
Air Quality Monitoring in the vicinity of Gatwick Airport: a proposal for future air 
quality reporting to the GP Sub Committee. 
 

1. The purpose of this paper is to outline the proposed future format of the routine air 
quality report to the General Purposes Sub Committee using data collected during 
2005 as an example.  

 
2. The proposed approach to future reporting of air quality work is of course open to 

change to meet the needs of the committee, and to this end the report begins with an 
outline of the air quality standards in the UK, and the main factors that need to be 
borne in mind with air quality compliance monitoring, so that members of the 
committee can make an informed decision as to additional information they might like 
to see in a report. 

 
3. A summary of the abbreviations used in this document can be found on the final page 

of this report. 
 

Air Quality Standards in the UK. 
4. Local air quality assessments in the UK examine a total of seven different pollutants, 

against a range of standards that apply over different time scales (Table 1). 
 

5. The standards are based on health studies, and the differing standards for differing 
time periods are designed to minimise short term (acute) health effects and also 
longer term (chronic) health effects. 

 
6. The standards do not apply to workers in their place of work, as in this situation the 

various standards that exist under health and safety legislation apply. The health and 
safety standards are normally less stringent than the ambient air quality standards, as 
the ambient air quality standards are designed to minimise health impacts on the 
young, those with cardiovascular and respiratory problems, and the elderly, and not 
just reasonably healthy adults. 

 
Relevant Exposure. 
7. In the UK for an air quality standard to be breached there must be relevant exposure. 

Thus for example the 1 hour nitrogen dioxide standard of 200 µg/m3 would apply to a 
householder in his or her property and also to someone shopping on a high street, as 
it is reasonable for someone to spend an hour shopping on a high street. However, 
the annual average objective for nitrogen dioxide of 40 µg/m3 would only apply to the 
householder, and not for example a person on the high street. 

 
8. Thus if a monitoring site records an annual average nitrogen dioxide concentration of 

55 µg/m3 (the annual average objective value for nitrogen dioxide is 40 µg/m3), and 
there are no residential properties in the area, then there is no breach of the UK 
ambient annual average nitrogen dioxide air quality objective. 

 
9. The concept of relevant exposure is important as it means that any on airport 

monitoring is of limited use for compliance monitoring purposes, as it is only of use if 
sited where members of the public have access and are likely to be present for 15 
mins to 1 hour. As no members of the public live at the airport, the on airport 
monitoring is unsuitable for examining if the annual average air quality objectives 
have been met. This fact therefore needs to be borne in mind when looking at 
monitoring data collected on airport, although it should be pointed out that the on 
airport monitoring is vital for checking computer models that are used to forecast air 
pollution around the airport in future years.  
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 Standard(s) Measured in / around 

Gatwick by 
Pollutant Chemical Formula Form Limit Time Period To be met by BAAG RBBC 

No more than 18 
hours per year 
over 200 µg/m3

1 hour mean 
31/12/05 
EU Standard is the same 
but applies from 2010 Nitrogen 

Dioxide NO2 Gas 

40 µg/m3
Calendar 
Annual 
Average 

31/12/05 
EU Standard is the same 
but applies from 2010 

Yes Yes 

No more than 35 
days per year 
over 50 µg/m3

24hr mean 31/12/04 

PM10

None. PM10 are particles under 10 µm in 
aerodynamic diameter, and consist (amongst 
others) of a mix of diesel soot particles, some 
very fine soil, sea salt, and particles that form 
in the atmosphere from chemical reactions 
between gases such as nitrogen dioxide, 
sulphur dioxide, and ammonia. 

