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Foreword 
 
East Hampshire District Council commissioned Faber Maunsell to carry out a Detailed 
Assessment of nitrogen dioxide in Bordon and Horndean following the 2006 Updating and 
Screening Assessment of air quality in East Hampshire.  
 
This report represents the Council’s official submission to Defra under the requirements of the 
Environment Act 1995. 
 
East Hampshire District Council accepts that the results provided in this report may be 
optimistic in light of the increases in the bias adjustment figures used to correct data the 2007 
data. 
 
All nitrogen dioxide monitoring results for Bordon are being reviewed using the latest available 
bias adjustment factors and a further report will be submitted to Defra at the end of August 
2009. 
 
 
 
  
 
 
Gemma Richards 
Environmental Health Officer  
31 July 2009 
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An Air Quality Detailed Assessment has been undertaken at two locations in East Hampshire, 
one in Bordon and another in Horndean. The study area in Bordon includes the A325 High 
Street, Chalet Hill, and Whitehill. The roads assessed in Horndean are the A3 London Road, A3 
Portsmouth Road, B2149 Havant Road and Blendworth Lane. The main pollution source at 
these two locations is road traffic. Additionally for Bordon, queuing traffic is prone to occur at 
the traffic light junction of A325 High Street with Chalet Hill. Therefore air quality modelling was 
undertaken using the AAQuIRE regional air quality dispersion model for road traffic sources and 
area sources for the queuing traffic.  

To date, Air Quality Management Areas (AQMA) have not been declared for any pollutants at 
either Bordon or Horndean, although exceedences of the annual mean NO2 objective have 
been measured. The 2005 Detailed Assessment concluded that no AQMA was required, but 
recommended continuous monitoring at the Chalet Hill junction (to confirm findings and to 
establish a local bias adjustment factor) due to significant underprediction of the dispersion 
model. 

A review of existing background information was undertaken in this assessment including: 

�  A literature review, which detailed relevant air quality policy and guidance and a description 
of the significance criteria used for the assessment; 

�  Detail on the main causes and effects of the pollutants assessed in this study; and 
�  Baseline conditions which include a background to local air quality management in the 

District of East Hampshire and air quality monitoring data relevant to the assessment. 
 
The results of the Assessment were expressed in micrograms per cubic metre, and compared 
to the 2005 UK annual mean NO2 objective of 40 µg/m3 to be achieved by 31st December 2005 
and maintained thereafter. The results can be summarised as follows: 
 
�  Bordon  
There are no predicted exceedences of the UK annual mean NO2 objective at receptors located 
at the A325 High Street and Chalet Hill junction in 2007 and 2010. Therefore an AQMA is not 
necessary at this location.  

�  Horndean  
No AQMA is required in Horndean as exceedences of the UK annual mean NO2 objective were 
not predicted at any of the sensitive receptor locations.  
 

Executive Summary 
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This report has been prepared in response to the District Council of East Hampshire 
commissioning Faber Maunsell to undertake a Detailed Assessment of nitrogen dioxide (NO2) 
at two locations – A325 at Bordon and A3 Portsmouth Road in Horndean, where elevated 
concentrations of NO2 have been measured.  

At another location within the District – A3 Bramshott/Greyshott where elevated concentrations 
of NO2 were identified in the 2006 Updating and Screening Assessment, it is considered that a 
Detailed Assessment in the form of a detailed dispersion modelling study is not required at this 
stage due to a number of reasons. These reasons are provided in detail in Section 2.4 of this 
report.  

East Hampshire is a rural district that covers an area of approximately 512 km2 with a 
population of around 110,000 people. It is situated north of urban areas like Portsmouth and 
Havant and neighbours West Sussex and Surrey. The main pollution source in the District is 
road traffic as there are several busy road links in the region, including the A3 which is a major 
transport link between London and Portsmouth and the A325 (A3 to Farnham via Bordon). 

1 Introduction 
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2.1 Overview of Recent Air Quality Literature and P olicy 
The provisions of Part IV of the Environment Act 1995 establish a national framework for air 
quality management, which requires all unitary and second tier local authorities in England, 
Scotland and Wales to review local air quality. Section 82(1) of the Act requires these reviews 
to include an assessment of the current air quality in the area and the predicted air quality in 
future years.  Should the reviews indicate that the standards prescribed in the UK Air Quality 
Strategy1 and the Air Quality Standards Regulations 20072 will not be met, the local authority is 
required to designate an Air Quality Management Area (AQMA). Action must then be taken at a 
local level to ensure that air quality in the area improves. This process is known as ‘local air 
quality management’ (LAQM). 

2.2 The UK Air Quality Strategy 
The UK Air Quality Strategy identifies nine ambient air pollutants that have the potential to 
cause harm to human health. These pollutants are associated with local air quality problems, 
with the exception of ozone, which is instead considered to be a regional problem.  The Air 
Quality Regulations set standards for the eight pollutants that are associated with local air 
quality. These objectives aim to reduce the health impacts of the pollutants to negligible levels. 

The air quality objectives and limit values currently applying to the UK can be split into two 
groups. Each has a different legal status and is therefore handled differently within the 
framework of UK air quality policy. These are: 

�  UK air quality objectives set down in regulations for the purposes of local air quality 
management; and 

�  EU limit values transcribed into UK legislation. 
 
The present objectives described above are described in full in Appendix A. 

2.3 The Role of Review and Assessment 
The Air Quality Strategy establishes the framework for air quality improvements.  Measures 
agreed at the national and international level are the foundations on which the strategy is 
based. It is recognised, however, that despite these measures, areas of poor air quality will 
remain, and that these will best be dealt with using local measures implemented through the 
LAQM regime.  

2.3.1 The Phased Approach to Review and Assessment 
The first phase of this process, the Updating and Screening Assessment, has been designed to 
review the changes in air quality issues that have occurred within each local authority since the 
first round of review and assessment. Thus, it should cover: 

�  new monitoring data; 
�  new objectives; 
�  new sources of pollution; and 
�  significant changes to existing sources of pollution. 
 

These changes are assessed using appropriate screening methods. 

The Updating and Screening Assessment also re-examines locations and sources, e.g. road 
junctions, bus stations, domestic burning, fugitive sources, etc., that have been highlighted as 
potential problem areas during the previous round of Review and Assessment. 

Where the Updating and Screening Assessment has identified a risk that an air quality objective 
may be exceeded, the local authority must undertake a Detailed Assessment. The aim of this 
assessment is to determine, with as much certainty as is possible, whether or not an air quality 

                                                      
1 Defra, The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, 2007. 
2 Defra, The Air Quality Standards Regulations 2007. 

2 Literature Overview 
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objective will be exceeded. If an exceedence is predicted, the local authority should designate 
an AQMA to cover the area of the exceedence. 

This report comprises a Detailed Assessment of nitrogen dioxide (NO2) and therefore 
determines whether or not the 2005 UK NO2 annual mean air quality objective is exceeded at 
Bordon and Horndean using the results of continuous monitoring and detailed dispersion 
modelling.  

2.4 Previous Assessments 
Previous air quality Review and Assessments performed in the Borough are detailed below: 

�  First Stage Air Quality Review and Assessment, 19993; 
�  Second and Third Stage Air Quality Review and Assessment, 20004; 
�  Updating and Screening Assessment (USA), August 20035; 
�  Air Quality Progress Report, September 20046; 
�  Detailed Assessment of Air Quality (NO2), September 20057; and 
�  Updating and Screening Assessment, June 20068. 
 

The first round (including Stages 1, 2 and 3) of the Review and Assessment Process concluded 
that all seven pollutants were likely to meet their respective objectives and consequently no 
AQMAs were declared in East Hampshire. 

Similar conclusions were reached in the 2003 USA, although the assessment highlighted the 
need to undertake further monitoring of NO2 at several locations. As a result, diffusion tube 
monitoring was carried out on the A3 at Bramshott Chase and at the junction of the A325 High 
Street with Chalet Hill (Bordon) in October 2003.  

The 2004 Progress Report considered the new NO2 diffusion tube monitoring results, and 
recommended a Detailed Assessment of NO2 due to exceedences of the 2005 annual mean 
NO2 objective at both locations, at A3 Bramshott Chase and A325 Chalet Hill.  

The NO2 Detailed Assessment in 2005 was based on a worst case scenario as it ignored the 
Highways Agency’s future development of a tunnel at Hindhead, Surrey allowing vehicles 
travelling on the A3 to bypass the town. The development was assessed to result in lower 
exposure to traffic pollutants at residential properties at Bramshott Chase due to realignment of 
the A39. The 2005 Detailed Assessment concluded that no AQMA was required at Bordon, 
Bramshott and Horndean based on prediction from dispersion models, but recommended that 
air quality monitoring be continued in order to confirm the findings. A continuous monitor has 
also been relocated to the junction of Chalet Hill to provide information on NOX and NO2 
concentrations as well as to establish a local bias adjustment factor for diffusion tubes. 

The latest USA in 2006 concluded that the objectives for all pollutants except NO2 are likely to 
be achieved hence no Detailed Assessment is required for these pollutants. For NO2, diffusion 
tube results indicate that the annual mean objective may be exceeded at three locations in the 
District, at A3 Bramshott/Grayshott, A3 Horndean/Portstmouth Road and A325 Bordon.  
However, the construction and opening of the Hindhead Tunnel has been predicted to 
significantly reduce the exposure to NO2 concentrations at A3 Bramshott/Grayshott, which 
should result in no exceedences occurring in this area.  Monitoring is continuing in the area in 
order that the full impact on NO2 concentrations can be determined. Road works are currently 
underway with works in the vicinity of Bramshott due to last until December 2010.   

Thus East Hampshire District Council has commissioned this Detailed Assessment of NO2 to 
cover two locations only: A3 Horndean/Portstmouth Road and A325 Bordon, excluding the A3 
Bramshott/Grayshott area due to the following reasons: 

                                                      
3 East Hampshire District Council, First Stage Air Quality Review and Assessment, 1999. 
4 East Hampshire District Council in association with Consultants in Environmental Science Limited, Review and 
Assessment of Air Quality in East Hampshire District – Second and Third Stages, 2000. 
5 East Hampshire District Council, Updating and Screening Assessment of Air Quality in East Hampshire, 2003. 
6 East Hampshire District Council, Air Quality Progress Report for East Hampshire, 2004. 
7 East Hampshire District Council, Local Air Quality Management – Detailed Assessment Report, 2005. 
8 East Hampshire District Council, Updating and Screening Assessment of Air Quality in East Hampshire, 2006. 
9 Highways Agency. A3 Hindhead Scheme – Explanation of the May 2004 Scheme and Non-Technical Summary of the 
Environmental Statement, 2004. 
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�  Conditions at the site are likely to be temporary and therefore air quality monitoring results 
would only present a transient set of circumstances during the construction phase for the 
new A3 in this location. 

�  Roadworks are expected to be completed in 2010. 
�  The current phase of the construction works has temporarily relocated the A3 at greater 

distance from the sensitive receptors that were of concern in the USA. 
�  Some of the monitoring locations reported in the 2006 USA do not represent relevant 

exposure such as building facades of residential properties, in which the air quality objective 
applies. The monitoring sites as reported in the USA are either located at commercial 
properties or kerbside or roadside sides close to the roadway. 

�  Monitoring data for 2007 shows that NO2 concentrations at relevant receptors do not exceed 
the objective. 

�  The new road will be located at greater distance from existing sensitive receptors. 
�  The Hindhead tunnel works are not located within the administrative area of East Hampshire 

DC. 
�  An Environmental Impact Assessment (EIA) of the A3 Hindhead Improvement scheme 

carried out for the Highways Agency predicted unlikely exceedences of air quality objectives 
within the East Hampshire DC administrative area.  

2.5 Report Structure 
�  Section 3 provides a background to the pollutants of concern (NO2). 
�  Section 4 reviews the recent monitoring results. 
�  Section 5 details the assessment methodology that has been followed. 
�  Section 6 contains and analyses the results of the assessment. 
�  Section 7 concludes the assessment. 
�  The Appendices contain additional information referred to within the report.
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3.1 Sources and Effects 
Oxides of nitrogen (NOX) are primarily comprised of nitric oxide (NO) and nitrogen dioxide 
(NO2). A major source of NOX is from motor vehicles, as NOX is formed as a by-product of fuel 
combustion at high temperatures within the engine. The majority of NOX emitted from vehicles 
is in the form of NO, a proportion of which is then oxidised in the air to produce NO2. NO and 
NO2 are grouped together in the term NOX, because most anthropogenic NO2 is derived from 
emissions of NO. 

The health effects of NO2 exposure can be chronic and/or acute. Studies of artificial exposure 
have shown that chronic effects of the upper range of possible exposure concentrations might 
include changes in lung structure, metabolism and reduced resistance of the lungs to bacterial 
infection. No clear link has been established between these effects and exposure to NO2 from 
ambient air. Acute effects, including increased airway resistance and associated reduced 
pulmonary function, are experienced by some asthmatics, but there is no clear dose-response 
relationship. Studies in the UK have shown that exposure to NO2 enhances response to 
allergens and may increase the prevalence of respiratory infections in children. There is also 
some evidence for long term effects of NO2, although the evidence is weak.  

Additionally, NOX gases are recognised as indirect greenhouse gases, and are one of the main 
contributors to acid deposition. Direct exposure of vegetation to NOX may result in leaf damage 
or make plants more susceptible to attack by pests and disease. The effects of NOX can be 
greatly influenced by the presence of other pollutants. In particular, the combination of NOX and 
sulphur dioxide can significantly reduce vegetation growth rates at higher concentrations. 

3.2 Legislative Background 
The Government and the Devolved Administrations have adopted two Air Quality Objectives for 
nitrogen dioxide (NO2): an annual mean concentration of 40 µg/m3, and a 1-hour mean 
concentration of 200 µg/m3, to be exceeded no more than 18 times per year.  These objectives 
are to be achieved by the end of 2005 and maintained thereafter. In practice, meeting the 
annual mean objective in 2005 is expected to be considerably more demanding than achieving 
the 1-hour objective. 

The EU First Daughter Directive also sets limit values for NO2, which have been incorporated 
into UK legislation. The Directive includes a 1-hour limit value of 200 µg/m3, not to be exceeded 
more than 18 times per year, and an annual mean limit value of 40 µg/m3, both to be achieved 
by 1st January 2010.  

NO2 and nitric oxide (NO) are both oxides of nitrogen, and are collectively referred to as NOX. 
All combustion processes produce NOX emissions, largely in the form of NO, which is then 
converted to NO2, mainly as a result of the reaction with ozone in the atmosphere as described 
below in Section 3.3. It is NO2 that is associated with adverse effects upon human health. 

