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Executive Summary
The Government prepared the Air Quality Strategy for England, Scotland, Wales and Northern Ireland for
consultation in August 1999. It was originally published in January 2000 (DETR, 2000). The Strategy has been
revised since originally published. The latest Air Quality Strategy for England, Scotland, Wales and Northern
Ireland was published on 17 July 2007.
At the centre of the Air Quality Strategy is the use of national air quality standards against which air quality
should be measured and assessed. These standards and associated specific objectives have to be achieved
between 2003 and 2010.
Local authorities are required to review and assess the air quality in their areas from following a timetable
prescribed in legislation to determine whether the air quality objectives are likely to be met. Where the likelihood
of exceedences of air quality objectives has been identified in areas of significant public exposure, an Air Quality
Management Area (AQMA) should have been declared, followed by a Further Assessment, and the formulation of
an action plan to work towards eliminating exceedences.
An Updating and Screening Assessment was carried out in 2009 and concluded that CDC had to carry out a
Detailed Assessment for NO2 at Berkhampstead Road, Chesham.
This modelling study, in consultation with the most recent monitoring and meteorological data for the area,
suggests that the NO2 annual mean and 1-hour AQS objectives were met in and around Berkhampstead
Road, Chesham during 2009.
We recommend that CDC do not extend the AQMA boundary. However, we recommend that CDC continue
monitoring at current diffusion tube locations on Berkhampstead Road, north of Broad Street.
Maps reproduced within this document: All maps in this document are reproduced from Ordnance Survey material with permission of
Her Majesty’s Stationery Office  Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings. Chiltern District Council Licence number 100023578 (2010).
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1.

Introduction

1.1

National Air Quality Strategy

All local authorities (LA) are obliged to review and assess air quality following a prescribed timetable under the
Environment Act 1995. A requirement of the Act was that the UK Government prepare an Air Quality Strategy
(AQS) for England, Scotland, Wales and Northern Ireland. The AQS was published in January 2000 with a revised
version published in July 2007.
Within the AQS, national air quality objectives are set out for seven priority pollutants and LAs are required to
review and assess air quality against these objectives. Table 1.1 lists the objectives included in the Air Quality
Regulations 2000 and (Amendment) Regulations 2002 for the purposes of Local Air Quality Management (LAQM)
with dates they should be achieved.
Table 1.1 Objectives included in the Air Quality Regulations and subsequent Amendments for the purpose of
Local Air Quality Management.
National Air Quality Objectives
Pollutant
Benzene
All authorities
Authorities in England and Wales only
Authorities in Scotland and Northern
Ireland only
1,3-Butadiene
Carbon monoxide
Authorities in England, Wales and
Northern Ireland only
Authorities in Scotland only
Lead
Nitrogen dioxide

Air Quality Objective
Concentration
Measured as

Date to be
achieved by

16.25 µg.m-3
5 µg.m-3
3.25 µg.m-3

running annual mean
annual mean
running annual mean

31.12.2003
31.12.2010
31.12.2010

2.25 µg.m-3

running annual mean
maximum daily running 8hour mean

31.12.2003
31.12.2003

running 8-hour mean
annual mean
annual mean
1 hour mean

31.12.2003
31.12.2004
31.12.2008
31.12.2005

annual mean
24 hour mean

31.12.2005
31.12.2004

10.0 mg.m-3
10.0 mg.m-3
0.5 µg.m-3
0.25 µg.m-3
200 µg.m-3 not to be exceeded
more than 18 times a year
40 µg.m-3

Particles (PM10) (gravimetric)a
All authorities

50 µg.m-3 not to be exceeded
more than 35 times a year

Authorities in Scotland onlyb

40 µg m-3
50 µg.m-3 not to be exceeded
more than 7 times a year

annual mean
24 hour mean

31.12.2004
31.12.2010

Sulphur dioxide

18 µg.m-3
350 µg.m-3 not to be exceeded
more than 24 times a year

annual mean
1 hour mean

31.12.2010
31.12.2004

125 µg.m-3 not to be exceeded
more than 3 times a year

24 hour mean

31.12.2004

266 µg.m-3 not to be exceeded
more than 35 times a year

15 minute mean

31.12.2005

a. Measured

using the European gravimetric transfer sampler or equivalent.
Air Quality Objectives for PM10 apply in Scotland only, as set out in the Air Quality (Scotland) Amendment Regulations 2002.