Airborne 
solids 

40 µg/m3 Annual mean 31/12/04 

Yes Yes 

Carbon 
Monoxide CO Gas 10 mg/m3

Maximum daily 
running 8 hour 
mean 

31/12/03 Yes No 

No more than 24 
hours per year 
over 350 µg/m3

1 hour mean 31/12/04 

No more than 3 
days per year 
over 125 µg/m3

24 hour mean 31/12/04 Sulphur 
Dioxide SO2 Gas 

No more than 35 
fifteen minute 
periods per year 
over 266 µg/m3

15 minute 
mean 31/12/05 

No No 

16.25 µg/m3 Running 
Annual Mean 31/12/03 Benzene C6H6 Gas 

5 µg/m3 Annual Mean 31/12/10 
YesA  YesA

1,3 
Butadiene C4H6 Gas 2.25 µg/m3 Running 

Annual Mean 31/12/03 YesB No 

0.5 ng/m3 Annual Mean 31/12/04 Lead Pb Airborne 
solid 0.25 ng/m3 Annual Mean 31/12/08 

No 
 

No 
 

Arsenic  As Airborne 
solid 6 ng/m3 Annual Mean 31/12/12 No 

 
No 
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Cadmium Cd Airborne 
solid 5 ng/m3 Annual Mean 31/12/12 No 

 
No 
 

Nickel Ni Airborne 
solid 20 ng/m3 Annual Mean 31/12/12 No 

 
No 
 

Mercury Hg Vapour 50 ng/m3 Annual Mean Not specified No 
 

No 
 

Poly 
aromatic 
Hydro-
carbons 

Mix of compounds, but measured based on 
Benzo(a)pyrene (BaP). 

Gas / 
airborne 
solid 

1 ng/m3 Annual Mean 31/12/12 No 
 

No 
 

OzoneC O3 Gas 

Daily maximum 8 
hour running 
mean of 120 
µg/m3 not to be 
exceeded more 
than 25 times per 
year, averaged 
over 3 years. 

Running 8 
Hour Mean 31/12/10 No Yes 

AAlthough monitoring takes place data is not suitable for detailed comparison to the AQ standards due to the sampling method used, but is suitable for indicative purposes. 
BAlthough monitoring takes place data is not suitable for comparison to the AQ standards, as insufficient data capture. 
CStandard only applies to the UK Government as transboundary pollutant, and is a target value. 
 
Table 1: Air Quality Standards in the UK. 
 
Note: An additional standard for PM2.5 (particles under 2.5 µm in aerodynamic diameter) is currently going through the EU legislative process. 
Further legislation is also due shortly aimed at minimising peoples exposure to PM10.
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10. However, although the UK government included the concept of relevant exposure in it’s 

implementation of the EU air quality daughter directives, such a concept was not in the 
original EU directives which required that the air quality standards simply be met even in an 
open field. As a consequence of this the Environment Agency in the UK applies the stricter 
EU test to all of the industrial plants in the UK that it regulates, but even under this 
approach breaches of the air quality standards would be permitted within the boundary of 
the airport. 

 
Pollutants to Consider. 
11. With the exception of mercury and polyaromatic hydrocarbons all of the pollutants in Table 

1 are currently, or have been, subject to monitoring either at Gatwick or on the Horley 
Gardens Estate, and the monitoring sites are shown in Figure 1a and 1b. 

 
12. Monitoring takes place using two main types of equipment, diffusion tubes and real time 

monitoring (Photos in Appendix A). The diffusion tubes are used to cover a wide area, and 
measure annual average concentrations of a pollutant, while the real time monitors 
examine pollution on an hourly basis in addition to annual concentrations, and are used to 
calibrate the diffusion tubes. 

 
13. The only pollutant of current concern in the vicinity of Gatwick is nitrogen dioxide, as this is 

close to the annual average air quality standard at properties near to the airport on the 
Horley Gardens Estate. In 2005 annual average nitrogen dioxide concentrations of 39 
µg/m3 were recorded at one group of properties, and modelling of the airport in 2010 
indicates that emissions from the airport are likely to increase between 2005 and 2010, 
although some of this increase will be off set by falls in non airport sources of nitrogen 
dioxide pollution. 

