
 

 

 
 
 
 
 
 
 

 
 
 
 
 
Department of Environment and Neighbourhoods                                                                           
Director: Richard Wixey

Further Assessment of 
Air Quality 2006 



Further Assessment 

 
City of Bradford Metropolitan District Council 

Department of Environmental Services 
January 2007 

 

Contents 
 

Introduction.............................................................................................................................................. 1 

Summary of previous reviews and assessments of air quality ............................................................... 2 

Aims of Further Assessment ...................................................................................................................4 

Air Quality and Health ............................................................................................................................. 5 

Links to Climate Change......................................................................................................................... 6 

Air Quality Strategy ................................................................................................................................. 7 

Air Quality Objectives.............................................................................................................................. 9 

Public Exposure .................................................................................................................................... 10 

The Bradford Metropolitan District ........................................................................................................ 11 

Sources of Air Pollution......................................................................................................................... 13 

Air Pollution Monitoring ......................................................................................................................... 15 

Air Quality Management Areas (AQMAs) ............................................................................................. 20 

Source Apportionment .......................................................................................................................... 22 

Appendix 1: Maps of Monitoring Stations ....................................................................................... 25 

Appendix 2:  Maps of the AQMAs showing further assessment monitoring................................... 27 

Appendix 3: Maps of the AQMAs showing detailed assessment modelling ................................... 29 

Appendix 4: Reports by Casella ETi on detailed assessment monitoring ...................................... 32 

References............................................................................................................................................ 84 



Further Assessment 

 

 
City of Bradford Metropolitan District Council 

Department of Environmental Protection and Waste Management 
January 2007 

 
- 1 - 

Introduction 

The Environment Act 1995 laid the foundations for a nationwide system of Local Air Quality 

Management (LAQM) in which local authorities are required to review and assess the air 

quality in their areas, and to take action where the air quality objectives are at risk of being 

breached. This system is an integral part of delivering the air quality objectives set out in the 

Air Quality Strategy for England, Scotland, Wales and Northern Ireland. 

This report has been prepared by The City of Bradford Metropolitan District Council’s 

(CBMDC) Department of Environment and Neighbourhoods as part of the process of 

reviewing and assessing the local air quality within the District. This report forms a Further 

Assessment which is the fourth stage in the second round of air quality reviews and 

assessments by local authorities. The third stage identified the need to declare four Air 

Quality Management Areas (AQMAs). Section 84(1) of the Environment Act 1995 states that 

an authority which has designated an AQMA shall: 

“for the purposes of supplementing such information as it has in relation to the 

designated area in question, cause an assessment to be made of: 

a) The quality for the time being, and the likely future quality within the relevant 

period, of air within the designated area to which the order relates; and 

b) The respects (if any) in which it appears that air quality […] objectives are not 

being achieved, or are not likely within the relevant period to be achieved, within 

that designated area.” 

Section 84(2) (a) states that a report of the results of this assessment should be completed:  

“before the expiration of the period of twelve months beginning with the coming into 

operation of the [AQMA order]”  

This Further Assessment of air quality fulfils The City of Bradford Metropolitan District 

Council’s statutory duty under The Environment Act 1995, and provides information useful the 

proposed Action Plans for the AQMAs. 
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Summary of previous reviews and assessments of air quality 

The first round of review and assessment of air quality in the Bradford District was carried out 

as a staged process in accordance with DETR technical guidance. The results of this process 

were submitted to DETR in December 2000 and were subsequently accepted.  

The conclusions of the first round of review and assessment were as follows: 

Stage 1: (1999) 
• That a progression to a second stage of review and assessment was required for lead, 

nitrogen dioxide, sulphur dioxide, PM10 and carbon monoxide. 

• That the risk of the air quality objectives being exceeded was negligible for benzene and 
1,3-butadiene and a second or third stage of review and assessment was not required. 

Stage 2 and 3: (2000) 
• That the risk of the air quality objectives being exceeded was unlikely for carbon 

monoxide and sulphur dioxide.  

• It was concluded that although it was unlikely that the objective for lead would be 
exceeded further work would be required to assess lead emissions from one particular 
industrial source, however the company in question ceased operation shortly after 
completion of the stage three review. 