b. These 2010

1.2

Purpose of the Detailed Assessment

This study is a Detailed Assessment of air quality, which aims to confirm the findings of the 2009 Updating and
Screening Assessment, and determine with reasonable certainty whether or not there is a likelihood of air quality
objectives being exceeded at parts of Berkhampstead Road, Chesham. If an exceedence is predicted the
assessment will also predict the spatial extent of the exceedence. The Detailed Assessment also requires that an

6
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estimate of the number of people exposed to the pollutant concentrations above the objective is included. Also,
the maximum pollutant concentration at relevant receptor locations in the model domain are included.

1.3

Overview of the approach taken

The general approach taken to this Detailed Assessment was to:








Collect and interpret data from previous review and assessment reports;
Collect and analyse all available traffic data, air quality monitoring data and background concentration
data for use in the models;
Identify potential hotspots where it is likely that the AQS objectives would not be met;
Model NO2 concentrations surrounding these hotspots;
Produce contour plots of the modelled pollutant concentrations;
Recommend whether CDC should declare an Air Quality Management Area (AQMA) along part of
Berkhampstead Road, Chesham; and
Estimate the population exposure resulting from exceedence of the relevant AQS objectives.
1

The methodologies outlined in Technical Guidance LAQM.TG(09) were used throughout this Detailed Assessment.

1.4

Locations where the Air Quality Objectives apply

When carrying out the review and assessment of air quality it is only necessary to focus on areas where the public
are likely to be regularly present and are likely be exposed over the averaging period of the objective. Table 1.2
summarises examples of where air quality objectives (AQO) for NO2 should and should not apply.
Table 1.2 Examples of where the Air Quality Objectives should and should not apply.
Examples of where the Air Quality Objectives should/should not apply
Averaging Period

Pollutants

Objectives should apply
at …

Objectives should not
generally apply at …

Annual mean

NO2

All locations where members of the
public might be regularly exposed.
Building façades of residential
properties, schools, hospitals, care
homes etc.

Building facades of offices or other
places of work where members of the
public do not have regular access.
Hotels, unless people live their as their
permanent residence.
Gardens of residential properties.
Kerbside sites (as opposed to locations
at the building façade), or any other
location where public exposure is
expected to be short term

1 hour mean

NO2

Kerbside sites (e.g. pavements of busy
shopping streets).
Those parts of car parks and railway
stations etc. which are not fully
enclosed.
Any outdoor locations to which the
public might reasonably be expected to
have access.

Kerbside sites where the public would
not be expected to have regular access.

1

Local Air Quality Management Technical Guidance LAQM.TG(09), Defra, 2009
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Conclusions of most recent reports for NO2

The CDC 2009 Updating and Screening Assessment, concluded that a Detailed Assessment would be required
alongside the Berkhampstead Road, Chesham.
New monitoring data from the automatic monitor situated in close proximity to the Broad Street/Berkhampstead
Road AQMA showed an exceedence of the NO 2 annual mean objective. Relevant exposure is present along this
stretch of road, and as such Defra requested that a Detailed Assessment be carried out for NO2 at this location to
assess whether the AQMA should be extended in the area of Berkhampstead Road.

8
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2.

Information used to support this assessment

2.1

Maps

CDC provided OS Landline data of the model domain. This enabled accurate road widths and the distance of the
housing to the kerb to be determined using ArcGIS.
All maps in this document are reproduced from Ordnance Survey material with permission of Her Majesty’s
Stationery Office  Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to
prosecution or civil proceedings. Chiltern District Council Licence number 100023578.

2.2

Road traffic data

2.2.1

Average flow, hourly fluctuations in flow, speed and fraction of HDVs

AADT traffic flow data and percentage HDV flows were provided by CDC and used to estimate flows in 2009. In
the absence of vehicular composition data from CDC, estimated percentage of car, HGV, buses, LGV and
2
motorcycle traffic for the road of concern was derived from the DfT Matrix . As a conservative assumption, traffic
speeds lower than the speed limit were assumed in most cases, and were assumed to be lower in the vicinity of
junctions and traffic lights etc. Traffic data used in the assessment is shown in Section 4.2.1.