 
14. PM10 concentrations in the vicinity of the airport are also kept under review as although 

there is an annual average standard of 40 µg/m3, and concentrations on the Horley 
Gardens Estate are below this at 20 to 25 µg/m3, it is considered desirable to minimise 
exposure to this pollutant. It should be pointed out though that computer modelling 
suggests that currently the airport is responsible for no more than 1-2 µg/m3 of extra PM10 
on the Horley Gardens Estate, compared to around an extra 20 µg/m3 of nitrogen dioxide at 
properties most at risk of breaching the nitrogen dioxide standard. 

 
15. Fuel smells have been an issue on the Horley Gardens Estate for a number of years, and 

unburnt aviation fuel will contain small quantities of benzene and 1,3 butadiene. However, 
while the smells may be unpleasant there is no evidence to suggest that the concentrations 
of benzene or 1,3 butadiene are breaching the air quality standards. Measurements of 
benzene on the Horley Gardens Estate indicate that the concentrations are below the limit 
value, and are also lower than the concentrations measured on Reigate High Street. 

 
16. Therefore the most appropriate pollutant to focus on is nitrogen dioxide, both in terms of 

trends and compliance monitoring, with the trends in PM10 also monitored, and a watching 
brief kept on benzene. 
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Figure 1a: Real Time Monitoring Sites around the Airport.
Pollutants monitored: RG1: Nitrogen Dioxide, PM10, RG2: Nitrogen Dioxide only, CR1: Nitrogen Dioxide, PM10, 
LGW3: Nitrogen Dioxide, PM10, and CO, RG3: Nitrogen Dioxide, Ozone.
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Figure 1b: Monitoring in the Vicinity of the airport. Nitrogen Dioxide diffusion Tubes

Benzene Diffusion Tube Real Time Monitor

!(!(

!(
!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(!(

!(

")

")
RB59

RB11



Data Interpretation: Compliance Monitoring. 
17. Compliance monitoring is straightforward in that the legal standard either is, or is not, 

achieved. The only factor to consider in compliance monitoring is whether sufficient data 
capture has been achieved over the averaging period.  

 
18. For annual average compliance monitoring e.g. the PM10 annual average, and the nitrogen 

dioxide annual average, 75 % of the 1 hour values between April and September need to 
be recorded, and 75 % of the 1 hour values between January and March and October and 
December have to be recorded1. 

 
19. For compliance monitoring of the 1 hour nitrogen dioxide objective, and also the PM10 35 

days per year standard, a 90 % data capture rate is required. Consequently at Reigate and 
Banstead we work to achieving a data capture rate of at least 90 %, and at our RG1 
monitoring station data capture rates have been no lower than 98 % for the past five years, 
compared to 93 % to 97 % at LGW3. 

 
20. The lower data capture rate required for ensuring compliance with the annual average 

objective reflects the fact that providing the data is lost uniformly throughout the year it will 
in general be a mix of low, medium, and high values, which will not tend to affect an 
‘average’ value overall. However when monitoring to detect ‘high’ days i.e. days or hours 
over a certain level, it is important to have the maximum amount of data capture as any lost 
data could be when a high concentration occurred which leads to an underestimate of the 
air quality problem.  

  
21. In the monitoring report to the GP sub it is proposed that for compliance monitoring 

purposes the nitrogen dioxide concentrations measured at relevant receptors be presented 
as a ‘dot’ map, to show at a glance if the annual average standard has been achieved.  

 
22. For other pollutants a simple table stating the average over the appropriate period, and the 

air quality standard that applies to that pollutant is proposed. For results where there is 
insufficient data capture it is proposed that the information is proved as a separate table in 
an annex, for information only. 

 
23. It is important to realise that there is a delay between the collection of the ‘raw’ real time 

data, and the ‘final’ data, as the raw data has to be fully quality assured and this process 
takes time as it is normally done on 3 to 6 months blocks of data. 