As shown in Figure 1, estimates for 2005 show that road transport accounts for the largest 
proportion (~45%) of total UK NOX emissions, with public power industries being the second 
largest contributor. The contribution of road transport to emissions has declined significantly in 
recent years as a result of various policy measures, and further reductions are expected up until 
2010 and beyond. For example, road transport emissions are estimated to fall by approximately 
50% between 2000 and 2010 (see Figure 1). 

Emissions from industrial and public power sources have also declined significantly, due to the 
fitting of low NOX burners, and the increased use of natural gas plant. Industrial sources 
generally make a very small contribution to annual mean NO2 levels, although breaches of the 
hourly NO2 objective may occur under rare meteorological conditions, due to emissions from 
these sources. 

3 Nitrogen Dioxide 
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Figure 1: National Trend of NO X Emissions (1970 – 2020) 

 

 

This figure has been reproduced from the Air Quality Expert Group (AQEG) Report on NO2 in 
the UK10. 

The annual mean objective of 40 µg/m3 is currently widely exceeded at roadside sites 
throughout the UK, with exceedences also reported at urban background locations in major 
conurbations. The number of exceedences of the 1-hour objective shows considerable year-to-
year variation, and is driven by meteorological conditions, which give rise to episodes of poor 
dispersion in winter and oxidant episodes in summer.  

The annual mean objective is expected to be met at all background locations across the UK by 
2010 but it is not expected to be met at all roadside locations under baseline conditions by 
2020. The World Health Organisation has confirmed the guideline value of 40 µg/m3 as an 
annual mean should be retained or lowered and that the short term guideline for nitrogen 
dioxide of 200 µg/m3 is still justified. 

3.3 Atmospheric Chemistry of Nitrogen Oxides 
Once released into the atmosphere nitric oxide (NO) is oxidised to form nitrogen dioxide (NO2) 
in a reaction with ozone (O3), and other hydrocarbon based oxidants. The availability of O3 
directly affects the ratio of NO to NO2. Although motor vehicles are regarded as the primary 
source of NO, the diurnal variation of the NO2 formed does not always vary in accordance with 
local traffic patterns. Nevertheless, measurements of NO2 taken at kerbside and roadside 
monitoring sites typically show higher concentrations than those observed at background 
monitoring sites. 

The Advisory Group on the Medical Aspects of Air Pollution Episodes11 described NOX 
chemistry in the following way: 

During its atmospheric lifetime, the dominant oxide of nitrogen, NO, is progressively oxidised to 
NO2, largely by reaction with O3. 

NO + O3 �  NO2 + O2 

The consequence of this reaction is that the amount of the total NOX emitted which is oxidised 
to NO2 is often limited by the availability of O3. Close to NOX sources, the fraction of NOX 
present as NO2 will generally be low. Further from the sources, in conditions of vigorous 
atmospheric mixing, the initial NOX plume will be diluted with more O3, and the proportion of 
NO2 will be higher. The relationship between NO, NO2 and O3 is complicated by the photolytic 

                                                      
10 Air Quality Expert Group (AQEG), Nitrogen Dioxide in the United Kingdom, Air Quality Expert Group, 2004. 
11 Department of Health, Advisory Group on the Medical aspects of Air Pollution Episodes, Oxides of Nitrogen – Third 
Report, HMSO, 1993 
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reaction which occurs during daylight as NO2 is photolysed by short wavelength light 
(> 400 nm), to reform NO and O3. 

NO2 + hn �  NO + O 

O + O2 �  O3 

The Quality of Urban Air Research Group adds that, “In polluted atmospheres other reactions 
take place involving hydrocarbons, aldehydes, CO and other compounds”12. 

Understanding the mechanisms that are responsible for the elevated levels of NO2 that occur 
during the winter months is an ongoing topic of air quality research. Although NO2 levels 
increased nationally by around 30% between 1986 and 1991, followed by a decrease to 2000, 
future trends associated with NO2 remain unclear at present. 

 

                                                      
12 Department of the Environment, Quality of Urban Air Research Group, Urban Air Quality in the UK, 1993 
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4.1 Continuous Monitoring 
East Hampshire DC continuously monitors NO2 at two sites. Continuous monitoring was 
undertaken at Horndean at the top of an embankment on the A3 (M) 4 metres from the kerb of 
Portsmouth Road from October 2002 to January 2005. The station was then relocated in March 
2005 to A325 High Street, Bordon (close to the junction with Chalet Hill), 4 metres from the 
kerb. The second continuous monitoring site is located at the junction of B2070 Dragon Street 
and B2146 Sussex Road, 1.5 metres from the kerb, near Petersfield Town Centre. See 
Appendix B for the location of the Bordon continuous monitor (refer to site R6). Seasonal 
adjustment calculations on the 2007 raw results collected from the Bordon continuous monitor 
are provided in Appendix H. The seasonally adjusted concentrations, as detailed in Appendix H, 
would represent the annual mean NO2 concentrations monitored at that location for 2007.  

 

Table 1: NO 2 Continuous Monitoring Results 
Annual Mean NO 2/µg/m 3 

Site 
OS Grid 

Reference 
Type 

2005 2006 2007 

Bordon 
479645, 
135341 

Roadside 
30.2a 

(83.1%) 
27.8 

(99.9%) 
30.4b 

(58.4%) 

Petersfield 474750, 
122970 

Roadside 
23.8 

(86.9%) 
20.4 

(99.1%) 
26.5 

(93.6%) 
Notes: a Results from 03/03/2005 onwards. 
 b Results do not include the period starting from 25/05/2007 to 11/10/2007 due to failure of station’s air 

conditioning unit. 2007 results not seasonally adjusted.  
 

4.2 Diffusion Tubes 
The Council also monitors NO2 with passive diffusion tubes at seventeen locations. Diffusion 
tubes are supplied and analysed by Gradko International using a 50% Triethylacetone (TEA) in 
acetone method. Diffusion tubes located in the two study area, Bordon and Horndean are 
shown in Table 2, together with their respective results (bias adjusted) presented from 2005 to 
2007. The locations of these tubes can be found in Appendix B. 

Diffusion tube results for 2007 shown in Table 2 were bias adjusted using a factor of 0.86. This 
factor was obtained from the national database13 when this work was carried out in March 2008. 
A local adjustment factor was not used because of poor data capture rate (58.4%) with the 
Bordon continuous monitor. Therefore, the national factor of 0.86 was used in this assessment 
as it was the only adjustment factor available at that time.  

Exceedences of the 2005 UK annual mean NO2 objective of 40 µg/m3 are highlighted in bold. 
Two sites located at Bordon, sites R4 and R5, breached the NO2 annual mean standard in all 
three years. These tubes are located 2.9 metres and 1.9 metres from the kerb, respectively.  
It can be seen that tubes R4 and R5 have measured concentrations above the standard due to 
their close proximity to the kerb, while the co-located tubes R6 registered much lower NO2 
concentration as they are installed 4 metres away from the road.  
 
For Horndean, site R2 and the Car Park site exceeded the annual mean NO2 objective in 2005, 
while site R1 exceeded the objective in 2006.  
 

                                                      
13 Air Quality Review and Assessment Website, Nitrogen Dioxide Diffusion Tube Bias Adjustment. 
http://www.uwe.ac.uk/aqm/review/  

4 Baseline Conditions 
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Table 2: NO 2 Diffusion Tube Results 
Bias Adjusted Annual 

Mean NO2 
Objective/µg/m 3 

Ref. Site Type a 

2005b 2006c 2007d 

Representative 
of Relevant 
Exposure 

Bordon R1 
Bordon, Ashmead 
(Drainpipe outside 7 
Ashmead) 

R 27.9 24.0 22.4 Yes 

Bordon R2 
Bordon, Chalet Court 
(Drainpipe outside 5 
Chalet Court) 

R 35.2 28.0 24.5 Yes 

Bordon R3 
Bordon, 10 Chalet Hill 
(Lampost outside 10 
Chalet Hill) 

R - 26.2e 34.6e No 

Bordon R4 
Bordon, Corals, Chalet Hill 
(Lampost outside Corals, 
Chalet Hill) 

R 50.3 45.3 41.2 
No 

(residential on 1 st and 
2nd floors)  

Bordon R5 
Bordon, High Street 
(Drainpipe outside 9 High 
Street) 

R 47.3 40.4 40.7 
No 

(residential on 1 st 
floor on adjacent 

building)  

Bordon R6  
Bordon Air Quality 
Monitoring Station 
Triplicate Tubesg 

R 31.4 25.8 25.1 No 

Whitehill 
R1 

Whitehill, Petersfield Road 
(Lampost outside Ossian 
and Sand Dale, Petersfield 
Road) 

R - 33.5e 34.6 No 

Horndean 
R1 

Horndean, London Road 
(Lampost number 12 
outside 59 The Yews) 

R - 42.5e 34.6 Yes 

Horndean 
R2 

Horndean Roundabout 
(Lampost outside 4 
London Road) 

R 40.4 32.9 36.1 No 

Horndean 
U1 

Horndean, Five Heads 
Road  

R - 20.1e 18.9 No 

Horndean 
R3 

Horndean, Car Park R 43.5 34.5e -f No 

Notes: a R: Roadside sites. 
 b 2005 bias adjustment factor is 1.18. 
 c 2006 bias adjustment factor is 1.01. 
 d 2007 bias adjustment factor is 0.86. 
 e Seasonally adjusted with 2006 monitoring data from Southampton Centre, Reading New Town and 

Portsmouth Urban Background sites.  
 f Monitoring ended in 2006. 
 g Results are the average of three co-located tubes.  
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5.1 Scope of the Assessment 
This aim of the assessment is to determine whether local air quality management measures, 
such as the designation of an AQMA are required at two locations in East Hampshire, at 
Bordon and Horndean. For Bordon, the roads that were modelled are the A325 High Street 
(from South of Budds Lane to Whitehill), and Chalet Hill. The traffic light junction of A325 High 
Street and Chalet Hill was particularly prone to queuing traffic. The areas studied for Horndean 
include the A3 London Road, A3 Portsmouth Road, B2149 Havant Road and Blendworth Lane.  

The assessment was accomplished by modelling the base year (2007) and the air quality 
objective year of 2010, based on the assumptions that no local actions are taken to address air 
quality. 

5.2 Detailed NO 2 Modelling Methodology - AAQuIRE 
The AAQuIRE regional dispersion model was developed by Faber Maunsell and has been used 
widely for the past 12 years. The model uses the dispersion algorithms, CALINE4 and 
AERMOD, which have been independently and extensively validated. A more detailed 
description of the AAQuIRE dispersion model is included in Appendix C. 

AAQuIRE is capable of modelling the four main categories of air pollutant sources: road traffic 
sources; industrial sources (Part A and B processes); diffuse sources (e.g. domestic heating); 
and mobile sources (e.g. airports, rail and shipping). This study involved an assessment of NO2 
emissions from traffic on the main roads at Bordon and Horndean, as mobile sources. Queuing 
traffic at Bordon was modelled as area sources (See Section 5.4 for further details).  

The modelling procedure calculated the pollutant concentrations at a Cartesian grid of receptors 
that covered the study area. The receptors were evenly spaced at 10-metre intervals to ensure 
that a high level of spatial resolution was obtained. The results are presented as pollutant 
concentration contour plots.  

5.3 Traffic Data and Emission Factors 
In order to determine emission rates of pollutants, the model requires annual average daily 
traffic (AADT) flows, vehicle speeds and the proportion of heavy goods vehicles (HGVs) for all 
the road links to be considered. It also takes into account future changes in exhaust emissions 
resulting from changes in legislation.  These emission factors are taken from the National 
Atmospheric Emissions Inventory14. 

Traffic data (Appendix E for further details) were supplied by East Hampshire DC from traffic 
surveys undertaken in 2007 by Hampshire County Council. These data took the form of annual 
average daily traffic (AADTs), the percentage of HGVs and average speeds, and were based 
on 24-hour counts conducted throughout the study area in Bordon and Horndean in 2007.  

Table 3: Factors Used to Transform 2007 to 2010 Dat a assuming Central Growth 
Type of Vehicles Annual Percentage Growth Rate 

Total AADT 1.53 

Artic HGVs 0.80 

Rigid HGVs 2.44 

 

A ‘central-case’ scenario growth factor was used to calculate future AADTs and HGVs 
percentage from 2007 traffic data.15. Following consultation with Hampshire County Council, 
central growth was considered as the best scenario to represent traffic in the study area. The 

                                                      
14 National Atmospheric Emissions Inventory, http://www.naei.org.uk/datachunk.php?f_datachunk_id=8 
15 Department of the Environment, Transport and the Regions. National Road Traffic Forecasts (Great Britain), 1997. 

5 Modelling Methodology 
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traffic dataset is presented in Appendix E. The above factors in Table 3 were used to grow the 
2007 data to 2010. 

For Blendworth Lane in Horndean, traffic data were based on 12-hour counts undertaken in 
2005. These were converted to 24-hours AADT using a factor of 1.138, recommended by traffic 
engineers from Hampshire County Council.  

The emission rates of some pollutants from vehicles are higher when the engine is cold. Cars 
travel for about 3 minutes or 1.6 kilometre before the engine is ‘hot’. This engine warming was 
accounted for by using a variable vehicle composition profile for each road and for each year.  
This information was taken from the first report by the Quality of Urban Air Research Group16.  
The enhancement of pollutant emissions resulting from cold starts is shown in Table 4. This 
table summarises the results of vehicle emissions testing, which has demonstrated, for 
example, that a Light Duty Vehicle (LDV) with a cold catalyst will emit 1.3 times the quantity of 
NOX as the same LDV once the catalyst has warmed up.  It has been assumed that 20% of 
LDVs are running ‘cold’ on all the roads in the network. 

Table 4:  Ratio of Emissions from Cold Engines Rela tive to Hot Engines 
LDV Category NOX 

Non catalyst petrol 1.0 

Catalyst petrol 1.3 

Diesel 1.2 

5.4 Queuing Traffic 
Data of traffic queue lengths were provided as number of vehicles waiting as traffic lights turned 
green at the A325 High Street junction with Chalet Hill. These were provided by East 
Hampshire DC, following consultation with Hampshire County Council, for north of the traffic 
lights as well as east and south of the traffic lights for a 12 -hour period. The dispersion models 
were run based on the assumption that queues were formed for five minutes in every hour of 
the 12-hour period, with these queuing cars idling, producing emissions equivalent to travelling 
at 5 kilometre per hour.  

5.5 Meteorological Data 
Meteorological datasets were compiled using data from Odiham for Bordon, and Bournemouth 
Airport for Horndean, which were considered to be representative of the study areas. Data from 
several recent years were studied, and 2007 was considered to give a good representation of 
typical meteorological conditions for these areas in any one year. Further information is 
contained within Appendix D.  