2.3

Ambient monitoring

2.3.1

Nitrogen dioxide

NO2 concentrations were monitored by an automatic analyser and diffusion tube studies at a location in the area
of Berkhampstead Road. Details of the locations, site type and NOx/NO2 concentrations recorded by the
automatic analyser and diffusion tubes are shown in Chapter 3.

2

http://www.dft.gov.uk/matrix/

AEA
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A single NO2 automatic monitoring station was located at Berkhampstead Road sampling location from October
2009 to April 2010. For the purpose of this study we have considered the automatic monitoring data collected
during this period. This has enabled CDC to collate further good quality data on NO2 concentrations at this
location rather than relying solely on diffusion tubes. The whole data set from this automatic site is used in this
study and informs the model verification process. All monitoring locations are shown in Figure 3.1.
Figure 3.1 Monitoring Locations Berkhampstead Road, Chesham

It was decided to base the model on non-period mean adjusted data, instead relying on the accuracy of automatic
data collected during the six month monitoring period. The locally collected data will be more accurate to the
local situation, when compared with the period mean adjustment based on distant background sites that may not
mirror the scenario in Berkhampstead Road.

10
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Details of the automatic analyser and diffusion tube monitoring locations are provided in Table 3.1 and 3.2.
The automatic monitor and diffusion tubes are situated at roadside and kerbside locations (tubes situated on road
facing side of lamposts). The automatic monitoring station at Berkhampstead Road recorded an NO2 mean
3
concentration, for the six month period October to April 2009, of 39μg/m , with a data capture rate of 95%. There
were no exceedences of the hourly-mean NO2 objective. A summary of the automatic data is presented in Table
3.1 and graphically in Figure 3.2.
Table 3.1 Automatic NO2 monitoring data from Berkhampstead Road, Chesham, 2009

Site

Coordinate
(x,y)

Period

NOx,
Concentration,
3
g/m

NO2
Concentration,
3
g/m

Annual mean

Annual mean

91

39

Number of
hours
3
>200g/m

Data
capture, %

0

95

th

Berkhampstead
Road

496257,202617

07
October
th
– 20
April

150

Figure 3.2 Hourly NO2 monitoring data from Berkhampstead Road, Chesham, October 2009 – April 2010

NO2
m-3
µg

100
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Dec

Jan

Feb

Mar

Apr

2009

2009

2010

2010

2010

2010

Table 3.2 lists current NO2 diffusion tube monitoring sites relevant to this assessment. The diffusion tube sites are
not located on the façade of residential properties, rather they are attached to lampposts typically a few metres
away from the receptors.
The latest bias adjustment factors were used to adjust the annual mean data in order to improve the accuracy of
diffusion tube results. The bias adjustment factor used for 2009 data is 0.99, which was determined by the NO2
Diffusion Tube Bias Adjustment Factor Spreadsheet (v.03/10) available from the Review and Assessment website.
A local bias adjustment factor was not derived because the no triplicate co-location studies were carried out
during the 2009/ 2010 monitoring period.

AEA
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A summary of relevant diffusion tube data for 2009 is presented in Table 3.2.
Table 3.2 Diffusion tube locations around Berkhampstead Road, Chesham for 2009

Site

Type

Coordinate (x,y)

Data
Capture
2009 (%)

Raw Annual
3
mean (g/m )

Bias corrected
annual mean
(x0.99)

Berkhampstead Road Site 3/1

R

496273, 202669

100

37.5

37.1

Berkhampstead Road Site 3/2

R

496273, 202669

100

36.4

36.0

Berkhampstead Road Site 4/1

R

496261, 202657

83

41.3

40.9

Berkhampstead Road Site 4/2

R

496261, 202657

83

41.4

41.0

Berkhampstead Road Site 5

R

496305, 202883

100

36.5

36.2

Bottom of Nashleigh Hill

R

496328, 202934

100

34.1

33.8

Auto Analyser Co-location/ 1*

R

496258, 202617

N/A

39.4

39.0

Auto Analyser Co-location/ 2*

R

496258, 202617

N/A

39.1

38.7

Exceedences of the annual mean objective in bold
R = Roadside, 1-5m from the kerb
*Diffusion tube data collected between October 2009 and March 2010. Measurements not used as part of model verification.

