delays at junctions were also provided along with the traffic data. However, the 
resulting queues were not significantly long. Therefore, as a worst case, speeds were 
reduced to 20kph close to junctions following the Defra TG09 guidance20. Cold 
start vehicle emissions and diurnal profiles were also included in the models 
following the methodology of the 95mppa assessment. 

Table 4 Breakdown of vehicle types in the traffic data 

ID Class Description 

1 Air pax cars 

Cars (including minicabs and taxis). Air pax travelling between airport 

zones (forecourt, MSCP, GAL long stay) and external zones. Excludes 

air pax to off-airport zones (hotels, non-GAL parking, etc). 

3 Airport related LV 

All light vehicles (cars and LGVs) related to the airport operation, 

which are not included in class 1 and 11. This includes contractors, 

maintenance, deliveries, staff drop off etc, but also air pax related, eg. 

service trips of taxis and minicabs. 

4 Airport related OGV1 OGV1 with origin or destination on the airport. 

5 Airport related OGV2 OGV2 with origin or destination on the airport. 

6 Minibuses All minibuses. 

7 Buses / coaches Midibuses, standard buses and coaches. 

8 Background LV Through traffic light vehicles (cars and LGVs). 

9 Background OGV1 Through traffic. 

10 Background OGV2 Through traffic. 

11 Staff cars Employee car trips to/from staff car parks only. 

OGV1 relates to rigid heavy goods vehicles and OGV2 relates to articulated heavy goods vehicles. 

                                                 
19 Defra, Emissions Factor Toolkit v6.0.2, Available from: http://laqm.defra.gov.uk/review-and-

assessment/tools/emissions-factors-toolkit.html 
20 Defra (2009) Local Air Quality Management – Technical Guidance 

http://laqm.defra.gov.uk/review-and-assessment/tools/emissions-factors-toolkit.html
http://laqm.defra.gov.uk/review-and-assessment/tools/emissions-factors-toolkit.html
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4.5 Model setup and results processing 

Meteorological data 

Hourly sequential observation data for 2005/06 was used in the assessment from 
the meteorological station at Charlwood, which is located immediately northwest 
of Gatwick Airport. Prevailing winds for the area are predominantly south-westerly 
(Figure 4). This met year was used in the initial assessment of the airport in 2005-
06 and the model verification. Therefore, it has been kept the same to ensure 
consistency with previous assessments. 

Figure 4 Windrose for 2005-06 from Charlwood meteorological station 

 

Other model parameters 

The extent of mechanical turbulence (and hence, mixing) in the atmosphere is 
affected by the roughness of the surface/ground over which the air is passing. 
Typical surface roughness values range from 1.5m (for cities, forests and industrial 
areas) to 0.0001m (for water or sandy deserts). In this assessment, the general land 
use in the local study area can be described as agricultural with a corresponding 
surface roughness of 0.2m. 

Another model parameter is the Monin-Obukhov length, which describes the 
minimum level of turbulence in the atmosphere. Typical values range from 2m to 
20m for rural areas. In urban areas though, where traffic and buildings cause the 
generation of more heat, these values are higher. For this model, a minimum length 
of 20m was used. 
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Model verification 

Model verification refers to the comparison of modelled pollutant concentrations 
with measured concentrations at the same points to determine the performance of 
the model. Should the model results for NO2 be largely within ±25% of the 
measured values and there is no systematic over or under-prediction of 
concentrations, then no adjustment is necessary according to Defra’s TG09 
guidance20. If this is not the case, then the modelled values are adjusted based on 
the observed relationship between modelling and measured NOx concentrations to 
provide a better agreement. 

A detailed modelling evaluation study was undertaken in the 2005/6 assessment of 
the airport12 and a re-evaluation was undertaken in the 2010 assessment13. Both 
studies showed that the model was performing well close to the airport and so no 
adjustment was applied to the modelled concentrations. 

NOx to NO2 conversion 

The model predicts NOx concentrations which comprise principally nitric oxide 
(NO) and primary NO2. The emitted NO reacts with oxidants in the air (mainly 
ozone) to form more NO2, known as secondary NO2. Since only NO2 has been 
associated with effects on human health, the air quality standards for the protection 
of human health are based on NO2 rather than NOx or NO. Thus, a suitable NOx to 
NO2 conversion needs to be applied to the modelled NOx concentrations. 