• It was considered that although it was unlikely that the PM10 objective would be 
exceeded, further work would be required to develop an accurate and robust model to 
predict PM10 levels in the district.  

• It was concluded that it was unlikely that the nitrogen dioxide objective would be 
exceeded. However, a number of limitations to the assessment were discussed and 
there were proposals for further work which included more monitoring and improvements 
in model bias and uncertainty. 

The conclusions of the second round of review and assessment were as follows: 

Updating and Screening Assessment: (2003) 

 
• There is no need to progress to a detailed assessment for carbon monoxide, benzene, 

1,3-butadiene or lead. 

• It is considered necessary to proceed to a detailed assessment for nitrogen dioxide as 
there are 12 locations that require further assessment before a decision is to made as to 
whether it will be necessary to declare one or more air quality management areas. 

• Although it is considered there is no need to progress to a detailed assessment for 
sulphur dioxide, further work is required to assess the contribution from the steam trains 
that run between Haworth and Keighley. This work will be reported as an appendage to 
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the detailed assessment that will be produced by this authority for nitrogen dioxide next 
year. 

• Although it is considered there is no need to progress to a detailed assessment for PM10, 
further work is required to assess the contribution from Buck Park Quarry which is a 
possible fugitive source of PM10. Also, an investigation into the lower than expected 
readings for PM10 will be completed. This work will be reported as an appendage to the 
detailed assessment that will be produced by this authority for nitrogen dioxide next year. 

Detailed Assessment: (2005) 

 
Fine Particles PM10 

• The investigation into the lower than expected readings for PM10 has been completed. 
The investigation identified an error in the offset factors used for the TEOM data and the 
data has now all been corrected. Concentrations are now more in line with what would 
be expected at the sites where PM10 is currently being monitored. 

• It has been found that it is very unlikely that Buck Park Quarry (which is a fugitive PM10 
source) is the cause of an exceedance of the objective for PM10.  

Sulphur Dioxide 

• At the present time using all the information available it is unlikely that there are any 
exceedances of the sulphur dioxide objective within the District. The steam trains at 
Keighley have been investigated thoroughly using continuous monitoring and it has been 
found that no exceedance is currently being caused as a result of their operations. 
However, it will be necessary to inform the operators that any changes in fuel type, 
journey duration or frequency may require the issue to be reinvestigated. 

Nitrogen Dioxide 

• The investigation into nitrogen dioxide at 12 sites has discounted the need for an air 
quality management area declaration at 8 of the sites, as it has been found that it is 
unlikely that the objective will be exceeded.  

• It is the intention of this local authority to declare air quality management areas to include 
the following four areas of exceedance of the annual objective for nitrogen dioxide: 

� Mayo Avenue/ Manchester Road junction, Bradford  

� Thornton Road, Bradford   

� Shipley Airedale Road/ Church Bank junction, Bradford 

� Manningham Lane/ Queens Road junction, Bradford 
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Aims of Further Assessment 

The Aims of this Further Assessment are: 

 
• To confirm the original assessment of air quality against the prescribed objectives, and 

thus ensure designation of the AQMAs was the right course to follow. 

• To calculate more accurately how much of an improvement in air quality would be 
needed to deliver the air quality objectives within the AQMAs. 

• To refine knowledge of the sources of pollution so as to be able to properly target air 
quality action plans. 

• To take account of national policy developments which have occurred after the 
declaration of the AQMA. 

• To take account of local policy developments which are likely to affect air quality by the 
relevant date, which were not included in the Stage 3 report. 

• To carry out further monitoring in problem areas to check earlier findings. 

• To corroborate other assumptions on which the designation of the AQMA has been 
based, and to check that the original designation is still valid, and does not need 
amending in any way. 

• To respond to any comments made statutory consultees in respect of the Stage 3 report.  
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Air Quality and Health 

The main reasons for tackling poor air quality are the link between air quality, quality of life 

and the need to minimise the risk of poor air quality to human health. We now have a better 

understanding of the short-term and the long-term health effects of air pollution largely due to 

the work undertaken by the Committee on the Medical Effects of Air Pollutants (COMEAP). 