3.1.2

QA/QC

As outlined in Technical Guidance LAQM.TG(09), it is important to have QA/QC procedures in place in order to
ensure that the air quality monitoring data are reliable and credible. Good quality data should have:





Accuracy;
Precision;
Traceability to national/international metrology standards; and
Long-term consistency.

The following section outlines the monitoring QA/QC procedures employed by CDC.

Automatic Monitoring
In order to satisfy the requirement outlined above, the following QA/QC procedures were implemented:




Independent QA/QC Audit(AEA);
Data Management and Ratification (AEA); and
Routine Service of Equipment.

Audits of the monitoring site typically consist of a number of performance checks to identify any faults with the
equipment. Additionally, the calibration cylinder is checked against another gas standard in order to confirm the
gas concentration. Any identified faults are forwarded on to the service unit for repair. The final stage of the
QA/QC process is to ratify the data. During ratification, all calibration, audit and service data are collated and the
data is appropriately scaled. Any suspect data identified are deleted, ensuring that the data are of a high quality.

12
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Diffusion Tubes
CDC’s diffusion tubes are prepared and analysed by Gradko International Ltd.
The laboratory participates in the Workplace Analysis Scheme for Proficiency (WASP) scheme, to ensure that the
NO2 tube results meet acceptable standards. WASP is run by the Health and Safety Laboratory and each month
one tube is sent for testing. Results are compared with other participating labs and feedback on performance
provided.
Gradko International Ltd also uses in-house quality assurance standards. The tubes are prepared by applying a
solution of 50% TEA in acetone to the metal grid within the tube end cap.
As of January 2010 ESG Ltd prepare and analyse CDC diffusion tubes. All diffusion tube data collected and used as
part of the verification process was collected during the 2009 calendar year and is therefore not affected by the
change in laboratory.

AEA
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4.

Modelling– NO2

4.1

Modelling methodology
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Annual mean concentrations of NO2 for 2009 have been modelled within the study area using ADMS Roads
(version 2.3). Details of the modelling methodology are provided below.
The model used the following input data:
 CDC provided detailed traffic data for Berkhampstead Road, north of Broad Street. This data included
detailed information on the Annual Average Daily Traffic (AADT) and average vehicle speed at the
monitoring location;
 Road locations and widths were obtained using OS Landline mapping information in ArcGIS;
 Meteorological data from Luton for 2009 was used; and
3
 Vehicle emissions factors in g/km/s were derived using the DfT emissions factor spreadsheet and built
into the model.
The model was verified and outputs were adjusted by comparing the modelled predictions for road NOx with local
monitoring results. In this case, the modelled results were compared to the results gathered by the automatic
analyser, and diffusion tubes. Further details of model verification are shown in Appendix 1.

4.2

Modelling Uncertainty

Uncertainty is inherent in all measured and modelled data. All values presented in this report are the best possible
estimates, but uncertainties in the results might cause over- or under-predictions. All of the measured
concentrations presented have an intrinsic margin of error. Defra (2009c) suggest that this is of the order of plus
or minus 20% for diffusion tube data. There will be additional uncertainties introduced because the modelling has
simplified real-world processes into a series of algorithms. For example: it has been assumed that during each
year, the vehicle fleet within the study area will conform to the national average composition as shown on the DfT
Matrix for Berkhampstead Road, which takes into account vehicle age and engine size; it has been assumed that
the emissions per vehicle conform to the factors published by the DfT; it has been assumed that wind conditions
measured at Luton during 2009 occurred throughout the study area during 2009; and it has been assumed that
the subsequent dispersion of emitted pollutants will conform to a Gaussian distribution over flat terrain.
An important step in the assessment is verifying the dispersion model against the measured data. By comparing
the model results with measurements, and correcting for the apparent under-prediction of the model, the
uncertainties can be reduced.
The limitations to the assessment should be borne in mind when considering the results set out in the following
sections. While the model should present an accurate picture, i.e. one without bias, there will be uncertainties for
individual receptors. The results are ‘best estimates’ and have been treated as such in the discussion. However, in
terms of all the available measured and modelled data and the quality of that data has been taken into
consideration in the decision as to whether to extend the AQMA in Chesham and any other conclusions drawn.