The method taken for converting NOx to NO2 in this assessment follows the 
approach described by Clapp and Jenkin21,22, which takes account of the proportion 
of primary NO2 in the balance between NO and NO2 as a function of distance from 
major sources. Primary NO2 fractions for the aircraft sources were taken from the 
PSDH methodology, while for road vehicles these were taken from the 2010 NAEI 
database18. A value for the regional background oxidant was taken as 33.5ppb in 
2008 and was projected by +0.1ppb/yr for future years. 

Background concentrations 

Background concentrations refer to the existing levels of pollution in the 
atmosphere, produced by a variety of sources, such as roads and industrial 
processes. Emissions from these sources, which have not been explicitly included 
in the model, were taken from the National Atmospheric Emissions Inventory 
(NAEI) and the London Atmospheric Emissions Inventory (LAEI). For the future 
assessment years, emissions were calculated using the national projections23. A 
rural contribution term was also added to the model concentrations, which was 
derived from three rural monitoring sites. Background PM2.5 concentrations were 
assumed as 64% of background PM10 concentrations. 

  

                                                 
21 Clapp and Jenkin (2001) Analysis of the relationship between ambient levels of O3, NO2 and 

NO as a function of NOx in the UK, Atmospheric Environment 35, 6391-6405 
22 Jenkin (2004) Analysis of sources and portioning of oxidant in the UK – Part 1: the NOx-

dependence of annual mean concentrations of nitrogen dioxide and ozone 
23 Misra et al (2012) UK Emission Projections of Air Quality Pollutants to 2030, 

AEA/ENV/R/3337 
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5 Assessment 

This section presents the model results for the assessed pollutants (NOx, NO2, PM10 
and PM2.5) of the 2025 operational scenario. Contour plots with the modelled 
concentrations are presented in Appendix A. 

NOx concentrations 

Figure A.4 (Appendix A) shows the predicted NOx concentrations within the study 
area as contour plots. Table 5 and Figure 5 present the modelled NOx 
concentrations broken down by pollution source at the monitoring sites within the 
Horley AQMA (RG1 and RG2) and at four other locations representing population 
exposure around the airport (as discussed in section 4.1). The other monitoring sites 
in the area (LGW3 and CA2) can be discarded, since in the future operational 
scenario they fall within the airport’s perimeter. 

It can be observed that concentrations of NOx within parts of the Horley AQMA 
are mainly influenced by the aircraft emissions and the local road network. At 
receptors further away from the airport (MVA and MVB) concentrations of NOx 
due to the aircraft emissions are greatly reduced. At receptor CR8 to the south east 
of the airport, it can also be observed that the road traffic emissions contribute the 
same magnitude of NOx concentrations as the aircraft and APUs sources, while the 
other airport operations have a very small contribution to NOx concentrations. At 
receptor SP11 to the south of the airport, concentrations of NOx are mainly 
influenced by the aircraft emissions due to the second runway moving closer to this 
location. 

Table 5 Predicted NOx concentrations at selected locations 

Location 
Aircraft 

and APUs 

Airport 

operations 

Road 

network 

Background 

concentrations 
Total 

RG1 Horley 11.0 3.0 2.3 20.5 36.7 

RG2 Horley South 16.6 2.8 5.0 19.4 43.9 

CR8 (south east) 3.3 0.7 2.5 20.3 26.8 

MVB (west) 0.8 0.1 0.1 17.2 18.1 

MVA (north) 5.2 0.6 0.3 18.7 24.8 

SP11 (south) 9.1 0.7 0.3 21.0 31.0 

NOx concentrations in μg/m3 
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Figure 5 Predicted contributions to NOx concentrations around the airport 

 

 

NO2 concentrations 

Figure A.5 (Appendix A) shows the predicted NO2 concentrations within the study 
area as contour plots. Table 5 presents the modelled NO2 concentrations at selected 
locations around the airport. It can be observed that concentrations are predicted to 
remain well below the air quality standard at all assessed receptors during operation 
of the second runway in 2025. 

Table 6 Predicted NO2 concentrations (in μg/m3) at selected locations 

Location 2025 Operation 

RG1 Horley 25.4 

RG2 Horley South 29.5 

CR8 (south east) 19.7 

MVB (west) 14.1 

MVA (north) 18.5 

SP11 (south) 22.4 

Air quality standard: 40μg/m3 

PM10/PM2.5 concentrations 

Figure A.6 and Figure A.7 (Appendix A) show the predicted PM10 and PM2.5 
concentrations, respectively, as contour plots within the study area. Table 7 and 
Table 8 present the modelled PM10 and PM2.5 concentrations, respectively, broken 
down by pollution source at selected locations around the airport. 