5.6 Sensitive Receptors 
Pollutant concentrations have been predicted at relevant receptors in the study area, where the 
public are likely to be exposed regularly. These include residential properties, schools, 
hospitals, libraries, etc. A map showing the location of the receptors is presented in Appendix F. 

5.7 Background Concentrations 
A large number of small sources of air pollutants exist, which individually may not be significant, 
but collectively, over a large area, need to be considered in the modelling process. The 
emissions from these background sources were applied to the model as background 
concentrations. The NOx background concentrations used in this study were sourced from the 
UK National Air Quality Information Archive17 listed for the 1-km square centred on grid 
reference 480500, 135500 for Bordon and 469500, 112500 for Horndean (see Table 5). The 
concentrations were determined for the relevant year according to the method outlined in 
LAQM.TG(03) and are the revised data as from January 2006. 

                                                      
16 Department of the Environment, Quality of Urban Air Research Group, Urban Air Quality in the UK, 1993 
17 http://www.airquality.co.uk   
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Table 5: Background Pollutant Concentrations (µg/m 3) 
Bordon Horndean 

Pollutant 
2007 2010 2007 2010 

NOx 13.8 12.4 19.6 17.1 
NO2 11.1 9.7 16.2 14.9 

 

As the local authority has some control over emissions of NOX but little or no control over the 
atmospheric oxidants that oxidise NO to NO2, it is more appropriate to review NO2 by first 
modelling NOX. It is for this reason that a NOX background is applied to the modelled NOX 
concentration before being converted to NO2 (see Section 5.8). 

5.8 Conversion of NO x to NO 2 
The proportion of NO2 in NOX varies greatly with location and time according to a number of 
factors including the amount of ozone available and the distance from the emission source. 

The variable NO2/NOx relationship that has been used to convert annual average NOX 
concentrations to annual average NO2 concentrations is given in Table 6.  

This relationship was used for all scenarios as the best representation of the NO2/NOx 
relationship. It is based on the measurements made during 2006 at the Portsmouth Automatic 
Urban and Rural Network (AURN) site. It should be noted that as NOX concentrations are 
expected to decline in future years, NO2 concentrations will not be limited as much by ozone. 
Consequently, it is possible that the future year NO2/NOX ratio will increase. 

 

Table 6: NO X to NO 2 Conversion (Portsmouth 2006) 
NOX (µg/m 3) NO2(µg/m 3)  NOX (µg/m 3) NO2(µg/m 3) 

0 0.0  120 56.9 
10 8.4  130 58.3 
20 18.0  140 59.5 
30 25.6  150 60.4 
40 31.9  160 61.2 
50 37.1  170 61.9 
60 41.5  180 62.4 
70 45.2  190 62.7 
80 48.4  200 63.0 
90 51.1  210 63.2 
100 53.3  220 63.3 
110 55.3    

 

5.9 Modelling Errors 
Monitoring data are subject to error, as are the results generated by the AAQuIRE 6.1.1 
regional air quality model. The systematic errors in model results are caused by many factors, 
such as uncertainties in vehicle flows, vehicle speeds and the composition of the vehicle fleet. 
The treatment of error is considered in more detail in the modelling results section of this report. 

5.10 Model Verification 
Model verification involves the comparison of modelled data with monitored data. For this 
assessment, the 2007 modelled results of NO2 concentrations in Bordon have been compared 
with diffusion tubes located in the area. The same applies to Horndean, where modelled results 
were compared with diffusion tubes in the Horndean area. This procedure is discussed further 
in the modelling results section of this report. 
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6.1 Model Verification and Errors 
When undertaking a dispersion modelling study, it is standard practice to make a comparison 
between the modelled results and the monitoring data, to ensure that the model is reproducing 
actual observations. 

Modelling results are subject to systematic and random error; systematic error arises due to 
many factors, such as uncertainty in the traffic data and the composition of the vehicle fleet, and 
uncertainty in the meteorological dataset. This can be addressed and, if necessary, adjusted for 
by comparison with monitoring data.  

Model verification with monitoring data is of paramount importance in order to ensure that the 
model output is in agreement with measured concentrations.  Ensuring that good agreement 
occurs in the base year also means that greater confidence can be placed when using the 
model to predict concentrations in future years. 

The 2007 raw modelled NO2 concentrations were compared with the 2007 monitoring data 
collected from seven diffusion tubes within the Bordon study area (see Table 7). The 
continuous monitoring results at Bordon were not included in the verification process due to the 
extremely low data capture rates for 2007. A comparison of the monitored and modelled 
(without adjustment) annual mean NO2 results in Bordon show that the data are in excellent 
agreement , within +10% of monitored results, at two diffusion tube sites, BR118 and BR6 in 
which the latter is co-located with a continuous analyser. Modelled results for tubes B2 and B5 
also show good agreement with monitored results, just slightly over the +10% range. Modelled 
results however underpredicted NO2 concentrations at site BR3, BR4 and WR119.  
 

Based on these results, an average adjustment factor, F, of 1.6 was derived for Bordon 
roadside NOX contributions according to the following procedure, in accordance with 
LAQM.TG(03). This factor is detailed in Table 7. The adjustment process was carried out 
according to the following procedure:  

NOX [monitored, traffic contribution] = NOX [monitored] – NOX [background] 

NOX [modelled, traffic contribution] = NOX [modelled] – NOX [background] 

Adjustment Factor, F = NOX [monitored, traffic contribution] / NOX [modelled, traffic contribution] 

Monitored NOX was calculated from the annual average monitored NO2 as recorded by the 
diffusion tubes in Bordon, using the NOx/NO2 conversion curve from Portsmouth Urban 
Background site in 2006. The average adjustment factor was calculated and this factor was 
then applied according to the following equations. 

NOX [model adjusted, traffic contribution] = NOX [modelled, traffic contribution] x F 

NOX [model adjusted] = NOX [model adjusted, traffic contribution] + NOX [background] 

 

The adjustment factor determined from above were multiplied to modelled NOX traffic 
contributions and added to the background NOX to give the adjusted NOX concentrations 
(NOX [model adjusted]). The adjusted NOX concentrations were then converted to NO2 using the 2006 
Portsmouth Urban Background NOX/NO2 conversion curve. Following adjustment, the overall 
results were in better agreement, especially that of tubes BR4 and BR5 which registered the 
highest monitored NO2 concentrations. Difference between monitored and modelled results at 
these two tubes were reduced from up to an underprediction of 20% before adjustment to an 
underprediction of 3% at tube BR4 and an overprediction of 5% at tube BR5. This, compared to 
the previous Detailed Assessment in 2005, is a great improvement as queuing traffic were not 
                                                      
18 BR1 refers to Bordon diffusion tube site R1. 
19 WR1 refers to Whitehill diffusion tube site R1. 

6 Results and Discussions 
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modelled in the previous Assessment and as such an underprediction of 33% and 
overprediction of 10% were obtained for tubes BR4 and BR5. Discrepancies at tubes BR3 and 
WR1 were also been greatly reduced after the model adjustment. On the whole, with four 
modelled results overpredicting, three underpredicting and the two tubes that measured the 
highest NO2 concentrations in 2007 being accurately modelled (with factor), results presented 
in Section 6.3 of this report are likely to be robust.  

 

Table 7: Model Verification for Bordon 
2007 Annual Mean NO 2/µg/m 3 

Site Type a 

Monitored 
Modelled  

(No 
Adjustment) 

Modelled  
(With 

Adjustment) 

Difference b 
After 

Adjustment  

Factor 
Used 

Bordon, 
Ashmead R1 

R 22.4 23.0 27.8 5.4 (24%) 

Bordon, Chalet 
Court R2 

R 24.5 27.1 31.8 7.3 (30%) 

Bordon, 10 
Chalet Hill R3 

R 34.6c 21.4 25.0 -9.6 (-28%) 

Bordon, 
Corals, Chalet 
Hill R4 

R 41.2 33.0 39.9 -1.3 (-3%) 

Bordon, High 
Street R5 

R 40.7 36.5 42.6 1.9 (5%) 

Bordon Air 
Quality 
Monitoring 
Station 
Triplicate 
Tubes R6 

R 25.1 22.9 26.7 1.6 (6%) 

Whitehill, 
Petersfield 
Road R1 

R 34.6 22.4 27.5 -7.1 (-21%) 

1.6 

Notes: a Roadsite sites. 
 b Negative figure being an underprediction and vice versa. 
 c  Seasonally adjusted with 2006 monitoring data from Southampton Centre, Reading New Town and 

Portsmouth Urban Background sites. 
 
A similar approach was undertaken to verify modelled results in to monitored results (from three 
diffusion tube sites) in Horndean. Refer to Table 8 for further details.  
 

Table 8: Model Verification for Horndean 
2007 Annual Mean NO 2/µg/m 3 

Site Type a 
Monitored 

Modelled (No 
Adjustment) 

Modelled 
(With 

Adjustment) 
Difference b Factor 

Used 

Horndean 
R1 

R 34.6 23.7 30.6 -4.0 (-11%) 

Horndean 
R2 

R 36.1 27.9 37.9 1.8 (5%) 

Horndean, 
Five Heads 

Road 
R 18.9 18.4 19.3 0.4 (2%) 

2.3 

Notes: a Roadsite sites. 
 b Negative figure being an underprediction and vice versa. 
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Initially, the AAQuIRE model underpredicted NO2 concentrations at HR120 and HR2 but 
accurately predicted concentrations at Five Heads Road diffusion tube site. An average factor, 
F, of 2.3 was determined using the steps described above and this factor was used to model 
NOX. After adjustment, the modelled results are now in good agreement with the monitored 
results (Table 8) with predictions within 11% of the monitored concentrations.  

6.2 Random Error of the Model 
In addition to the systematic errors, as described above, the model is still likely to predict 
concentrations slightly different to actual ambient values.  This is termed random error, and 
must be considered. It is possible to account for the degree of random error, according to 
guidance provided by the Environmental Protection UK (EPUK), formerly known as the National 
Society for Clean Air (NSCA).  

‘Stock U Values’, figures provided by NSCA, allow the standard deviation of the model (SDM) to 
be calculated.  The Stock U Value for NO2 is between 0.1 and 0.2 for an annual mean (it is 
higher for shorter averaging periods). The SDM can be calculated according to: 

 SDM = U x Co 

Where Co is the air quality objective (40 µg/m3 for the NO2 UK annual mean objective).   

Therefore: 

 SDM = 0.1 x 40 = 4 µg/m3 

This calculation quantifies the uncertainty in the identification of areas where an exceedence of 
the air quality objective can be considered possible.  This region, therefore, extends between 
36 µg/m3 to 44 µg/m3 at 1 standard deviation from the objective.   

The following terminology is used in conjunction with the modelling uncertainty results. 

Table 9: Probability of Exceedence of Annual Mean N O2 Objective 

Probability of Exceedence Uncertainty 
Concentration Range 

(µg/m 3) 
Very likely > Mean + 2 SD >48 

Likely Mean + 1 SD – Mean +2 SD 44 – 48 
Probable Mean - Mean + 1 SD 40 – 44 
Possible Mean - Mean – 1 SD 36 – 40 
Unlikely Mean - 1 SD – Mean - 2 SD 32 – 36 

Very Unlikely < Mean – 2 SD < 32 
 

6.3 Dispersion Modelling Results 

6.3.1 Bordon 
The contour plots in Appendix G show that annual mean NO2 concentrations in excess of 
40 µg/m3 are likely to occur at the uphill junction of Chalet Hill with the A325 High Street, at a 
height of 1.5 metres. This exceedence is mainly attributed to the queuing traffic at the junction’s 
traffic lights. However as the air quality objectives only apply at certain locations, the 
significance of the results should be determined by considering air quality at locations where 
members of the public are regularly present and are likely to be exposed over the averaging 
period of the objective. Therefore, annual mean objectives apply where members of the public 
are exposed for a cumulative period of six months in a year such as residential properties, 
schools and hospitals. Receptor locations such these as these are termed “representative” in 
terms of their applicability to comparison with air quality objectives.  

Table 10 below displays the predicted NO2 concentrations at various receptors in Bordon. In 
2007, possible exceedences of the annual mean NO2 objective are predicted at Chalet Court 
(Receptor 12) north of the A325 High Street traffic lights, at a height of 1.5 metres. In 2010, 
predictions indicate that exceedences of this objective at these locations are unlikely.  

Concentrations at three receptors south of the A325 High Street traffic lights (Receptors 14-16), 
are predicted at first floor height, 4.3 metres, so as to be representative of a residential location. 

                                                      
20 HR1 refers to Horndean diffusion tube site R1. 
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The predicted concentrations indicate that exceedences of the NO2 annual mean objective are 
unlikely in 2007 and very unlikely in 2010. 

 

Table 10: Modelled Concentrations at Sensitive Rece ptors - Bordon  
Annual Mean NO 2/µg/m 3 

Ref. Address 
Representative 

of Relevant 
Exposure 2007 2010 

National 
Air Quality 
Objective 

1 44 Chalet Hill Yes 16.8 14.7 
2 15 Chalet Hill Yes 19.0 16.4 
3 6 Tilburys Close Yes 17.7 15.3 
4 9 Chalet Hill Yes 19.8 17.2 
5 2 Tilburys Close Yes 19.9 17.0 
6 28 Chalet Hill Yes 21.1 18.2 
7 24a Chalet Hill Yes 26.3 22.3 
8 20 Chalet Hill Yes 23.8 20.5 
9 3 Chalet Hill Yes 23.9 20.6 
10 10 Chalet Hill Yes 26.7 23.2 
11 21 Chalet Court Yes 33.2 29.0 
12 24 Chalet Court Yes 37.0 32.3 
13 2-4 Chalet Hill Yes 35.7 31.0 
14 1-5 High Street (1st Floor) Yes 30.4 26.1 
15 7 High Street (1st Floor) Yes 34.5 29.5 
16 10 High Street (1st Floor) Yes 35.2 29.9 
17 Ipplepen Devon Road Yes 18.0 15.7 
18 Highview Surgery, Unit 1 

Highview Business Centre 
Yes 17.6 15.2 

19 5 Woodpecker Close Yes 21.4 18.7 
20 41 Wellington Avenue Yes 22.3 20.0 
21 32 Wellington Avenue Yes 19.2 16.8 
22 30 Wellington Avenue Yes 23.0 19.9 
23 29 Wellington Avenue Yes 22.5 19.6 
24 The Leylands, Petersfield Yes 24.3 21.5 
25 53 Dudley Close Yes 20.6 17.9 
26 51 Dudley Close Yes 20.6 17.9 
27 59 Dudley Close Yes 16.9 14.9 
28 49 Dudley Close Yes 22.0 19.5 
29 44 Dudley Close Yes 21.1 18.5 
30 Newsagent Flat, Petersfield Road Yes 29.7 26.1 
31 3 Two Ways Court, Petersfield 

Road 
Yes 

26.3 
23.0 

32 11 New Road Yes 16.8 14.7 
33 4 New Road Yes 17.1 15.2 
34 Aspen House, Petersfield Road Yes 21.9 19.4 
35 Ossian, Petersfield Road Yes 21.4 19.2 
36 1 Lemon Grove Yes 16.3 14.4 
37 3 Lemon Grove Yes 15.6 13.5 
38 1 Sutton Field Yes 15.4 13.5 
39 40 Sutton Field Yes 15.4 13.5 
40 1a Wittcomb Terrace, Petersfield 

Road 
Yes 26.7 23.4 

41 2 Lemon Grove, Whitehill Yes 16.7 14.5 
42 

8 Wittcomb Terrace, Petersfield Yes 26.7 23.4 

40.0 
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Annual Mean NO 2/µg/m 3 

Ref. Address 
Representative 

of Relevant 
Exposure 2007 2010 

National 
Air Quality 
Objective 

Road 
43 47 Sutton Field, Whitehill Yes 15.4 13.5 
44 Prince of Wales, Petersfield Road Yes 24.7 21.6 
45 The Old Post Office, Petersfield 

Road 
Yes 24.2 21.3 

46 9 Princes Close Yes 16.2 14.1 
47 Flat 2b Bath House, Petersfield 

Road 
Yes 25.6 22.3 

48 27 Morse Close Yes 15.2 13.3 
49 Cyriwenjoy, Petersfield Road,  Yes 24.3 21.2 
50 36 Conifer Close Yes 16.0 14.0 

 

Note: Receptors 14, 15 and 16 modelled at first floor height. 