3

DfT - A spreadsheet enabling practitioners to model approximately the load of regulated pollutants on roads by distance, average speed, and vehicle count. See
http://www.dft.gov.uk/pgr/roads/environment/emissions/ for more details.
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Traffic Data

Annual Average Daily Traffic (AADT) flows have been provided by CDC, and the proportions of HDVs, for the A416
within the study area have been determined from the interactive web-based map provided by the Department for
Transport (DfT, 2009a). Traffic data used in this assessment are presented in Table 4.1.
Table 4.1 AADT and Traffic Composition used within ADMS
Year

AADT

% Car

% LGV

% HGV

% Buses

% 2WMV

2009

15954

81.4

14.0

3.2

0.6

0.8

4.2.2

Background Concentrations
4

The background data available at the air quality archive were used to assess background levels of NOx and NO2 in
the study area (495500,202500). The Background maps provide estimates of background concentrations of key
pollutants at a resolution of 1x1km for the whole of the UK in 2009.
Background concentrations of NOx and NO2 for 2009, which have been applied to the model study are provided in
Table 4.2.
Table 4.2 NOx and NO2 background concentrations for Berkhampstead Road, Chesham

4.2.3

3

3

Study Area (x,y)

NOx (µg/m )

NO2 (µg/m )

495500,202500

21.25

14.15

Treatment of modelled NOx road contribution

It is necessary to convert the modelled NOx concentrations to NO2 for comparison with the relevant objectives.
The Defra NOx/NO2 model was used to calculate NO2 from the ADMS- Roads model outputs across the domain.
The model requires input of the location, year of interest, background NOx and/or NO2, the modelled road
contribution and the proportion of NOx released as primary NO2. For the purposes of this assessment, we have
assumed that 19% of NOx is released as primary NO2, which is the value associated with the “UK Traffic” option in
the model for the 2009 base year.

4.2.4

Validation and verification of the model

In simple terms, validation of the model is the process by which the model outputs are tested against monitoring
results at a range of locations and the model is judged to be suitable for use in specific applications.
CERC have carried out extensive validation of ADMS applications by comparing modelled results with standard
field, laboratory and numerical data sets, participating in EU workshops on short range dispersion models,
comparing data between UK M4 and M25 motorway field monitoring data, carrying out inter-comparison studies
alongside other modelling solutions such as DMRB and CALINE4, and carrying out comparison studies with
monitoring data collected in cities throughout the UK using the extensive number of studies carried out on behalf
of local authorities and DEFRA.
Verification of the model involves comparison of the modelled results with any local monitoring data at relevant
locations. TG(09) recommends making the adjustment to the road contribution only and not the background
concentration these are superimposed onto. The approach outlined in Example 2 of LAQM TG(09) has been used,
and a correction factor was calculated which was applied to all modelled data.
The model generated in this study was validated using seven available monitoring sites (automatic analyser and six
diffusion tubes).

4

www.airquality.co.uk – Local Air Quality Management website resource
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The comparison of monitored against modelled NO x revealed that the model under-predicted the monitored NO x
compared against the modelled NOx. As such, the modelled RoadNOx contribution required adjustment by an
average factor of 1.1951 to bring the predicted NO2 concentrations within reasonable agreement of those results
obtained from the monitoring data. This factor was applied to all RoadNOx concentrations predicted by ADMS
Roads, with the final NO2 model predictions being calculated using the Defra NOx/NO2 model.
Full model verification information is presented in Appendix 1.
Table 4.1 provides an overview of the modelled NO2 results compared the measured NO2 results.
Table 4.1 Comparison of modelled/measured NO2 concentrations in model domain after adjustment
NO2 Concentration, g/m
Modelled
(Adjusted RoadNOx
Measured Difference
component)
Mod/Mes (%)
3