 
24. In addition it is not really practicable to use the first 6 months of data in a year as a guide to 

the likely outcome of the full year as the prevailing weather conditions, which will be 
discussed further in the trend analysis section, can have a big impact on the measured 
concentrations of several pollutants including nitrogen dioxide. Thus in an extreme example 
if the first six months of a year consisted of northerly and easterly winds, which give rise to 
low nitrogen dioxide concentrations on the Horley Gardens Estate, if these results were 
used as a guide to the rest of the year it would underestimate the true concentrations if a 
south westerly wind then prevailed for the remainder of the year. 

 
Data Interpretation: Trend Analysis. 
25. Under the EU daughter directives the aim of the legislation is not to allow pollution to 

increase up to a limit value, but to ‘maintain ambient-air quality where it is good and 
improve it in other cases with respect to sulphur dioxide, nitrogen dioxide and oxides of 
nitrogen, particulate matter and lead2.’ Therefore trend analysis of the data has an 
important role in ensuring that air quality is maintained at a given level or improved, and 
that it is not deteriorating. 

                                                           
1 Air Quality Standards Regulations 2007. Part 2 Section 5. 
2 Council Directive 1999/30/EC of 22 April 1999. Official Journal European Union L 163 , 29/06/1999 P. 0041 – 0060. 
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26. In analysing any pollution data set for trends it is important to consider all of the following: 
i) the weather. 
ii) movement of the analyser. 
iii) movement of sources of pollution in relation to the analyser. 
iv) does the overall concentration of a pollutant mask important changes in 
the source(s) / source contribution of a pollutant. 

 
Weather Impacts. 

27. The weather can have a big impact on the measured concentration of a given pollutant, 
from the wind speed and direction, to the temperature, and the amount of sunshine. 

 
28. The impact of the wind direction was mentioned in an extreme example in the compliance 

monitoring section above, but with the majority of the nitrogen dioxide pollution coming off 
the airport, any years in which there is a significant reduction or increase in south westerly 
winds will lead to a corresponding decrease / increase in pollution. The average wind speed 
will also determine if pollution is dispersed or builds up, while the amount of sunshine has a 
significant impact on the amount of nitrogen dioxide that forms during the summer months. 

 
29. As the weather is naturally quite variable from year to year this means that the 

concentration of nitrogen dioxide can vary quite considerably from year to year, even if the 
emissions from both road vehicles and aircraft remain unchanged. An example of the 
impact that the weather can have on nitrogen dioxide concentrations is shown in Figure 2a 
and 2b. 

 
30. In Figure 2 there was no real change in aircraft or road emissions between 2003 and 2004, 

if anything aircraft emissions would have increased slightly, but in 2003 over 100 houses 
had nitrogen dioxide concentrations over 40 µg/m3 compared to none in 2004. (The 
concentration at RB59 in 2004 was 39 µg/m3).   

 
31. Thus in any trend analysis of pollutant concentrations, as opposed to compliance 

monitoring, it is important to smooth out the effects of the weather, and so in future reports 
to the GP sub it is proposed that a rolling 3 year average is used for a given data point in 
any trend analysis relating to annual average concentrations. Thus for example a data point 
for 2003 would be the annual average of 2001, 2002, and 2003, the point plotted for 2004 
would be the average of the 2002, 2003 and 2004 annual average concentrations, and so 
on.  

 
32. The only drawback of this approach is that monitoring at several of the sites only began in 

2001, and in some cases 2003, and so at present any trend analysis will have a maximum 
of three and possibly as few as one data point. 

 
Movement of the Analyser. 
33. In trend analysis it is important to ensure that the monitoring position remains fixed, as any 

detailed trend analysis can only be undertaken once around 10 years of data has been 
collected, and so changing a monitoring position after 5 or 6 years lowers the power that a 
site has for trend analysis work. 
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Figure 2a: 2003 Annual Mean NO2 Concentrations in Horley near to Gatwick Airport.
Measured values from diffusion tubes and real time monitoring. Tube correction factor = 1.29 (n=11).
© Crown Copyright. All rights reserved. Reigate & Banstead BC 100019405 – 2005.
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Figure 2b: 2004 Annual Mean NO2 Concentrations in Horley near to Gatwick Airport.
Measured values from diffusion tubes and real time monitoring. Tube correction factor = 1.32 (n=12).
© Crown Copyright. All rights reserved. Reigate & Banstead BC 100019405 – 2005.