6.3.2 Horndean 
The contour plots indicate that concentrations greater than the 40 µg/m3 annual mean standard 
are probable at the roundabout of A3 London Road, A3 Portsmouth Road, B2149 Havant Road 
and Blendworth Lane in 2007. In 2010, it is still possible that exceedences of the standard may 
occur at the roundabout. The extent of these exceedences is likely to be concentrated at the 
roundabout where vehicles slow down, and not at sensitive receptors of relevant exposure, 
which are set back farther away from the roads.   

Table 11 shows the NO2 concentrations predicted at thirty-two representative locations in 
Horndean. No exceedences are likely to occur at any of these receptors in 2007 and 2010. The 
maximum concentration is predicted at Site 24 at 36.6 µg/m3 in 2007 and 32.3 µg/m3 in 2010.  
In 2010, NO2 concentrations are likely to decrease due to lower background concentrations and 
improved vehicle emissions control technology.  

Overall, possible exceedences are predicted near to the roundabout along Havant Road in 
2007. In 2010, predictions indicate that exceedences of this objective are unlikely at this 
location. 

 



   18 

Page 18 

Table 11: Modelled Concentrations at Sensitive Rece ptors - Horndean 
Annual Mean NO 2/µg/m 3 

Ref. Address 
Representative 

of Relevant 
Exposure 2007 2010 

National 
Air 

Quality 
Objective  

1 74 London Road Yes 29.9 26.2 
2 72 London Road Yes 26.4 22.9 
3 7, The Yews Yes 26.6 23.2 
4 53 London Road Yes 28.7 25.4 
5 64-66 London Road Yes 27.9 24.3 
6 16 The Yews Yes 27.2 23.9 
7 47 London Road Yes 22.3 19.6 
8 54London Road Yes 26.2 22.9 
9 43 London Road Yes 30.1 26.5 
10 44 London Road Yes 27.2 23.6 
11 41a London Road Yes 24.1 21.0 
12 36 London Road Yes 25.9 22.4 
13 30 London Road Yes 34.5 31.2 
14 29 London Road Yes 29.9 26.3 
15 26 London Road Yes 26.4 23.3 
16 20 London Road Yes 31.7 27.7 
17 14 London Road Yes 31.9 27.8 
18 19 London Road Yes 25.9 22.4 
19 5 London Road Yes 31.9 27.8 

20 
Ship & Bell Hotel, 6 

London Road 
Yes 29.1 25.6 

21 8 Portsmouth Road Yes 26.2 22.9 
22 Red Lion, 2 Havant Road Yes 34.1 29.5 
23 1a Havant Road Yes 29.2 25.5 
24 4 Havant Road Yes 36.6 32.3 
25 1 Kiderkin Drive Yes 26.7 23.2 
26 16 Havant Road Yes 26.6 23.5 
27 18 Havant Road Yes 33.0 28.8 
28 26 Havant Road Yes 23.7 20.5 
29 15 Havant Road Yes 23.0 19.9 
30 32 Havant Road Yes 24.3 21.2 
31 21 Havant Road Yes 25.1 22.0 
32 33 Havant Road Yes 20.7 18.0 

40.0 
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A Detailed Assessment of NO2 using dispersion modelling according to LAQM.TG(03) has been 
undertaken at two locations in East Hampshire based on the indications of previous Review and 
Assessment work and monitoring results in both areas, which indicated that exceedences of the 
annual mean NO2 objective may be occurring at these locations.  

7.1 Bordon 
Queuing traffic at the A325 High Street and Chalet Hill junction has led to measurements of 
nitrogen dioxide close to the annual mean standard.  Modelling of this junction leads to 
predictions of possible exceedences north of the junction and unlikely exceedences south of the 
junction. In 2010, exceedences are predicted to be unlikely north of the junction, and very 
unlikely south of the junction.  

On this basis, an AQMA is not recommended for this junction.  

7.2 Horndean 
Stop / start traffic at the Horndean roundabout has led to measurements of nitrogen dioxide 
concentrations close to the annual mean standard. Modelling of the area around the 
roundabout results in predictions of possible exceedences at one site close to the roundabout in 
2007 and unlikely exceedences in 2010.  Improved vehicle emissions and lower background 
concentrations lead to a conclusion from the modelling study that exceedences are unlikely in 
2010. 

As no sensitive receptors in Horndean were predicted to experience exceedences of the annual 
mean NO2 objective, it is recommended that an AQMA is not declared at this location.  

7 Conclusions and Recommendations 
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Appendix A: National Air Quality Objectives and EU Limit Values 

 

Table 12: UK Air Quality Objectives 
Air Quality Objective 

Pollutant 
Concentration Measured as 

Date to be achieved 
by and maintained 

thereafter 
Benzene 
All authorities 

16.25 µg/m3 
Running Annual 

Mean 
31.12.2003 

Benzene 
Authorities in England 
and Wales 

5.0 µg/m3 Annual Mean 31.12.2010 

1,3-Butadiene 2.25 µg/m3 
Running Annual 

Mean 
31.12.2003 

Carbon Monoxide 10.0 mg/m3 
Maximum Daily 

Running 8-hour Mean 
31.12.2003 

0.5 µg/m3 31.12.2004 
Lead 

0.25 µg/m3 
Annual Mean 

31.12.2008 
200 µg/m3 not to be 
exceeded more than 

18 times a year 
1 Hour Mean 

Nitrogen Dioxide 

40 µg/m3 Annual Mean 

31.12.2005 

Nitrogen Oxides  
(for the protection of 
vegetation) 

30 µg/m3 Annual Mean 31.12.2000 

50 µg/m3 not to be 
exceeded more than 

35 times a year 
24 Hour Mean 31.12.2004 Particles (PM10) 

(gravimetric) 
40 µg/m3 Annual Mean 31.12.2004 

Particles (PM2.5) 
Exposure Reduction 
 
UK except Scotland 

25 µg/m3 Annual Mean 2020 

Particles (PM2.5) 
Exposure Reduction 
 
UK Urban Areas 

Target of 15% 
reduction in 

concentrations at 
urban background a 

Annual Mean 
Between 2010 and 

2020 

266 µg/m3 not to be 
exceeded more than 

35 times a year 
15 Minute Mean 31.12.2005 

350 µg/m3 not to be 
exceeded more than 

24 times a year 
1 Hour Mean 31.12.2004 Sulphur Dioxide 

125 µg/m3 not to be 
exceeded more than 

3 times a year 
24 Hour Mean 31.12.2004 

Note: a 25 µg/m3 is a cap to be seen in conjunction with 15% reduction. 

 

Appendices 
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Table 13: EU Limit Values 
Air Quality Objective 

Pollutant 
Concentration Measured as 

Date to be achieved 
by and maintained 

thereafter 

Benzene 5 µg/m3 Annual Mean 1 January 2010 

Carbon Monoxide 10.0 mg/m3 
Maximum Daily 
8-Hour Mean 

updated hourly 
1 January 2005 

Lead 0.5 µg/m3 Annual Mean 1 January 2005 

200 µg/m3 not to be 
exceeded more than 18 

times per year 
1 Hour Mean 

Nitrogen Dioxide 

40 µg/m3 Annual Mean 

1 January 2010 

Nitrogen Oxides 
(assuming as nitrogen 

dioxide) 
30 µg/m3 Annual Mean 19 July 2001 

Ozone(Target) 
120 µg/m3 not to be 

exceeded more than 25 
times per year 

Maximum Daily 
Running 8-hour 
Mean updated 

hourly 

1 January 2010 

50 µg/m3 not to be 
exceeded more than 35 

times per year 
24 Hour Mean 1 January 2005 Particles (PM10) 

(gravimetric) 

40 µg/m3 Annual Mean 1 January 2005 

Particles (PM2.5) 
Exposure Reduction 
 
UK except Scotland 

Target value 25 µg/m3 Annual Mean 2010 

Particles (PM2.5) 
Exposure Reduction 
 
UK urban areas 

Target of 20% reduction in 
concentrations at urban 

background 
Annual Mean 

Between 2010 and 
2020 

350 µg/m3 not to be 
exceeded more than 24 

times per year 
1 Hour Mean 1 January 2005 

125 µg/m3 not to be 
exceeded more than 3 

times per year 
24 Hour Mean 1 January 2005 

Sulphur Dioxide 

20 µg/m3 (for the protection 
of vegetation) 

Annual Mean 19 July 2001 
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Appendix B: Location of Local Air Quality Monitorin g Sites 

 

Table 14: NO 2 Diffusion Tube Locations 
Ref. Site OS Grid Reference 

Bordon R1 
Bordon, Ashmead (Drainpipe outside 7 
Ashmead) 

479707, 135438 

Bordon R2 
Bordon, Chalet Court (Drainpipe outside 5 
Chalet Court) 

479695, 135356 

Bordon R3 
Bordon, 10 Chalet Hill (Lampost outside 10 
Chalet Hill) 

479711, 135321 

Bordon R4 
Bordon, Corals, Chalet Hill (Lampost outside 
Corals, Chalet Hill) 

479666, 135345 

Bordon R5 
Bordon, High Street (Drainpipe outside 9 High 
Street) 

479654, 135312 

Bordon R6  
Bordon Air Quality Monitoring Station Triplicate 
Tubesa 479646, 135341 

Whitehill R1 
Whitehill, Petersfield Road (Lampost outside 
Ossian and Sand Dale, Petersfield Road) 

479314, 134307 

Horndean R1 
Horndean, London Road (Lampost number 12 
outside 59 The Yews) 

470554, 113582 

Horndean R2 
Horndean Roundabout (Lampost outside 4 
London Road) 

470676, 113174 

Horndean U1 Horndean, Five Heads Road  470422, 113120 
Horndean R3 Horndean, Car Park 470510, 113097 
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Figure 2: Monitoring Locations in Bordon 
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Figure 3: Monitoring Locations in Whitehill 
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Figure 4: Monitoring Locations in Horndean 
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Appendix C: Modelling Methodology 
 

AAQuIRE was developed by Faber Maunsell Ltd to meet three requirements in predictive air 
quality studies. The first requirement was an immediate need for a system that produced results 
that could be interpreted easily by non-air quality specialists to allow for proper informed 
inclusion of air quality issues in wider fora, the main example being to allow consideration of air 
quality issues in planning processes. This was achieved by allowing results to be generated 
over a sufficiently large study area, and at an appropriate resolution, for the issue being 
considered. The results are also presented in a relevant format, which is normally a statistic 
directly comparable with an air quality criterion or set of measured data being considered. For 
example, the UK PM10 24-hour objective level of 50 µg/m3 is expressed as a 90th percentile of 
hourly means. AAQuIRE can also produce results directly comparable with all ambient air 
quality standards. 

The second requirement was for a system to be based, initially, on existing and well-accepted 
and validated dispersion models.  This has two advantages. The primary one is that it avoids 
the need to prove a new model against the accepted models and therefore enhances 
acceptability. The second advantage is that when appropriate new models are developed they 
can be included in AAQuIRE and be compared directly with the existing models, and sets of 
measured data, using the most appropriate statistics. 

The final primary requirement for AAQuIRE was a consideration of quality assurance and 
control. An important aspect of modelling is proper record keeping ensuring repeatability of 
results. This is achieved within AAQuIRE by a set of log files, which record all aspects of a 
study and allow model runs to be easily repeated. 

The ways in which AAQuIRE and the models currently available within it operate are discussed 
below. 

The operation of AAQuIRE can be divided into five main stages. These are: 

�  the preparation of the input data;  
�  the generation of model input files; 
�  dispersion modelling; 
�  the statistical treatment of dispersion modelling results; and 
�  the presentation of results. 
 

The first step in operating AAQuIRE is to prepare the input data. The following data are needed 
for the year and pollutant to be modelled: 

�  the presentation of meteorological data expressed as occurrence frequencies for specified 
combinations of wind speed, direction, stability and boundary layer height; 

�  road system layout and associated traffic data within and immediately surrounding the study 
area; 

�  industrial stack locations and parameters; and 
�  a grid of model prediction locations (receptors). 
 

The modelling is always carried out to give annual average results from which appropriate 
shorter period concentrations can be derived.  

The second stage is the generation of the model input files required for the study.  All the data 
collated in the first stage can be easily input into AAQuIRE, using the worksheets, drop down 
boxes and click boxes in the Data Manager section of the software. Data from spreadsheets 
can be easily pasted into worksheets, so that any complicated procedures required for data 
manipulation can be achieved before entry into AAQuIRE. Several diurnal and seasonal 
profiles can be defined for each separate source.  The relevant meteorological data can also be 
specified at this stage. 
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The third stage is executing the models. The study area will usually be divided up into 
manageable grids and run separately using the Run Manager in AAQuIRE. The results from 
the separate files can be combined at a later stage.  Pollutant concentrations are determined 
for each receptor point and each meteorological category and are subsequently combined. 

The fourth stage is the statistical processing of the raw dispersion results to produce results in 
the relevant averaging period. Traffic sources and industrial sources can be combined at this 
stage provided the same receptor grid has been used for both. Background concentrations 
should also be incorporated at this stage. 