Site

Berkhampstead Road Site 3/1

40.1

37.1

8

Berkhampstead Road Site 3/2

40.1

36.0

11

Berkhampstead Road Site 4/1

38.1

40.9

-7

Berkhampstead Road Site 4/2

38.1

41.0

-7

Berkhampstead Road Site 5

34.6

36.2

-4

Bottom of Nashleigh Hill

35.9

33.8

6

Automatic Monitor

36.5

39.0

-6

Adjusting modelling data using diffusion tubes will always be subject to uncertainty due to the inherent limitations
in such monitoring data (even data from continuous analysers has notable uncertainty). The adjusted ADMS
Roads model has been assessed to perform sufficiently well for use within this assessment without further
adjustment.
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4.3

Modelling Results – NO2

4.3.1

Modelled NO2 concentrations at sites of relevant exposure

As part of the study, NO2 concentrations were modeled at the 104 relevant exposure residential locations as
discreet receptors to obtain the concentrations below. The annual mean concentrations for 2009 from the
modelled “worst-case” relevant exposure locations are presented in Table 4.2. As shown in the table, modelled
3
concentrations at all “worst case” receptors are below the annual mean objective for NO2 of 40g/m .
Table 4.2 Modelled annual average NO2 concentrations 2009

Receptor Name

Coordinate (x,y)

Modelled Annual Mean
NO2 Concentration,
-3
2009 (g m )

Newtown County Infant
School and Nursery

496281,202592

33

320 Berkhampstead Road

496257.1,202627.6

33

322 Berkhampstead Road

496257.1,202632.3

32

275 Berkhampstead Road

496276,202547.6

32

326 Berkhampstead Road

496257.1,202641.5

31

324 Berkhampstead Road

496257.1,202636.3

31

273 Berkhampstead Road

496276.2,202543.6

31

271 Berkhampstead Road

496276.3,202539.5

31

330 Berkhampstead Road

496257,202651

30

328 Berkhampstead Road

496257,202647

30

The results presented above indicate that no locations with relevant exposure, in the vicinity of Berkhampstead
Road, experienced exceedences of the annual mean NO2 objective in 2009. In addition, it is unlikely that there
were exceedences of the hourly objective at areas close to the road during 2009. The location of the above
receptors are shown in Figure 4.1.
CDC are recommended to continue monitoring at current locations on Berkhampstead Road, north of Broad
Street.

AEA
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Figure 4.1 Modelled “Worst Case” Receptors

Figure 4. shows modelled worst case receptors listed in Table 4.2. Although these receptors are classified as
“worst case” the modelled concentrations at each receptor is below the annual mean NO2 objective.
Figure 4.2 shows estimated contour plots of the predicted NO2 annual average concentrations during 2009
3
and presents areas where concentrations of NO2 are estimated to exceed 40 g/m . As shown in Figure 4.3,
3
it has been confirmed by the monitoring and subsequent modelling that the 40 g/m annual average
objective has not been exceeded in 2009 at locations with relevant exposure around Berkhampstead Road.

18
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Figure 4.2 Modelled NO2 concentrations around Berkhampstead Road, Chesham

AEA
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Figure 4.3 shows modelled concentrations at designated relevant receptors along the length of proposed AQMA
extension, Berkhampstead Road.
Figure 4.3 Modelled NO2 concentrations at relevant receptors around Berkhampstead Road, Chesham

4.3.2

Number of people exposed to exceedences of the annual mean NO 2 objective

Based on available information we estimate that no properties lie within the exceedence area highlighted in Figure
4.2.