It can be observed that PM10 and PM2.5 concentrations are predicted to remain well 
below the relevant air quality standards during operation of the second runway in 
2025. The greatest contribution to PM10 and PM2.5 concentrations at all selected 
locations is the background source. From the other modelled sources, the greatest 
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contributions are from aircraft and APUs emissions and the local road network, 
especially at receptors close to the airport (i.e. RG1, RG2 and SP11). 

Table 7 Predicted PM10 concentrations (in μg/m3) at selected locations 

Location 
Aircraft 

and APUs 

Airport 

operations 

Road 

network 

Background 

concentrations 
Total 

RG1 Horley 1.5 0.2 0.3 16.9 18.8 

RG2 Horley South 2.2 0.3 0.7 16.7 19.8 

CR8 (south east) 0.7 < 0.1 0.2 17.2 18.2 

MVB (west) 0.1 < 0.1 < 0.1 16.4 16.5 

MVA (north) 0.8 0.1 < 0.1 16.6 17.5 

SP11 (south) 2.8 0.1 < 0.1 17.2 20.1 

Air quality standard: 40μg/m3 

 

Table 8 Predicted PM2.5 concentrations (in μg/m3) at selected locations 

Location 
Aircraft 

and APUs 

Airport 

operations 

Road 

network 

Background 

concentrations 
Total 

RG1 Horley 0.7 0.1 0.1 10.8 11.8 

RG2 Horley South 1.1 0.2 0.4 10.7 12.3 

CR8 (south east) 0.3 < 0.1 0.1 11.0 11.5 

MVB (west) 0.1 < 0.1 < 0.1 10.5 10.6 

MVA (north) 0.4 < 0.1 < 0.1 10.6 11.1 

SP11 (south) 1.2 < 0.1 < 0.1 11.0 12.3 

Air quality standard: 25μg/m3 
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6 Conclusions 

An assessment of air quality impacts has been undertaken for the proposed 
operation of second runway at Gatwick Airport in 2025, with an operational 
throughput of 53mppa and 350,900 ATMs. A detailed emissions inventory was 
built using available information from previous air quality assessments of the 
airport and assumptions on the available technologies in 2025. 

Local monitoring data around the airport shows that NO2 concentrations have 
consistently been well below the air quality standard over the past years, both within 
Horley AQMA and at other locations around the airport. 

Detailed modelling was carried out using the ADMS-Airport dispersion modelling 
software for the airport and non-airport pollution sources in the study area. The 
modelling results show that pollutant concentrations are predicted to remain well 
below the relevant air quality standards in 2025 for all assessed pollutants (NO2, 
PM10 and PM2.5) with the operation of the second runway at Gatwick. 

It was observed that pollutant concentrations are mainly constrained close to the 
emission source, i.e. within the airport boundary and along the main roads. Aircraft 
emissions are the main contributor to pollutant concentrations at receptors very 
close to the airport and within the Horley AQMA. Emissions from the local road 
network are more evident at receptors close to the roads. It was also observed that 
to the south east of the airport, at receptor CR8, road traffic emissions contribute 
the same magnitude of NOx concentrations as the aircraft and APUs sources. 

Overall the results of the assessment highlight that future operations of a second 
runway at Gatwick Airport are unlikely to present any risk of exceedance of the air 
quality standards. 
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Table A.1 Monitoring data (NO2 μg/m3) from diffusion tube sites around Gatwick airport 

Site OS coordinates 
Location 

type[1] 
2008 2009 2010 2011 2012 2013 2014 

Birch Lea 528201, 138377 UB 24.0 23.0 30.0 22.0 25.0 n/a n/a 

Headley Close 529864, 138204 UB 25.0 24.0 32.0 22.0 23.0 n/a n/a 

Lynhurst Cottage 527110, 139530 UB 25.0 25.0 37.0 24.0 26.0 n/a n/a 

Charlwood Nursery 526320, 139860 UB 22.0 18.0 26.0 17.0 19.0 n/a n/a 

Rowley Cottage 527760, 140070 UB 23.0 22.0 31.0 20.0 21.0 n/a n/a 

Balcombe Road 529490, 141460 UB 26.0 25.0 33.0 25.0 26.0 n/a n/a 

Steers Lane 529307, 139611 RD 21.0 20.0 27.0 – – n/a n/a 

Gatwick airport[2] 529411, 141493 UB 30.0 27.0 38.0 28.0 27.0 n/a n/a 

10 Tinsley Close 528445, 138094 UB 35.0 37.0 51.0 40.0 38.0 n/a n/a 

6 Tinsley Close 528385, 138064 UB – – – 35.0 33.0 n/a n/a 

Woodfield Lodge, Hazelwick roundabout 528153, 137912 UB 48.0 48.0 69.0 55.0 51.0 n/a n/a 