The final stage is presentation of results. Currently the result files from the statistical 
interpretation are formatted to be used directly by the SURFER package produced by Golden 
Software Inc. Alternative formats are available to permit interfacing with other software 
packages. On previous projects the results have been imported into a GIS (e.g. ArcView and 
Map Info). 

Currently AAQuIRE uses the CALINE4 model for the dispersion of road-traffic emissions and 
AERMOD for all other sources.  Both these models are fully validated and have been 
extensively used worldwide. These are relatively complex models designed for detailed studies 
of local areas, which are used within AAQuIRE for both local and larger scale studies.  This is 
considered necessary because of the frequent importance of local effects, such as traffic 
junctions, in properly assessing ‘regional’ effects. 
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Appendix D: Meteorological Data 
 
Meteorological data measured at Odiham from 2007 was used to model the study area in Bordon, and meteorological data measured at Bournemouth 
Airport from 2007 was used to model the study area in Horndean. These data consisted of the frequencies of occurrence of wind speed 0 – 2, 2 – 4, 4 – 6, 6 
– 10, 10+ (m/s), wind direction (30° resolution) an d Pasquill stability classes. Pasquill stability classes categorise the stability of the atmosphere from A (very 
unstable) through D (neutral) to G (very stable). 
 
The meteorological data were used to produce a wind/stability rose. The rose consisted of 12 wind direction sectors of 30°, 5 wind speed bands and 3 
stability classes. 
 
Calm winds were distributed evenly between the wind direction sectors in the 1 m/s category. The stability classes used were C, D and E where all of the 
unstable classes (A-C) were grouped in C and all of the stable classes (E-G) in E. The windrose are shown in the figures below. 
 
Interpretation of Windroses 
Each windrose bar is designed to illustrate three wind properties: the direction the wind is coming from; the relative number of hours the wind is from this 
direction; and the magnitude of the wind speeds. 
 
 

Figure 5: Meteorological data from Odiham 2007 (For  
Bordon)    

 

Wind 
Direction

\Wind 
Speed 

<= 1.54 <= 3.09 <= 5.14 <= 8.23 <= 10.80 > 10.80  Total 

0.0 0.86 1.02 2.26 1.59 0.13 0.02 5.87 
22.5 0.95 0.96 2.40 1.23 0.08 0.01 5.63 
45.0 0.65 0.81 1.77 0.61 0.18 0.00 4.02 
67.5 0.46 0.72 1.24 0.37 0.06 0.00 2.84 
90.0 0.50 0.42 0.65 0.31 0.03 0.00 1.92 
112.5 0.41 0.49 0.80 0.16 0.03 0.00 1.89 
135.0 0.42 0.53 0.87 0.22 0.05 0.00 2.08 
157.5 0.48 0.59 1.29 1.00 0.32 0.02 3.71 
180.0 0.57 0.72 2.23 2.02 0.35 0.18 6.07 
202.5 0.74 1.21 3.26 4.75 1.72 0.56 12.25 
225.0 1.23 2.04 4.61 4.37 2.02 0.92 15.21 
247.5 1.84 1.48 2.71 3.14 1.35 0.51 11.03 
270.0 1.38 1.46 3.00 1.85 0.61 0.31 8.61 
292.5 0.98 1.39 2.19 0.99 0.14 0.01 5.71 
315.0 0.74 1.31 2.35 0.97 0.07 0.01 5.46 
337.5 0.83 1.10 2.40 1.22 0.25 0.01 5.81 
Total 13.05 16.26 34.03 24.79 7.39 2.58 98.09 

Calms       1.08 
Missing       0.82 

Total       100.00 
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Figure 6: Meteorological data from Bournemouth Airp ort 2007 (For Horndean) 
 

 
 

Wind 
Direction

\Wind 
Speed 

<= 1.54 <= 3.09 <= 5.14 <= 8.23 <= 10.80 > 10.80  Total 

0.0 3.60 1.47 2.53 1.19 0.40 0.02 9.21 
22.5 1.64 1.11 2.45 1.38 0.31 0.06 6.95 
45.0 1.37 1.10 2.75 1.64 0.17 0.01 7.04 
67.5 1.04 0.71 1.79 0.65 0.16 0.01 4.36 
90.0 0.53 0.42 1.10 0.30 0.00 0.00 2.34 
112.5 0.41 0.24 0.55 0.17 0.03 0.00 1.40 
135.0 0.40 0.30 0.49 0.15 0.07 0.00 1.40 
157.5 0.54 0.39 0.61 0.43 0.10 0.00 2.07 
180.0 0.71 0.66 2.07 0.86 0.19 0.01 4.50 
202.5 0.74 0.71 1.82 1.92 0.37 0.07 5.62 
225.0 0.71 0.76 2.73 2.57 0.90 0.13 7.80 
247.5 1.11 1.31 3.33 4.84 1.46 0.41 12.47 
270.0 1.30 1.60 3.33 2.50 0.92 0.15 9.81 
292.5 1.26 1.28 2.80 2.03 0.51 0.17 8.05 
315.0 1.69 1.26 3.01 1.85 0.35 0.02 8.18 
337.5 2.76 1.13 1.78 0.68 0.13 0.01 6.50 
Total 19.79 14.44 33.14 23.16 6.08 1.07 97.69 

Calms       2.02 
Missing       0.29 

Total       100.00 
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Appendix E: Traffic Data 

 

Table 15: Traffic Data Used in the Assessment for B ordon 
2007 2010 

Road Name 
AADT % HGV AADT % HGV 

Speed a 

(kph) 

Chalet Hill 4709 6.3 4928 6.3 51.5 
A325 High Street South of Budds Lane 20079 5.9 21015 5.8 46.2 
A325High Street 14573 7.3 15252 7.2 46.3 
A325 Petersfield Road 14222 6.6 14885 6.6 45.4 

Note: a Speeds were gradually lowered from normal speed to 20kph to 15 kph then 10 kph near junctions.  
 

Table 16: Traffic Data Used in the Assessment for H orndean 
2007 2010 

Road Name 
AADT % HGV AADT % HGV 

Speed a 
(kph) 

A3 London Road 11354 5.6 11883 5.5 51.5 
Blendworth Lane 1543 1.8 1615 1.8 48.3 
B2149 Havant Road 9921 3.9 10383 3.8 51.5 
A3 Portsmouth Road 9472 4.8 9913 4.7 44.9 
Portsmouth Road Eastbound 4517 4.9 4728 4.9 46.7 
Portsmouth Road Westbound 4956 4.6 5187 4.5 43.5 

Note: a Speeds were gradually lowered from normal speed to 15 kph then 10 kph near roundabout of London Road, 
Blendworth Lane, Havant Road and Portsmouth Road. 
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Appendix F: Sensitive Receptors 
 

Table 17: Sensitive Receptors in Bordon 
Ref. Address OS Grid Reference 

1 44 Chalet Hill 479846, 135269 
2 15 Chalet Hill 479824, 135306 
3 6 Tilburys Close 479801, 135271 
4 9 Chalet Hill 479794, 135316 
5 2 Tilburys Close 479782, 135286 
6 28 Chalet Hill 479770, 135293 
7 24a Chalet Hill 479748, 135317 
8 20 Chalet Hill 479740, 135308 
9 3 Chalet Hill 479739, 135333 
10 10 Chalet Hill 479712, 135321 
11 21 Chalet Court 479701, 135351 
12 24 Chalet Court 479687, 135383 
13 2-4 Chalet Hill 479681, 135339 
14 1-5 High Street (1st Floor) 479667, 135344 
15 7 High Street (1st Floor) 479300, 134069 
16 10 High Street (1st Floor) 479287, 134094 
17 Ipplepen Devon Road 479667, 135152 

18 
Highview Surgery, Unit 1 Highview Business 

Centre 
479590, 135261 

19 5 Woodpecker Close 479512, 134820 
20 41 Wellington Avenue, Whitehill 479475, 134740 
21 32 Wellington Avenue, Whitehill 479471, 134685 
22 30 Wellington Avenue, Whitehill 479447, 134669 
23 29 Wellington Avenue, Whitehill 479434, 134627 
24 The Leylands, Petersfield, Whitehill 479414,134582 
25 53 Dudley Close, Whitehill 479414,134545 
26 51 Dudley Close, Whitehill 479408, 134527 
27 59 Dudley Close, Whitehill 479437, 134514 
28 49 Dudley Close, Whitehill 479395, 134507 
29 44 Dudley Close, Whitehill 479382, 134460 
30 Newsagent Flat, Petersfield Road, Whitehill 479359, 134438 
31 3 Two Ways Court, Petersfield Road, Whitehill 479347, 134392 
32 11 New Road, Whitehill 479381, 134351 
33 4 New Road, Whitehill 479366, 134331 
34 Aspen House, Petersfield Road, Whitehill 479334, 134329 
35 Ossian, Petersfield Road, Whitehill 479324, 134297 
36 1 Lemon Grove, Whitehill 479350, 134255 
37 3 Lemon Grove, Whitehill 479367, 134249 
38 1 Sutton Field, Whitehill 479270, 134308 
39 40 Sutton Field, Whitehill 479256, 134266 
40 1a Wittcomb Terrace, Petersfield Road, Whitehill 479299, 134255 
41 2 Lemon Grove, Whitehill 479338, 134237 
42 8 Wittcomb Terrace, Petersfield Road, Whitehill 479288, 134226 
43 47 Sutton Field, Whitehill 479240, 134220 
44 Prince of Wales, Petersfield Road, Whitehill 479283, 134206 
45 The Old Post Office, Petersfield Road, Whitehill 479271, 134170 
46 9 Princes Close, Whitehill 479307, 134151 
47 Flat 2b Bath House, Petersfield Road, Whitehill 479260, 134143 
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Ref. Address OS Grid Reference 
48 27 Morse Close, Whitehill 479213, 134144 
49 Cyriwenjoy, Petersfield Road, Whitehill 479254, 134121 
50 36 Conifer Close, Whitehill 479295, 134112 

Note: Receptors 14, 15 and 16 modelled at first floor height, all others modelled at ground floor height..
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Figure 7: Sensitive Receptors in Bordon 
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Table 18: Sensitive Receptors in Horndean 
Ref. Address OS Grid Reference 

1 74 London Road  470575, 113567 
2 72 London Road 470590, 113544 
3 7, The Yews 470566, 113526 
4 53 London Road 470580, 113493 
5 64-66 London Road 470610, 113469 
6 16 The Yews 470592, 113446 
7 47 London Road 470574, 113425 
8 54London Road 470618, 113427 
9 43 London Road 470607, 113408 
10 44 London Road 470632, 113403 
11 41a London Road 470602, 113379 
12 36 London Road 470633, 113372 
13 30 London Road 470631, 113362 
14 29 London Road 470623, 113345 
15 26 London Road 470654, 113333 
16 20 London Road 470646, 113319 
17 14 London Road 470651, 113292 
18 19 London Road 470633, 113270 
19 5 London Road 470651, 113220 
20 Ship & Bell Hotel, 6 London Road 470686, 113216 
21 8 Portsmouth Road 470618, 113159 
22 Red Lion, 2 Havant Road 470644, 113143 
23 1a Havant Road 470699, 113139 
24 4 Havant Road 470677, 113113 
25 1 Kiderkin Drive 470707, 113090 
26 16 Havant Road 470675, 113064 
27 18 Havant Road 470688, 113048 
28 26 Havant Road 470671, 113006 
29 15 Havant Road 470727, 113002 
30 32 Havant Road 470680, 112983 
31 21 Havant Road 470714, 112957 
32 33 Havant Road 470758, 112890 
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Figure 8: Sensitive Receptors in Horndean 
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Appendix G: Contour Plots 
 

Figure 9: Bordon NO 2 Concentration Plot, 2007 
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Figure 10: Bordon NO 2 Concentration Plot, 2007 – Enlarged 
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Figure 11: Bordon NO 2 Concentration Plot, 2010 
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Figure 12: Bordon NO 2 Concentration Plot, 2010 - Enlarged 
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Figure 13: Horndean NO 2 Concentration Plot, 2007 
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Figure 14: Horndean NO 2 Concentration Plot, 2010 
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Appendix H: Calculations 
 
This section provides further information and step-by-step calculations on the following: 
 
H1: Seasonal Adjustment of Continuous Monitor at Bo rdon 
 
The Bordon air quality monitoring station was switched off and therefore not monitoring pollutant concentrations between the period 25/05/2007 to 11/10/2007 due 
to failure of the air conditioning unit. This resulted in a loss of data for approximately 5 months, giving a low data capture rate of 58.4% for 2007. This data capture 
rate is less than that recommended for continuous monitoring (LAQM.TG(03)).  
 
The calculations detailed below shows the approach taken to seasonally adjust the short-term monitoring results measured at Bordon to represent long-term 
annual mean concentrations.  
 
The three closest AURN urban background continuous monitors used to adjust the Bordon data are Reading New Town, Portsmouth and Brighton Preston Park. 
All three sites are within 50 miles of the continuous monitoring site at Bordon. Data capture rates greater than 90% were achieved by all three stations, as detailed 
in Table 19 below.  
 

Table 19: 2007 Seasonal Adjustment Factor Calculated from the Three Nearest AURN Sites (For Continuous Monitor) 
Long-Term AURN 

Continuous Monitors 
Type Data Capture % 

Annual Mean 
NO2/µg/m 3 

Period Mean 
NO2/µg/m 3 

Ratio 

Reading New Town Urban Background 95.8 22.9 17.9 1.28 
Portsmouth Urban Background 99.0 22.8 17.7 1.29 

Brighton Preston Park Urban Background 96.7 21.8 15.7 1.38 
Average Ratio 1.32 

Note: For the seasonal adjustment of diffusion tube data in Section H2, data from Reading New Town, Portsmouth and Brighton Preston Park were used. For the seasonal adjustment of the continuous 

monitoring station at Bordon, data from Southampton was not available therefore data from Brighton Preston Park was used instead.  

The ratio calculated at each continuous monitoring station, as shown in Table 19, is the ratio of annual mean NO2 concentrations to the period mean NO2 
concentrations (annual mean/period mean).  

The best estimate of the annual mean NO2 concentrations monitored at Bordon in 2007 is therefore the unadjusted concentrations at Bordon multiplied by the 
average ratio of 1.3 calculated from the three nearby AURN continuous monitoring stations: 

 The seasonally adjusted NO2 concentration at Bordon is 30.4 x 1.3 = 40.0 µg/m3.  
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H2: Bias and Seasonal Adjustments of Diffusion Tube  Results 
This section aims to provide further information on the short-term to long-term seasonal adjustment of diffusion tube data to support the monitored results detailed 
in Table 2 of the report (as noted as footnote e in Table 2).  
 