20
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Summary and Conclusion

In this Detailed Assessment concentrations of NO2 have been assessed along a stretch of Berkhampstead Road for
2009 using a combination of available monitoring data and a dispersion modelling exercise, taking account of
traffic conditions in the area and the latest meteorological data available. The study has confirmed that there are
no exceedences of the annual mean NO2 objective at locations of relevant exposure along Berkhampstead Road.
We recommend CDC do not extend the AQMA boundary. However, we recommend that CDC continue
monitoring at current diffusion tube locations on Berkhampstead Road, north of Broad Street.
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Appendix 1 Model Verification
It is appropriate to verify the ADMS Roads model in terms of primary pollutant emissions of nitrogen oxides (NO x =
NO + NO2). The model has been run to predict annual mean RoadNO x concentrations during 2009 at the
automatic analyser and co-located diffusion tube sites situated in Berkhampstead Road, Chesham.
The model output of RoadNOx (the total NOx originating from road traffic) has been compared with the measured
RoadNOx, where the measured RoadNOx contribution is calculated as the difference between the total NO x and
the background NOx value. Total measured NOx for each diffusion tube was calculated from the measured NO 2
concentration using the 2010 version of the Defra NOx/NO2 model.
An adjustment factor was determined as the slope of the best fit line between the model derived RoadNO x
contribution and the measured RoadNOx contribution, and forced through the origin, as shown in Figure A.1. This
factor was then applied to the modelled RoadNOx concentration for each modelled point to provide adjusted
modelled RoadNOx concentrations.
The appropriate background concentration was added to these
concentrations in order to determine the adjusted total modelled NO x concentrations. The total annual mean
concentrations were then determined using the NOx/NO2 model.
An primary adjustment factor of 1.1951 has been applied to all modelled NOx data.
Figure A.1 Comparison of unadjusted modelled RoadNOx Vs Measured RoadNOx and primary adjustment factor
(1.1951)
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A secondary adjustment factor of 1.0012 has been applied to all modelled NO2 data. The secondary correction
factor accounts for error introduced by converting NOx to NO2 using the DEFRA NOx/NO2 tool.
Figure A.2 Comparison of primary adjusted modelled NO2 Vs measured NO2 and secondary adjustment factor
(1.0012)
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The results show that the model is under predicting the RoadNO x contribution. This is a typical experience with
this and the majority of other models, and probably arises from deriving predictions for a complex situation using
simple metrics as model inputs.
Figure A.3 Comparison of secondary adjusted modelled NO2 Vs measured NO2
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Figure A.3 compares final adjusted modelled total NO2 at the monitoring locations, to measured NO2, and shows a
1:1 relationship.
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Appendix 2 Bias Adjustment Factor
A local bias adjustment factor of 0.99 has been calculated and used to adjust the raw diffusion tube data. The
local bias adjustment factor has been calculated using seven months of diffusion tube data (June to December)
alongside data collected by the automatic analyser over the same time period.
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Appendix 3 Air Pollution Report
CHESHAM
07 October 2009 to 20 April 2010
These data have been fully ratified by AEA

POLLUTANT
Number Very High
Number High
Number Moderate
Number Low
Maximum 15-minute mean
Maximum hourly mean
Maximum running 8-hour mean
Maximum running 24-hour mean
Maximum daily mean
Average
Data capture

NO2

NOX

0

-

0

-

0

-

4461

-

147 µg m

-3

716 µg m-3

126 µg m

-3

617 µg m-3

107 µg m

-3

456 µg m-3

77 µg m

-3

276 µg m-3

70 µg m

-3

239 µg m-3

39 µg m

-3

91 µg m-3

94.8 %

94.8 %

All mass units are at 20'C and 1013mb
NOX mass units are NOX as NO2 µg m-3
Pollutant
Nitrogen Dioxide
Nitrogen Dioxide
Nitrogen Oxides (NO2)

AEA

Air Quality (England) Regulations 2000 and
(Amendment) Regulations 2002
-3
Annual mean > 40 µg m
-3
Hourly mean > 200 µg m
-3
Annual mean > 30 µg m

Exceedences

Days

0
-

0
-
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Produced by AEA on behalf of NONE

Chesham Air Monitoring
Hourly Mean Data for 07 October 2009 to 20 April 2010
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Appendix 4 Wind Rose from Luton 2009
C:\Chesham\Met Data\GGW09.met
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Glengarnock Technology Centre
Caledonian Road
Lochshore Business Park
Glengarnock
Ayrshire
KA14 3DD
Tel: 0870 190 1900
Fax: 0870 190 5151
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