Woodfield Lodge, Northgate Avenue 528153, 137871 UB 39.0 39.0 55.0 41.0 39.0 n/a n/a 

Riverside 528103, 142228 Other 26.9 26.9 27.0 22.0 28.0 19.2 18.0 

Horley Police Station 528424, 142934 KB 32.7 30.1 32.6 26.0 32.0 29.7 24.0 

Public car park off Massetts Road 528362, 142983 Intermediate 25.9 24.0 28.3 21.0 28.0 25.5 21.2 

Michael Crescent 528208, 142337 BG 25.2 25.1 26.3 22.0 27.0 23.5 24.2 

Wolverton Gardens 527873, 142606 RD 29.6 27.0 29.0 24.0 26.0 24.4 22.2 

Wolverton Gardens 527892, 142463 RD 28.8 27.3 30.2 23.0 29.0 27.5 24.4 

Cheyne Walk 528030, 142373 RD 32.6 28.8 34.7 28.0 33.0 27.6 26.7 

Crescent Way 528112, 142321 RD 32.3 26.9 29.6 23.0 29.0 24.6 20.7 

Crescent Way 528254, 142196 RD 31.0 27.6 31.5 25.0 29.0 27.2 26.5 

The Crescent 528386, 142080 RD 30.9 29.7 30.7 27.0 29.0 25.6 24.9 

The Crescent 528499, 141953 RD 31.5 27.5 29.8 25.0 33.0 28.1 24.8 

The Crescent 528538, 141897 RD 31.9 31.2 31.7 26.0 33.0 26.8 26.1 

The Crescent 528602, 141789 Other 35.1 32.2 30.8 27.0 32.0 28.7 26.9 

The Crescent 528607, 141910 RD 36.3 34.6 32.4 27.0 32.0 28.1 25.9 

The Crescent 525578, 142006 KB 31.8 29.7 26.7 25.0 29.0 25.5 22.7 
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Site OS coordinates 
Location 

type[1] 
2008 2009 2010 2011 2012 2013 2014 

The Drive 528589, 142552 UB 30.2 28.4 30.2 23.0 29.0 26.6 22.8 

The Drive 528581, 142635 UB 30.8 30.7 32.4 26.0 30.0 27.6 24.1 

Fairfield Avenue 528499, 142512 UB 28.6 27.0 29.0 23.0 26.0 24.6 23.0 

Fairfield Avenue 528492, 142366 UB 27.1 28.4 29.7 25.0 – – – 

Fairfield Avenue 528505, 142246 UB 29.4 27.9 29.6 23.0 28.0 23.5 22.9 

Upfield 528335, 142224 UB 29.2 27.8 29.3 26.0 29.0 28.0 25.0 

Upfield 528360, 142384 UB 29.2 29.1 27.7 23.0 30.0 27.3 24.1 

Upfield 528220, 142583 UB 28.2 26.6 28.6 21.0 26.0 24.4 24.7 

Upfield 528172, 142679 UB 29.8 26.3 28.7 22.0 26.0 26.0 24.1 

Meadowcroft Close 529149, 141953 UB 30.7 24.6 28.5 23.0 25.0 24.1 22.5 

Roundabout, The Coronet 529203, 142192 UB 26.2 24.1 26.9 23.0 27.0 26.3 24.0 

Staffords Place 528789, 142570 UB 25.8 24.9 26.6 20.0 27.0 24.4 20.6 

The Crescent 528553, 141857 RD 33.3 30.7 31.5 28.0 33.0 26.9 28.1 

16-17 Woodroyd Gardens 527931, 142231 Other 32.6 28.7 32.8 26.0 32.0 26.4 26.1 

Poles Lane pumping station 526421, 139639 Other 20.0 18.5 22.5 17.0 19.0 18.7 16.4 

Hathersham Farm 530937, 144272 Other 26.0 27.1 33.5 23.0 27.0 27.9 23.5 

[1] UB: urban background, RD: roadside, KB: kerbside, BG: background 

[2] co-location with CA2 Gatwick East continuous monitor 

Bold font: exceedances of the air quality standard  /  Italics font: low data capture (i.e. below 75%) 

Sources: Crawley Borough Council (2013) 2013 Air Quality Progress Report 

Reigate and Banstead Borough Council (2011) Progress Report (2011) on Air Quality within the Borough of Reigate and Banstead  
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