Example calculations for Site R3 Bordon (10, Chalet Hill) 
Since only two months of data are available for site R3, in November and December 06, this requires seasonal adjustment so that the average of the short-term 
results would represent a full year annual mean concentrations.  
 
The nearest three AURN sites to site R3 are Southampton, Reading New Town and Portsmouth. The annual mean concentrations and the period mean 
concentrations (November and December) were obtained for each of these three sites, and are shown in Table 20 below.  
 

Table 20: 2006 Seasonal Adjustment Factor Calculated from the Three Nearest AURN Sites (For Diffusion Tubes) 
Long-Term AURN 

Continuous Monitors 
Type Data Capture % 

Annual Mean 
NO2/µg/m 3 

Period Mean 
NO2/µg/m 3 

Ratio 

Reading New Town Urban Background 95.8 20.7 21.3 0.97 
Portsmouth Urban Background 99.0 22.3 25.9 0.86 

Southampton Urban Background 90.0 28.2 36.0 0.78 
Average Ratio 0.87 

 
The ratio calculated at each continuous monitor, as shown in Table 20, is the ratio of annual mean NO2 concentrations to the period mean NO2 concentrations 
(annual mean/period mean).  

The best estimate of the annual mean NO2 concentrations monitored at site R3 in 2006 is therefore the unadjusted concentrations at Bordon multiplied by the 
average ratio of 0.87 calculated from the three nearby AURN continuous monitors: 

�  Seasonally adjusted NO2 concentrations at site R3 is 29.8 x 0.87= 25.9 µg/m3.  
�  After applying a bias adjustment factor of 1.01 for 2006, the final concentrations = 25.9 x 1.01 = 26.2 µg/m3. 
 

Details of raw measured concentrations, adjusted concentrations and the seasonal adjustment factors used are provided in Table 21 for all the sites that require 
seasonal adjustment (those denote with footnote e in Table 2 of this report). 
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Table 21: Raw and Adjusted Measured Concentrations at Diffusion Tube Sites with Low Data Capture Rates 
Raw Annual Average NO 2 

Concentrations 
/µg/m 3 

Bias and Seasonally Adj 
Concentrations 

/µg/m 3 
Ref. Site Type 

2006 2007 2006 2007 

Seasonal Adj 
Factor 

Bordon R3 
Bordon, 10 Chalet Hill 
(Lampost outside 10 Chalet 
Hill) 

R 29.8 35.6 26.2 34.6e 0.87 (2006) 
1.13 (2007) 

Whitehill R1 

Whitehill, Petersfield Road 
(Lampost outside Ossian 
and Sand Dale, Petersfield 
Road) 

R 38.2  33.5  0.87 

Horndean R1 
Horndean, London Road 
(Lampost number 12 
outside 59 The Yews) 

R 48.3  42.5  0.87 

Horndean U1 
Horndean, Five Heads 
Road  R 22.9  20.1  0.87 

Horndean R3 Horndean, Car Park R 34.8  34.5  0.98 
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H3: Model Verification Process 
Further information is provided for the model verification process to supplement Tables 7 and 8 in the report. Details for Bordon are given in Table 22 and 
Horndean in Table 23. A step-by-step example calculations are show for Site R1 at Bordon. 
 

Table 22: Model Verification for Bordon 
2007 Annual Mean NO 2/µg/m 3 

Site Type Mon Total 
NO2 

1 
Mon Rd 

NOx 
2 

Mod Rd 
NOx 

3 Ratio 4 Bckgrd 
NO2 

5 
Bckgrd 
NOx 

6 
Adj Mod 
Rd NOx 

Mod Total 
NO2 

(No Adj)  8 

Mod Total 
NO2 

(With Adj 
9 

Diff After 
Adj  10 

Bordon, 
Ashmead R1 R 22.4 11.7 12.1 0.9 20.5 23.0 27.8 5.4 (24%) 

Bordon, Chalet 
Court R2 

R 24.5 14.6 16.3 0.8 30.1 27.1 31.8 7.3 (30%) 

Bordon, 10 
Chalet Hill R3 

R 34.6c 31.2 9.6 2.9 17.2 21.4 25.0 
-9.6 

(-28%) 
Bordon, Corals, 
Chalet Hill R4 

R 41.2 45.5 26.4 1.6 45.7 33.0 39.9 
-1.3 

(-3%) 
Bordon, High 
Street R5 

R 40.7 44.2 30.6 1.3 56.6 36.5 42.6 
1.9 

(5%) 
Bordon Air 
Quality 
Monitoring 
Station 
Triplicate Tubes 
R6 

R 25.1 15.4 11.1 1.2 20.4 22.9 26.7 
1.6 

(6%) 

Whitehill, 
Petersfield 
Road R1 

R 34.6 31.2 11.8 2.6 

11.1 13.8 

19.4 22.4 27.5 
-7.1 

(-21%) 

Average Ratio 1.6  
 
1 Monitored Total NO2 – NO2 concentrations measured at monitoring site in 2007 
2 Monitored Road NOx = Monitored Total NOx from road traffic (line sources) and queuing traffic (area sources) – Background NOx (Obtained from NOx/NO2 curve) 
3 Modelled Road NOx = Modelled Total NOx – Background NOx (Obtained from AAQuIRE) 
4 Ratio = Monitored Road NOx / Modelled Road NOx 
5 Background NO2 (Background maps centred on 480500, 135500) 
6 Background NOx (Background maps centred on 480500, 135500) 
7 Adjusted Modelled Road NOx = Modelled Road NOx x Average Ratio of 1.6 
8 Modelled Total NO2 (No adjustment) = Raw Modelled Road NO2 + Background NO2 (Raw modelled road NOx converted to Raw modelled road NO2 using the NOx:NO2 curve) 
9 Modelled Total NO2 (With adjustment) = Adjusted modelled road NO2 + Background NO2 (Adjusted modelled road NOx converted to adjusted modelled road NO2 using the NOx:NO2 curve) 
10 Difference After Adjustment = Adjusted Modelled Total NO2 / Monitored Total NO2 x 100% 
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Table 23: Model Verification for Horndean 
2007 Annual Mean NO 2/µg/m 3 

Site Type Mon Total 
NO2 

1 
Mon Rd 

NOx 
2 

Raw Mod 
Rd NOx 

3 Ratio 4 Bckgrd 
NO2 

5 
Bckgrd 
NOx 

6 

Mod Rd 
NOx (With 

Adj) 7 

Mod Total 
NO2 

(No Adj)  8 

Mod Total 
NO2 

(With Adj 
9 

Diff After 
Adj  10 

Horndean R1 R 34.6 25.5 8.0 3.2 18.3 23.7 30.6 
-4.0  

(-11%) 

Horndean R2 R 36.1 28.3 14.1 2.0 32.2 27.9 37.9 
1.8  

(5%) 
Horndean, Five 

Heads Road 
R 18.9 1.6 0.9 1.7 

16.2 19.6 

2.1 18.4 19.3 
0.4  

(2%) 
Average factor 2.3  

 
Example calculations for site R1 at Bordon: 
 
Step 1: Total monitored NO2 at site R1 in 2007 was converted to roadside monitored NO2 using the NOx:NO2 curve, and subtracting the background NOx of 13.8 
µg/m3. 
Step 2: Modelled roadside NOx was multiplied by the average adjustment factor of 1.6, derived from seven diffusion tube sites.  
Step 3: Background NOx of 13.8 µg/m3 was added to the adjusted modelled roadside NOx. This was then converted to the adjusted total modelled NO2 
concentrations using the NOx:NO2 curve.  
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Executive summary 
 
This is the final report for the third review and assessment of air quality carried out by East 
Hampshire District Council.   The review and assessment of air quality carried out by local authorities 
is undertaken in two stages. The first stage is to carry out an Updating and Screening Assessment.  
Where a significant risk of exceeding the air quality objective is identified for a pollutant, we move to 
the second stage which is to carry out a Detailed Assessment.  Progress Reports are designed to 
ensure continuity in the Local Air Quality Management process. 
 
This report is the 2008 Progress Report for East Hampshire.  The assessment has been carried out 
in accordance with the Government’s published guidance. East Hampshire District Council 
acknowledges that the main guidance document for Local Air Quality Management which was used 
in the preparation of this report has changed since the report was written. All future reports will be 
written in accordance with Technical Guidance LAQM.TG (09). 
 
This report does not include data for Bordon and Horndean which is provided in the 2008 Detailed 
Assessment. 
 
All relevant air quality monitoring data, transport information and emissions from industrial 
processes in the District have been considered in the production of this report.  The Progress 
Report shows that the air quality objectives included in the Air Quality Regulations are likely to be 
achieved for all pollutants with the exception of nitrogen dioxide. 
 
For nitrogen dioxide, the results from diffusion tube monitoring show that the 2005 annual mean 
objective for nitrogen dioxide may be exceeded along the A3/Bramshott at the following 
monitoring location: 
 

·  Bramshott, Mercedes Garage  
 
This location is not considered representative of relevant public exposure. The nearest relevant 
exposure to this monitoring position are properties set back 9m and 48m from the A3. 
Concentrations measured at the façade of the residential properties (Bramshott, Chase Villas) 
which are the closest to the A3 in this area fall below the annual objective limit.  
 
In view of the construction of the A3 Hindhead tunnel and the absence of relevant public 
exposure at the Mercedes Garage, a Detailed Assessment for this location is currently not 
required.  
 
Concentrations of nitrogen dioxide will continue to be monitored at Bramshott Chase during the 
construction of the A3 Hindhead Tunnel and will be reported again in the 2010 Progress Report. 
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1.0 Introduction - Background to air quality review  and 
assessment 
 
The Environment Act 1995 requires local authorities to periodically review and assess local air 
quality against objectives set in the Air Quality Strategy which are enacted through the Air Quality 
Regulations in 1997, 2000 and 2002.  In areas where an air quality objective is predicted not to be 
met by the required date, local authorities are required to establish Air Quality Management Areas 
(AQMA) and implement Air Quality Action Plans to improve air quality. 

The second round of air quality review and assessments is complete and local authorities are now 
undertaking the third round.  This involves reassessing the sources of emissions to air to identify 
whether the situation has changed since the previous round, and if so, what impact this may have on 
predicted exceedences of the air quality objectives.  Such changes might include significant traffic 
growth on a major road, construction of new industrial plant with emissions to air, significant changes 
in the emissions from existing plant or the availability of new air quality monitoring data. 

The third round of review and assessment comprises of two steps. The first step is an Updating 
and Screening Assessment (USA) which updates the Stage 1 and 2 review and assessment, 
previously undertaken for all pollutants identified in the Air Quality Regulations. Where a 
significant risk of exceedence is identified for a pollutant, it is necessary for the local authority to 
proceed to a Detailed Assessment (DA), equivalent to the previous Stage 3 assessments. Where 
a local authority does not need to undertake a Detailed Assessment, a Progress Report is 
required instead. 
 
A timetable for future rounds of review and assessment has been set, whereby USAs are 
required every three years; the next being due in 2009. In the intervening years such as 2008, 
local authorities are required to produce a Progress Report which covers the calendar year 2007. 
The third round commenced with the 2006 Updating and Screening Assessment, followed by a 
Detailed Assessment in 2008 contained in the main section of this report and this Progress 
Report provided as Appendix I which covers the calendar year 2007. The Detailed Assessment 
due in 2007 was delayed due to a significant turnover of staff in 2007 and loss of expertise in air 
quality. 
 
1.1 Role of progress reports 
 
The Progress Report is intended to ensure continuity in the Local Air Quality Management (LAQM) 
process. Its objective is to provide an annual review and update on air quality issues, including 
developments that might be significant to air quality and the results of monitoring. Any significant 
changes can then be acted upon immediately by proceeding to a Detailed Assessment, rather than 
waiting for the next full round of review and assessment.  

The benefits to local authorities of producing a Progress Report are set out in Box 1.1 of the 
Progress Report Guidance LAQM.PRG(03)1  which includes: 

�  To provide a readily accessible source of up to date information on air quality, which may be 
useful to the local authority when dealing with enquiries from members of the public, 
developers carrying out environmental assessments, and to assist in other areas such as 
transport and land use planning. 

�  To retain the profile of LAQM within the local authority including the retention of officers with 
a knowledge of air quality issues. 

�  Helping to get maximum value from the air quality monitoring carried out by the local 
authority. 
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This document forms the Progress Report 2008 for East Hampshire District Council.  In writing 
this report the Council has had regard to the Government’s published guidance contained in 
Progress Report Guidance LAQM.PRG(03)1. 

 

1.2 Air quality objectives 
 
The Air Quality Strategy was updated in July 20072 and current air quality standards and objectives 
set by the Air Quality Regulations are shown in Appendix A of the 2008 Detailed Assessment.  
 
1.3 Conclusion of previous reviews and assessments 
 
Information on the conclusions of previous reviews and assessments carried out by East 
Hampshire District Council is given in section 2.4 of the 2008 Detailed Assessment.   
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2.0  New monitoring data 
 
This section provides a summary of all air quality monitoring results available since the 2006 USA 
was completed with the exception of those discussed in the Detailed Assessment for Bordon and 
Horndean. 
 
2.1 Summary of automatic monitoring undertaken in B ordon and 
Petersfield 
 
2.1.1 Bordon automatic monitoring site 
 
Continuous monitoring of nitrogen dioxide and PM10 is carried out at the air quality monitoring 
station located on the A325, Bordon (close to the junction with Chalet Hill).  Wind speed and 
direction are also monitored at this location. The station is classified as a roadside monitoring site 
and is approximately 4 metres from the kerb of the A325. The station location is representative of 
the nearest relevant exposure which are the residential dwellings at Chalet Court. The station 
location is marked on the map in Figure 2.1. Monitoring commenced at the station in March 2005.  
The station is not part of a national monitoring network.  
 
Figure 2.1 Location of the Bordon Air Quality Monit oring Station 
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Three nitrogen dioxide diffusion tubes have been collocated with the Bordon air quality monitoring 
station since February 2005 to enable the bias adjustment factor for the diffusion tubes to be 
calculated.  
 
2.1.2 Petersfield automatic monitoring site 
 
Continuous monitoring of nitrogen dioxide was also carried out at the junction of B2070 Dragon 
Street and B2146 Sussex Road, 1.5 metres from the kerb, near Petersfield Town Centre. The 
station location is marked on the map in Figure 2.2.  
 
Monitoring commenced in March 2004. The station is classified as a roadside location and is 
approximately 1.5 metres from the kerb.  The station is representative of the nearest relevant 
exposure which are residential dwellings along Sussex Road. The station is not part of the 
national monitoring network.  
 