Short-term increases in particles, sulphur dioxide and nitrogen dioxide are associated with 

increased deaths brought forward, and increases in respiratory and cardiovascular hospital 

admissions in the elderly and those who are already ill. These pollutants can also worsen 

symptoms in those with asthma. COMEAP has also recently reported that long-term exposure 

to particles is associated with reduced life expectancy mainly as a result of earlier deaths from 

heart disease. Carbon monoxide increases symptoms in those with heart disease, and lead 

affects brain development in children. Benzene and 1,3-butadiene both cause cancer. 
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Links to Climate Change 

The Government’s and the Devolved Administrations’ strategic approach to tackling climate 

change is set out in the UK Climate Change Programme, published in November 2000. It 

focuses on practical action to reduce emissions up to 2010 and recognises the contribution 

that local authorities can make by taking forward the local actions needed to cut emissions. 

Policies to improve air quality cannot be considered in isolation from those designed to reduce 

greenhouse gas emissions, as some policies to improve local air quality can often have the 

added benefit of producing additional carbon savings, and vice versa. For example, policies 

designed to reduce the impact that transport has on air quality by tackling congestion and 

encouraging a shift towards public transport, walking and cycling, should also reduce carbon 

dioxide emissions. Measures to improve energy efficiency and cut energy demand should 

also reduce the air pollutants that are produced during electricity generation. 
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Air Quality Strategy 

Government guidance strongly recommends that all authorities, particularly those that have 

not yet had to designate AQMAs but who have areas close to the exceedance levels, should 

consider drawing up a local air quality strategy. Bradford MDC has designated four AQMAs at 

sites investigated as part of a detailed assessment, however it has been decided that an Air 

Quality Strategy would still be of benefit to the Authority in addition to Action Plans as a result 

of the declaration of AQMAs.  

Bradford MDC is still at the preliminary stages of drawing up an air quality strategy. An air 

quality strategy steering group has been set up which includes representatives within the 

Council from planning, highways, policy and environmental health. It is anticipated that this 

group will be widened to include external agencies such as the Primary Care Trust, other 

Council departments such as Leisure Services and other interested parties in the future.  

The first aim of the group has been to ensure that information on air quality is distributed 

throughout relevant departments so that the information is available to all those that might 

need to use it. It also allows information on relevant air quality matters such as new road 

developments, EMAS policy or climate change to be distributed within the group. The group 

are also involved in the designation of AQMAs and the formulation of Action Plans. 

Both the national Air Quality Strategy and planning guidance identify the planning system as 

one of the key methods for providing improvements in air quality. Policies have been 

developed between Environment and Neighbourhoods and Development Control to ensure 

that air quality considerations, which relate to the use and development of land, are capable 

of being a material consideration. They are as follows: 

Policy P1 
 

Development will not be permitted where it is likely to have an unacceptable effect 

on air quality. In determining whether or not an unacceptable effect will result, 

particular consideration will be given to the following issues: 

(1) the likely hood of emissions which are likely to have a significantly unacceptable 

effect on the amenity of the local area; 

(2) where there is the significant risk that public health may be adversely affected; 

(3) where there is a significant possibility that any proposed development will lead 

to a breach of national air quality objectives. 
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An air quality impact assessment may be required before determining applications 

with a potential to significantly contribute to air pollution. 

Policy P2 
 

Development will not be permitted near to potentially polluting sources, where the 

proposed development is likely to be subject to unacceptable risk. 

Pollution hazards and waste 273 

• 16.16 Unacceptable risk will include situations where the development will be 
subject to emissions in excess of health related Air Quality Standards set by 
regulatory bodies. 
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Air Quality Objectives 

 
The objectives included in the Air Quality Regulations 2000 and in the Air Quality 

(Amendment) Regulations 2002 (England and Wales) for the purpose of LAQM are as 

follows: 

Table 1 - Air Quality Standards 

 

Air Quality Objective 

 

Pollutant 

 Concentration Measured as 

Date to be 

Achieved 

 

 

Benzene1 16.25 µg/m3 

 

5 µg/m3 

running annual mean 

 

annual mean 

31.12.2003 

 

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 

Lead 0.5 µg/m3 

 