Movement or Changes in Pollution Sources. 
34. In the report it is also proposed that any operational changes which might affect the on 

airport monitor e.g. the routing of additional traffic near to the monitor, be reported as this 
could lead to an increase in measured concentrations which does not necessarily reflect an 
overall increase in emissions from the airport or road traffic. 

 
35. For nitrogen dioxide such a change in the local pollution climate around a monitor could 

easily be detected from the behaviour of the off airport monitors and vice versa. For 
example if the on airport monitor started recording higher or lower levels of nitrogen 
dioxide, and this change was not seen in the off airport monitors it suggests the addition or 
removal of a local source close to the monitor. However, for a pollutant such as carbon 
monoxide, which is only monitored on airport, the recording of changes in operational 
practice becomes very important as there are no off site monitors to check if changes in 
concentration are local effects or due to changes in regional pollution. 

 
Changes in source contribution to the total pollution. 
36. The final factor to consider in any trend analysis work where there is more than one source 

of pollution, is that the monitoring data only shows the net result. Thus it is possible to have 
one source of pollution going up, and one going down, but the overall monitored 
concentration remains unchanged, and thus the overall concentration trend is unchanged. 

 
37. This is a particularly important consideration at Gatwick where computer modelling 

indicates that airport emissions are going up, while non airport emissions are going down – 
Figures 3a and 3b. 

 
38. One way of examining this effect through the monitoring data is to compare the monitoring 

results from the monitoring station at RG1 to those at site RG2, as RG1 has a smaller 
aircraft pollution component to it than that at the RG2 site. However, it should be pointed 
out that the changes initially are likely to be very small, and so any trends of this nature are 
likely to take a number of years to appear with any degree of certainty in the monitoring 
data. 

 
39. Nevertheless, the trend analysis section in the proposed report will include a graph of the 

RG1 and RG2 data, with the aim of examining changes in the source contribution to the 
overall pollution level for nitrogen dioxide. 

 
40. Changes in the source contribution to the total pollution are of particular concern in the 

longer term, as while non airport sources of nitrogen dioxide pollution are predicted to 
continue to fall and so off set increasing emissions from the airport3 in the short term, 
beyond 2010 non airport sources of nitrogen dioxide pollution are predicted to remain 
constant. In this situation if airport pollution continues to increase then overall 
concentrations will rise. Therefore:  

 
i) consideration of the pollution trends indicated by the monitoring data, and also air 

quality modelling of future years, are important factors to consider when examining 
operational and investment decisions being made by the airport. 

 
ii) the committee needs to keep under review the airport’s progress with it’s action plan 

to reduce pollution from the airport, and accordingly it is recommended that a 
progress report on the action plan is produced by BAA Gatwick on an annual basis 
for the Sub Committee as a complementary report to the June monitoring report. 

                                                           
3 Methodology for estimating NOx, NO2, and PM10 Concentrations in 2010 around London Gatwick Airport. Netcen Issue 2 – Jan 06 
data. 
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Aircraft (12 %)

APUs (9 %)

Airside Vehicles
(9 %)

Misc. Airport (3 %)

Airport related
Road Traffic (12 %)

Non Airport
Road Traffic (12 %)

Background 
(43 %)

2005:
Total Airport: 45 %
Total Other:   55 %

Figure 3a: NOx Contribution by Source to RB59 in 2005.

Aircraft (19.2 %)

APUs (11.4 %)

Airside Vehicles
(9.8 %)

Misc. Airport (2.3 %)

Airport related
Road Traffic (10.6 %)

Non Airport
Road Traffic (9.3 %)

Background 
(37.4 %)

2010:
Total Airport: 53 %
Total Other:   47 %

Figure 3b: NOx Contribution by Source to RB59 in 2010.