Figure 2.2 Location of Petersfield Air Quality Moni toring Station 
 

 
 
 
Nitrogen dioxide is monitored at both air quality monitoring stations using a Monitor Labs 
chemiluminescent NOx analysers.  The analysers are housed in a secure air-conditioned cabin.  
PM10 is monitored in Bordon using a R&P TEOM analyser.  
 
Both analysers are serviced every six months and QA/QC audits are also carried out by Casella 
ETi which involves checking the NOx analyser linearity, NOx converter efficiency and comparing 
the site cylinders with audit cylinders.  K0 confirmation check is carried out on the TEOM.  The 
stations are visited every two weeks by Council officers in accordance with the Council’s written 
procedure and the results recorded in the site log.  At the same time the NOx analyser is 
calibrated using calibration gases and the analyser filters changed. 
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The data from the stations is collected via a GSM modem.  Data management is carried out by 
Casella ETi who validate and ratify the raw data and provide the Council with written reports of 
the results on a quarterly basis. 
 
QA/QC data is provided in Appendix 2. 
 
2.1.3 New continuous monitoring 
 
There have been no new continuous monitoring sites set up since the 2006 USA . 
 
2.1.4 Discontinued continuous monitoring  
 
Data capture ended at the Petersfield air quality monitoring station on 31/12/07. Nitrogen dioxide 
concentrations measured at the Petersfield station were below the air quality objectives. 
 
2.2 Diffusion tube monitoring  
 
During 2007 nitrogen dioxide concentrations were measured at 20 locations in East Hampshire.  
Three of the diffusion tubes are co-located at the Bordon monitoring site.  The diffusion tubes 
were supplied and analysed by Gradko and were prepared using 50% v/v TEA in acetone 
methodology.  Gradko International Ltd is a UKAS accredited laboratory. Details of the locations 
are provided in Table 2.3.  
 
Following the 2006 USA tube monitoring locations were reviewed and alterations made to 
improve data collected and its relevance to public exposure. These alterations include: 
 
1) Three new diffusion tube sites have been set up at: 
 

·  Whitehill, Petersfield Road – adjacent to the A325, residential facades approximately 10 
metres from road 

·  Bordon, 10 Chalet Hill – on the uphill section of Chalet Hill 
·  Horndean, London Road – close to the façade of properties  

 
2) Horndean, Portsmouth Road, which was 3 metres from the road with no relevant exposure 
within a couple of hundred metres, has been moved to Horndean, Five Heads Road car park 
which is adjacent to more relevant exposure and closer to the A3.  
 
3) Grayshott, Crossways Road, has been moved from a worse case location at a junction on the 
A3 which has no properties within at least 10 metres of the edge of the road, to an access road 
closer to residential properties (Grayshott, Crossways Kings Wood). 
 
4) Bramshott Chase, Ferndene has been moved from a worse case roadside location for this 
area with properties approximately 40 metres from the road to the façade of a relevant receptor 
(Bramshott, Chase Villas) which is approximately 9 metres from the A3.   
 
5) Diffusion tube Bramshott, A3 north was discontinued at the end of October 2006 because there 
are no properties within at least 20 metres of the edge of the road and these are surrounded by 
trees, bushes and vegetation. 
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Table 2.3 Nitrogen dioxide tube locations 
 

Site Name/ID Type of site 
Distance from 

kerb (m) 
Grid reference 

Petersfield Town Hall Urban background   474989, 123241 
Petersfield, Station Road Roadside 2.0 474451, 123592 
Petersfield, The Causeway Roadside 1.0 474498, 122654 
Alton, Orchard House Urban background   472109, 139487 
Horndean, Roundabout Roadside 1.9 470676, 113174 
Bordon, Ashmead Roadside 8.0 479707, 135438 
Bordon, High Street Roadside 1.9 479654, 135312 
Bordon, Chalet Court Roadside 6.0 479695, 135356 
Bordon, Corals Roadside 2.9 479666, 135345 
Bordon, 10 Chalet Hill Roadside 2.4 479711, 135321 
Whitehill, Petersfield Road Roadside 2.0 479314, 134307 
Liphook, Roundabout Roadside 4.0 483924, 131582 

Bramshott, Mercedes 
Garage Roadside 2.0 

487038, 133794 
Bramshott, Chase Villas Roadside 10.0 487134, 133881 
Bramshott, A3 South Roadside 1.0 487183, 133944 

Grayshott, Crossways Road 
Kingswood Roadside 4.0 

487771, 134644 
Selborne, High Street Roadside 1.0 474133, 133630 
Horndean, London Road Roadside 1.9 470554, 113582 

Horndean, Five Heads Road 
(car park) Urban background   

470422, 113120 
Bordon, Air quality cabin  Roadside 4.3 479646, 135341 

 
Maps showing the location of the diffusion tubes for all locations except those discussed in the 
2008 Detailed Assessment can be found in Appendix 1. 
 

2.3 Monitoring results 
 
2.3.1 Automatic nitrogen dioxide results 
 
Nitrogen dioxide monitoring results from both stations are reported in section 4 of the Detailed 
Assessment.  
 
2.3.2 Nitrogen dioxide diffusion tube results 
 
Monitoring results for tubes located in Bordon and Horndean are reported in section 4 of the 2008 
Detailed Assessment. Monitoring results for all other tubes are provided in this section. 
 
Annual mean concentrations of nitrogen dioxide measured using diffusion tubes are shown in 
Table 2.4a. Where less than 9 months data was available for a monitoring location, the results 
have been annualised following the guidance contained in Box A1.3 of TG(03)5. Results in bold 
indicate an exceedence of the annual mean objective for nitrogen dioxide of 40µgm3. 
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A national bias adjustment factor has been applied to the results because it was not possible to 
calculate a local bias adjustment factor for the year 2007. This is due to the poor data capture of 
the Bordon air quality monitoring station.  
 
The national bias adjustment factor was calculated using the national diffusion tube spreadsheet 
tool (v0509). Different factors were originally used when this report was prepared in October 
2008, but the results have now been adjusted using the latest available at the time of writing this 
report. 
 
The spreadsheet tool is published by Air Quality Consultants Ltd and it is available on the UWE 
web site3. The bias adjustment factor obtained from the national database for 2007 was 0.98 
(based on 15 studies) and this has been applied to the raw diffusion tube data. Table 2.4 shows 
the bias adjusted annual mean nitrogen dioxide concentrations at monitoring location across East 
Hampshire for 2007. 
 
Most of the nitrogen dioxide concentrations are measured at roadside locations.  Concentrations 
of nitrogen dioxide at the location of nearest relevant exposure may be lower as they are further 
away from the road.   
 
Table 2.4 Results of Nitrogen Dioxide Diffusion Tub es 2007 

No Site 
Annual 

raw mean 
data 2007 

Annual 
adjusted 

mean 2007 

1 
Petersfield Town Hall 

19.1 18.7 

2 
Petersfield, Station Road 

34.0 33.3 

3 
Petersfield, The Causeway 

27.3 26.8 

4 
Alton, Orchard House 

20.9 17.2 a 

5 
Liphook, Roundabout 

35.7 35.0 

6 
Bramshott, Mercedes 

Garage 41.7 40.9 

7 
Bramshott, Chase Villas 

24.4 23.9 

8 
Bramshott, A3 South 

29.6 29.0 

9 
Grayshott, Crossways Road 

Kingswood 30.8 30.2 

10 
Selborne, High Street 

31.0 25.4 a 
a - Data has been annualised as less than 9 months data. See Appendix 2 for further details 
 
The above table shows that annual mean NO2 concentrations in 2007 were below the annual 
objective limit set for nitrogen dioxide (40 µg/m3) at all locations except Bramshott, Mercedes 
Garage. The diffusion tube located at the Mercedes Garage is located at a worse case, road side 
location which in 2007 was adjacent to the A3. There is no relevant public exposure at this 
location. The diffusion tube is located 2m from the A3 where as adjacent residential properties 
are located 9m and 48m from the road. This is shown in further detail in Figure 2.5.  
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Figure 2.5 Aerial photograph of Bramshott Chase (20 06) showing location of Mercedes 
Garage in relation to nearby residential premises 
 

 
 
Concentrations measured at the façade of the residential properties which are the closest to the 
A3 (Bramshott, Chase Villas) are below the annual objective limit.  
 
The photograph in Figure 2.5 was taken in 2006, however significant changes are currently being 
made to the layout of the A3 in this location due to the construction of the A3 Hindhead tunnel.   
 
The A3 Hindhead tunnel is a major project being carried out by the Highways Agency to deliver 
quicker and more reliable journeys on a safer road between London and Portsmouth. 
 
The majority of the tunnel construction work is located outside of East Hampshire within Waverley 
Borough Council’s area. An Environmental Assessment of this scheme carried out for the 
Highways Agency in 2004 predicted that the alterations to the A3 will result in improvements to air 
quality within East Hampshire District Council’s area4. The development was predicted to result in 
a lower exposure of traffic pollutants at residential properties at Bramshott Chase due to the 
realignment of the A3. Predictions demonstrated that annual mean nitrogen dioxide 
concentrations at locations with relevant public exposure will remain below the annual mean 
objective when the road works have been completed4.  
 
Photographs of the current layout (June 2009) of the A3 in Bramshott Chase are provided in 
Appendix 2. These show the alterations that are currently underway whilst the A3 Hindhead 
tunnel is constructed. The most significant change is that the southbound dual carriage way of the 
A3 which was located immediately adjacent to the Mercedes Garage is closed; both north and 
south bound traffic is currently using the northbound dual carriage way of the A3 and speed 
restrictions of 50 and 40 mph now apply in this area.  
 
A historic trend of the diffusion tube concentrations (2002 to 2007) is also provided in Appendix 4.  
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2.3.3 PM10 Monitoring results 
 
A summary of the PM10 concentrations monitored between January and December 2007 at the 
Bordon station are presented in Tables 2.5a and 2.5b.  
 
Data capture for PM10 during 2007 was only 59.2% because the station was switched off between 
off between 25/05/07 to 11/10/07 due to the failure of the air conditioning unit.  
 
As data capture for PM10 at the Bordon station during 2007 was less than 9 months the results in 
Table 2.5a have been annualised following the guidance contained in Box A1.3 of TG(03)5. A 
summary of this process is shown in Appendix 2. The two AURN urban background continuous 
monitors used to adjust the data are Reading New Town and Portsmouth. Both stations are within 
50 miles of the Bordon air quality station and have a data capture rate of over 90% for 2007. 
 
LAQM.PRG(03)1 recommends that for short term objectives, if data capture is less than 90% it is 
only appropriate to present the results as percentiles. The 90th percentile roughly equates to the 
24-hour PM10 objective. As data capture for PM10 at the Bordon station during 2007 was less than 
90% the data in Table 2.5b is presented as the 90th percentile.  
 
TG(03)5 also advises that for data collected using a TEOM, a default factor of 1.3 should be 
applied to the data to estimate the gravimetric concentration to compare against the air quality 
objectives. This factor has been applied to all PM10 data presented in this report.  
 
East Hampshire District Council recognises that this technique has now been replaced with the 
Volatile Correction Model (VCM) which is detailed in TG(09), however this model was not 
available at the time of writing this report. All PM10 data reported in future rounds of review and 
assessment will be corrected using this model.  
 
 
Table 2.5a Results of PM 10 Automatic Monitoring: Comparison with Annual Mean Objective 
 

Site ID 

Data 

Capture  

2008 

% 

Annual mean concentrations 
(mmmmg/m 3) 2008 

 

Bordon air quality station 

 

59 

 

23.1 

 
 
 
Table 2.5b Results of PM 10 Automatic Monitoring: Comparison with 24-hour Mean  
Objective 
 

Site ID 

Data 

Capture 

2008 

% 

Number of Exceedences of 24hr  

mean (50 mmmmg/m 3)  

2008 

 

Bordon air quality station 

 

 

59 

 

2 

(40mg/m3) 

(90th %ile of hourly mean in brackets) 
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The results show that the annual mean concentration of PM10 in 2008 was less than the annual 
mean objective of 40 µg/m3. The 90th percentile for 2008 is less than the hourly mean objective of 
50 mg/m3. 
 
A graph is provided in Appendix 5 showing monthly mean PM10 concentrations recorded at the 
Bordon site since March 2005. 
 
2.4 Other Pollutants 
 
No monitoring of carbon monoxide, benzene, 1,3-butadiene, lead or sulphur dioxide is currently 
undertaken by East Hampshire District Council. 
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3.0 New Developments – Industrial Processes 
3.1 Part A1 Industrial Processes 
No new A1 industrial processes have been authorised in East Hampshire District since the 2006 
USA.  

 
3.2 Part A2 Industrial Processes 

No new A2 industrial processes have been authorised in East Hampshire District since the 2006 
USA.   

 
3.3 Part B Industrial Processes 

Six new dry cleaning processes have been authorised in East Hampshire District since the 2006 
USA. It is unlikely that these will give rise to significant pollutant emissions.  
 
A full list of all the Part A1, A2 and B industrial processes is included in Appendix 6. 

 
3.4 Landfill, quarrying and mineral processes 

No new landfill sites have been established in East Hampshire District since the 2006 USA was 
produced and none of the landfill sites have closed since June 2006.  
 
There have been no new quarrying or mineral processes taking place in East Hampshire District 
since June 2006.  
 
3.5 Industrial process closures 

No major industrial processes have closed since the USA was completed in June 2006. 

4.0 New developments - transport 
4.1 New road developments 

Consultation with Hampshire Council has confirmed the following: 

 
�  No new roads have been constructed or proposed in East Hampshire since the previous 

Updating and Screening Assessment in June 2006. 
 

�  No roads have been identified for which updated traffic data has revealed that the annual 
average daily traffic flow (AADTF) is significantly higher (25% or more) than previously 
thought. 

 
�  No roads have been identified which have AADTF greater than 10,000 vehicles per day, 

but which were omitted from the previous Updating and Screening Assessment. 
 
4.2 Significant changes to existing roads 

4.2.1 Road layout changes and roadworks 
 
Since the 2006 USA construction work has commenced on the Hindhead Tunnel project which 
intends to upgrade the last single carriageway section of the A3 London to Portsmouth road to 
dual carriageway. The majority of the tunnel construction work is located outside of East 
Hampshire within Waverley Borough Council’s area. 
 
An Environmental Assessment of this scheme was carried out for the Highways Agency in 20044. 
The assessment predicted that the alterations to the A3 will result in improvements to air quality 
within East Hampshire District Council’s area. The development was predicted to result in a lower 
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exposure of traffic pollutants at residential properties at Bramshott Chase as the realignment of 
the A3 means that residential properties will be located further away from the road. Predictions 
demonstrated that annual mean nitrogen dioxide concentrations will fall below the annual mean 
objective when the road works have been completed. 
 
The road works within East Hampshire are expected to be completed in December 2010 with the 
tunnel due to open early in 2011. 
 
There will have been localised short term changes in air quality in some areas while work on the 
new A3 Hindhead tunnel has been progressing. In East Hampshire temporary road works have 
reduced speed limits and diverted traffic away from existing sensitive receptors. Data from 
nitrogen dioxide diffusion tubes in this area show air quality is improving.  
 
Monitoring of nitrogen dioxide at relevant receptors in this area will continue to be carried out until 
the road works are completed to monitor the impact the changes will have.  
 

4.2.2 Significant changes to annual average daily t raffic flow (AADTF) 
 
No roads have been identified with annual average daily traffic flow (AADTF) greater than 10,000 
vehicles per day, which have experienced large increases (greater than 25% or more) in traffic 
flow since the previous Updating and Screening Assessment. 
 
4.3 Other public exposure to vehicle emissions 
 
Local Authorities are required to consider whether there are any of the following in their area, 
whether new since the last assessment, or newly identified: 
 

1.    Narrow congested streets meeting the following criteria: 
�  Residential properties within 5 metres of the kerb 
�  Average traffic speeds of 50kph or less 
�  The carriageway is less than 10 metres wide, and 
�  AADTF is greater than 10,000 vehicles per day 

  
2. Busy streets where people may spend 1 hour or more close to traffic (most likely 

streets with shops, bars, cafes etc), meeting the following criteria: 
�  Public exposure for 1 hour or more within 5 metres of the kerb 
�  AADTF is greater than10,000 vehicles per day 

 
There are no new or newly identified streets meeting these criteria since the previous 
Assessment. 
 
4.4 Other transport sources 

As well road vehicles, public exposure to emissions from planes, buses, trains and ships must 
also be considered. 

4.4.1 Trains 
 
There have been no significant changes to the activity of trains in East Hampshire since the 2006 
USA.  There are no areas where railway engines are run for more than 15 minutes continuously 
and where members of the public might be exposed. 

4.4.2 Airports 
 
There are no airports in, or adjacent to East Hampshire predicted to have a total equivalent 
passenger throughput of more than 5 million passengers per year and/or 500,000 tonnes of 
freight. 



    

Page 16 

4.4.3 Bus stations 
 
There are no bus stations within East Hampshire. 

4.4.4 Shipping 
 
East Hampshire is inland and therefore there are no emissions from coastal shipping in East 
Hampshire. 
 

5.0 New Developments – Residential, Commercial, Pub lic 
 
There have been no new housing, commercial or public developments in East Hampshire since 
the 2006 USA which are likely to have an impact on air quality, for example as a result of 
significantly changed traffic flows. 
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6.0 Conclusions and recommendations 
 
6.1 Conclusions from new monitoring data 
 
An exceedence of the annual mean NO2 objective has been identified at one location - Bramshott, 
Mercedes Garage.  
 
In view of the construction of the A3 Hindhead tunnel and the absence of relevant public 
exposure at this location a Detailed Assessment for this location is currently not required.  
 
Concentrations measured at the façade of the residential properties (Bramshott, Chase Villas) 
which are the closest to the A3 in this area fall below the annual objective limit.  
 
The results for the remainder of monitoring positions fall below the air quality objectives, therefore 
a Detailed Assessment for these locations is not currently required. 
 
6.2 Conclusions from assessment of sources 
 
The 2008 Progress Report shows that local developments are unlikely to impact local air quality. 
The assessment of new or significantly changed sources has not identified any potential 
exceedences within East Hampshire. 
 
There are no processes with substantially changed emissions since the last review and 
assessment. There have been no new landfill or quarrying processes in the District since the 
2006 USA.   
 
No relevant new residential, public or commercial developments requiring assessment have been 
identified in East Hampshire, since the 2006 USA.There have been no new roads or changes to 
existing roads or traffic flows which are likely to have a significant impact on air quality. There 
have been no changes to other transport sources identified.  
 
6.3 Proposed actions 
 
Further information on air quality at Bordon A325/Chalet Hill will be submitted at the end of 
August 2009.  
 
The 2008 Progress Report has not identified the need to proceed to a Detailed Assessment for 
any other pollutant. 
 
Concentrations of NO2 will continue to be monitored at Bramshott Chase during the construction 
of the A3 Hindhead Tunnel and will be reported again in the 2010 Progress Report. 
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Appendix 1 Maps showing locations of diffusion tube s 
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A3/Bramshott 
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Liphook Roundabout 
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Petersfield 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



    

Page 24 

 
Appendix 2 QA/QC Data 
 
Diffusion Tube Bias Adjustment Factors 
 
The diffusion tubes used by East Hampshire District Council are supplied and analysed by 
Gradko International Ltd and prepared by using 50% v/v TEA in acetone methodology.  Gradko 
International Ltd is a UKAS accredited laboratory.  
 
The bias adjustment factor for 2007 available from the R&A Helpdesk Database (version 05/09)3 
at the time of writing this report was 0.98. This was based on 15 studies.  
 
Factor from Local Co-location Study  
 
East Hampshire District Council usually also carries out its own investigation of diffusion tube 
accuracy by carrying out a co-location study of nitrogen dioxide at the Bordon air quality station. 
Data capture during 2007 was only 59% because the station was switched off between off 
between 25/05/07 to 11/10/07 due to the failure of the air conditioning unit.  
 
A local bias adjustment factor was not calculated for 2007 due to the poor data capture for this 
year. 
 
Discussion of Choice of Factor to Use 
 
For 2007 only a national bias adjustment factor is available so this has been applied to the 
diffusion tube data.  
 
PM Monitoring Adjustment 
 
TEOM data provided in this report has been corrected by applying a 1.3 factor as recommended 
in TG(03)5.   
 
East Hampshire District Council recognises that this technique has now been replaced with the 
Volatile Correction Model (VCM) which is detailed in TG(09)6, however this model was not 
available at the time of writing this report. All PM10 data reported in future rounds of review and 
assessment will be corrected using this model.  
 
Short-term to Long-term Data adjustment 
 
Where less than 9 months data was available for a monitoring location, the results have been 
annualised following the guidance contained in Box A1.3 of TG(03)5. 
 
Seasonal adjustment of continuous monitor at Bordon : PM10 
 
The long term sites chosen for the calculation were Reading New Town and Portsmouth. An 
original choice of Brighton Preston Park was found not to monitor PM10.  
 
 
Long term site Annual Mean 

2007 
Period Mean 

2007 
Ratio Am/Pm 

Reading New 
Town 

 
24.0 27.7 0.866 

 
Portsmouth 

 
23.3 25.2 0.925 

  Average (Ra) 0.896 
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1) Annual mean for PM10 at Bordon air quality station = 19.8 µg/m 3 
 
2) 1.3 factor applied: 
 
19.8 x 1.3 =  25.74 µg/m3 

 

3) Annual mean concentration of PM10  at Bordon 25.74 x 0.896 = 23.1 µg/m 3    
 
Seasonal adjustment of diffusion tube results: Selb orne tube 
 
Long term site Annual Mean Period Mean Ratio 
Portsmouth 22.8 26.8 0.851 
Reading New 
Town 

22.9 
27.8 0.824 

  Average (Ra) 0.837 
 
Seasonal adjustment of diffusion tube results: Alto n tube 
 
Long term site Annual Mean Period Mean Ratio 
Portsmouth 22.8 27.4 0.832 
Reading New 
Town 

22.9 
27.3 0.839 

  Average (Ra) 0.835 
 
QA/QC of automatic monitoring 
 
The Bordon air quality station is serviced every 6 months by Casella ETi. QA/QC audits are also 
carried by AEA through its calibration club. These audits involve checking the analyser linearity, 
NOx converter efficiency and comparing the site cylinders with audit cylinders. AEA follow 
procedures adopted within the quality programme of the UK national Automatic Urban and Rural 
Monitoring Network (AURN). 
 
The analysers are also checked and calibrated using gases by the Council every 2 weeks in 
accordance with the Council’s written procedure and the results are recorded in the site log. 
 
QA/QC of diffusion tube monitoring 
 
The most recent summary of laboratories’ performance in the Workplace Analysis Scheme for 
Proficiency (WASP) prepared by AEA on behalf of Defra and the Devolved Administrations 
published in February 2009 shows that Gradko have demonstrated good performance in the 
analysis of NO2 diffusion tubes.  



    

Page 26 

Appendix 3 Photographs of A3/Bramshott Chase  
 
 
 
 
Figure 1 
Photo of old southbound dual carriage way of old A3  June 2009 – facing south 
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Figure 2 
Photo of old southbound dual carriage way of old A3  June 2009 –facing north 
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Figure 3 
Photo of Bramshott, Chase Villas 
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Appendix 4  
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Appendix 5 
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Appendix 6 
 
Environment Agency regulated Part A1 processes in East Hampshire with emissions to 
air 

 

Operator Name & Address Process  
Authorisation 

Number 

Star Energy UK Onshore Ltd, Holybourne 
Terminal, Cuckoos Corner, Holybourne, 
Alton, Hants, GU34 4JA 

Gasification/Liquifac/ 
Refining 

 
AF5328 

Star Energy UK Onshore Ltd, Horndean 
Oilfield, Horndean, Hampshire.   

Gasification/Liquifac/ 
Refining AF5344 

 
Coors Brewery, Lower Turk Street, Manor 
Park, Alton, GU34 2PS 
 

 
Animal vegetable and 
food/Treating etc 
vegetable materials for 
food >300T/D 
 

BV0210IM 
 

Broxhead Farm, Lindford, Bordon, GU35 
0NY 

Rearing of poultry RP3837MR 

Steep Marsh Farm, Steep Marsh, Petersfield, 
GU32 2BN 

Rearing of poultry GP3133UA 

 
 
 
Part A2 Processes in East Hampshire 

 

Operator Name & Address Process  
Authorisation 

Number 

Selborne Brick and Tile Co Ltd, Honey Lane, 
Selborne, Alton Hants GU34 3BT 

Manufacture of bricks and 
tiles  
IPPC SG7 

017 
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Part B Processes in East Hampshire 

Operator Name & Address 
Process & Guidance 

Note 
Authorisation 

Number 

Hanson Premix, Sleaford Sand Pit, Sleaford, 
Bordon, Hants GU35 0HN 

Blending, packing, loading and use of bulk cement 003 

Liphook Coachworks, Unit 3 Bleach’s 
Industrial Estate, Station Road, Liphook, 
Hants, GU30 7EE 

Re-spraying of road 
vehicles PG6/34(04) 

009 

Tectonics Ltd, 17/18 Caker Stream Road, 
Alton, Hants GU34 2QA 

 
Manufacture of timber & 
wood based products 
PG6/2(95) 
Combustion of fuel 
manufactured from or 
comprised of solid waste in 
appliances between 0.4 and 
3MW rated thermal input 
PG1/12(04) 
 

015 

Kemlite Ltd, 25 Caker Stream Road, Alton 
Hants GU34 2QF 

Manufacture of fibre 
reinforced plastics 
PG4/2(05) 

019 

Morrisons Petrol Station, Wm Morrison 
Supermarkets Plc, Lakesmere Road, 
Horndean, Hants PO8 9FB 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

012 

Jet, Hen & Chicken Service Station 
Froyle, Hants GU34 4JH 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

023 

BP Oil UK Ltd, Alton Service Station 
5-15 Butts Road, Alton, Hants GU34 1LH 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

024 

Sainsbury’s Petrol Station, Draymans Way, 
Alton, Hants GU34 1HR 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

025 

Ramshill Service Station, London Road, 
Petersfield, Hants GU31 4AT 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

026 

Sainsbury’s Petrol Station, Midhurst Road, 
Liphook, Hants GU30 7TW 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

027 

 
Sleaford Service Station, Farnham Road, 
Kingsley, Hants GU35 9NJ 
 
 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

028 
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Operator Name & Address 
Process & Guidance 

Note 
Authorisation 

Number 

Total UK Ltd, 57 Winchester Road, Four 
Marks, Hants, GU34 5HR  

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

029 

Shell UK Ltd, Whichers Gate, Rowlands 
Castle, Hants PO9 6BB 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

030 

Shell UK Ltd, Dean Self Serve, Winchester 
Road, Ropley, Hants SO24 0DP 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

031 

Shell UK Ltd, Liphook Services South, A3 By-
Pass, Liphook, Hants GU30 7TT 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

032 

Shell UK Ltd, Liphook Services North, A3 By-
Pass, Liphook, Hants GU30 7TU 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

033 

Total UK Ltd, Coach House Service Station, 
40-44 Dragon Street, Petersfield, Hants 
GU31 4JJ 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

036 

H.E. Hall Rowlands Ltd, 8 The Green, 
Rowlands Castle, Hants PO9 6BN 

Operation of waste oil 
burner - less than 0.4MW 
PG1/1(04) 

037 

Williams of Bordon Ltd, Gal Mali, Petersfield 
Road, Whitehill, Bordon, Hants GU35 9AW 

Mobile crusher & 
screening process 
PG3/16(904) 

038 

Bordon Service Station Ltd, High Street, 
Bordon, Hants GU35 0AN 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

039 

Woolmer Service Station Ltd, 1 Woolmer 
Way, Bordon, Hants GU35 9QF  

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

040 

Petersfield Connect BP Oil Ltd, Winchester 
Road, Petersfield, Hants  

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

043 

Bucks Horn Oak Service Station, Bucks Horn 
Oak, Hants, GU10 4LT 

Unloading of petrol into 
storage at a petrol station  
PG1/14(04) 

044 

Wm Morrison Supermarkets Plc, Lakesmere 
Road, Waterlooville, PO8 9FB 

Dry cleaning PG6/46 (04) 046 
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Operator Name & Address Process & Guidance 
Note 

Authorisation 
Number 

Solent Cleaners Ltd, 71a High Street , Alton 
GU34 1AB 

Dry cleaning PG6/46 (04) 047 

Liphook Valet Service, 5b Chapel Street, 
Petersfield, GU32 3DT Dry cleaning PG6/46 (04) 048 

Liphook Valet Service, 16 Forest Centre, 
Bordon, GU35 OTN Dry cleaning PG6/46 (04) 049 

Liphook Valet Service, 1 Crossways Road, 
Grayshott, Hindhead, GU26 6HJ Dry cleaning PG6/46 (04) 050 

Hampshire Dry Cleaners, 19 Lavant Street, 
Petersfield, GU32 3EL 

Dry cleaning PG6/46 (04) 051 

Alton Dry Cleaning Centre and Laundrette, 
92 High Street, Alton, GU34 1EN 
 

Dry cleaning PG6/46 (04) 052 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