 
Summary and Proposals 
41. The annual average concentration of nitrogen dioxide at present is the only pollutant of both 

current and future concern in the vicinity of Gatwick, and subsequent reports to the General 
Purposes Sub committee will reflect this fact. 

 
42. PM10 and benzene are also monitored in and around the airport as part of a ‘watching brief’, 

and data from this work will also be reported to the committee. 
 

43. As legal compliance limits for nitrogen dioxide, and the other pollutants in general, are 
based on a calendar year and as there is considerable monthly variation in nitrogen dioxide 
concentrations (primarily due to the prevailing weather conditions) which make projections 
from 6 months of data unreliable, it is proposed that one annual report on air quality is 
presented to the GP sub committee that covers both on airport and off airport monitoring. 

 
44. As the air quality data it not immediately available due to various QA/QC requirements, it is 

proposed that the report on air quality be made to the June meeting of the sub committee. 
Nevertheless, if it becomes apparent at anytime from the routine monitoring, or any ad hoc 
studies, that air pollution is especially poor, then an additional report(s) would be brought 
before the committee in the meantime. 

 
45. As an action plan to reduce pollution from the airport is due to be published in June 2007, it 

is proposed that in the future a brief report on progress in implementing the airport action 
plan is presented annually to the Sub Committee with the monitoring report. 

 
46. Members should be aware that while the reports over the next two to three years will only 

provide limited data for trend analysis of air quality at residential premises, due to the short 
time period of monitoring to date e.g. at RG2, in the longer term (around three years) the 
monitoring data from the three off airport and one on airport monitor will have sufficient 
statistical power to provide a meaningful insight into pollution trends both on and off airport. 

 
47. Finally, a copy of the proposed annual report format is enclosed based on the 2005 

monitoring data. 
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Appendix A: Nitrogen Dioxide Monitoring Equipment. 
 

 
Figure A.1: A diffusion tube as used for sampling (left), and with the top removed (right) showing the steel 
mesh which is dipped in a solution of Triethanolamine (TEA) and acetone and then allowed to dry. Both 
Reigate and Banstead and BAA Gatwick use 50 % TEA in acetone. (Tube length 3” or 7.5 cm). 
 

 
Figure A.2: Real time monitor located at RG2. The gas cylinder to the left of the housing is used for 
automated overnight calibration of the equipment. 
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Abbreviations and Definitions 
AQMA  Air Quality Management Area. 

BAA  British Airports Authority (Gatwick). 

CO  Carbon Monoxide. 

m3  cubic metre. 

mg  milligram (1 thousandth of a gram). 

NETCEN  National Environmental Technology Centre, UK. 

ng  nanogram (1 billionth of a gram). 

NO2  Nitrogen Dioxide. 

NOx Oxides of Nitrogen (mainly NO and NO2 expressed as NO2 equivalent). 

O3  Ozone. 

Pb  Lead. 

PM  Particulate Matter. 

PM10 Essentially particles under 10 µm in diameter. Officially defined as the size fraction 

below 10µm in aerodynamic diameter, which has a cut off point at 50% of the 

particles which are 10µm in aerodynamic diameter. 

PM2.5 Essentially particles under 2.5 µm in diameter. Officially defined as the size fraction 

below 2.5µm in aerodynamic diameter, which has a cut off point at 50% of the 

particles which are 2.5µm in aerodynamic diameter. 

ppb part(s) per billion. 

ppm  part(s) per million. 

SO2  Sulphur Dioxide. 

TEOM  Tapered Element Oscillating Microbalance.  

(Device for measuring PM10 concentrations in real time). 

µg  microgram (1 millionth of a gram). 

µg/m3  microgram(s) per cubic metre 

µg m-3 microgram(s) per cubic metre, This scientifically is the correct form to use rather 

than µg/m3, though either can be used. 
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