0.25 µg/m3 

Annual mean 

 

Annual mean 

31.12.2004 

 

31.12.2008 

 

Nitrogen dioxide1 200 µg/m3 not to be exceeded 
more than 18 times a year 

 

40 µg/m3 

 

1 hour mean 

 

 

annual mean 

31.12.2005 

 

 

31.12.2005 

Particles (PM10) 

(gravimetric)2 

50 µg/m3 not to be exceeded 
more than 35 times a year 

 

40 µg/m3 

24 hour mean 

 

 

annual mean 

31.12.2004 

 

 

31.12.2004 

 

Sulphur dioxide 350 µg/m3 not to be exceeded 
more than 24 times a year 

 

125 µg/m3 not to be exceeded 
more than 3 times a year 

 

266 µg/m3not to be exceeded 
more than 35 times a year 

1 hour mean 

 

 

24 hour mean 

 

 

15 minute mean 

 

31.12.2004 

 

 

31.12.2004 

 

 

31.12.2005 

1. The objectives for nitrogen dioxide are provisional 

2. Measured using the European gravimetric transfer standard or equivalent. 
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Public Exposure 

 
The regulations state that likely exceedances of the objectives should be assessed in relation 

to;  

 

 

 

Reviews and Assessments should thus be focused on those locations where members of the 

public are likely to be regularly present and are likely to be exposed over the averaging 

period of the objective: 

• For objectives with short averaging times (sulphur dioxide and the hourly objective for 
nitrogen dioxide) reviews and assessments should focus on any non-occupational, near 
ground level outdoor locations where people are likely to be exposed to the pollutant 
over the short averaging time. 

• For objectives with longer averaging times (benzene, 1,3-butadiene, carbon monoxide, 
PM10, lead and the annual objective for nitrogen dioxide) reviews and assessments 
should be focused on the following; near ground locations; background locations; 
roadside locations; and other areas of elevated pollutant concentrations where a person 
might reasonably be expected to be exposed (e.g. in the vicinity of housing, schools or 
hospitals, etc) over the relevant time of the objective.  

‘the quality of the air at locations which are situated outside of buildings or other 
natural or man-made structures, above or below ground, and where members of 
the public are regularly present’ 
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The Bradford Metropolitan District 

Map 1 
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The City of Bradford Metropolitan District Council’s area includes five main population areas: 

the City of Bradford with suburban communities, and the townships of Bingley, Keighley, Ilkley 

and Shipley.  The total population is currently 468,000 (2001 census figures) and is forecast 

to rise to 511,000 by the year 2011. The District is the most densely populated in West 

Yorkshire.  Approximately 30% of the District is urban.  The physiography and topography is 

varied with moorland and valleys surrounding and penetrating into urban areas. Most 

population centres are located in the bottom of river valleys or basins. 

The District has been declared a Health Action Zone, due to the high incidence of certain 

causes of mortality and poor health.  Deaths from heart disease are more than double the 

national mean. In some areas the incidence of asthma is significantly raised. 

In the early 1950s in the wake of the London smogs, the city was among the first to use local 

legislation to declare a smoke control area in advance of the Clean Air Act.  Since that time 

some 70% of the district has been subject to smoke control orders using the legislative 
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powers in the Clean Air Acts of 1957 and 1964.  Monitoring records for dark smoke and 

sulphur dioxide go back to the late 1950s, when a network of volumetric samplers was 

established to demonstrate the need for the smoke control programme and subsequently its 

success. 

The smoke control programme was suspended in the 1980s as the areas of the district not 

covered by smoke control orders, being mainly rural in character, were not subject to poor air 

quality. 

The success of the clean air legislation of the 1950s and 1960s has removed the gross 

pollution of winter smogs, blackened buildings, reduced the incidence of black smoke from 

industrial chimneys, and ended the palls of hazy smoke which used to cover residential areas 

due to the burning of coal on open fires. 

In the 1990s the focus turned to the invisible pollutants emitted by increasing numbers of 

vehicles on the road, and from industrial development. The Environmental Protection Act 

1990 gave Local Authorities and the Environment Agency powers to control the emissions of 

air pollution from industry by a system of authorisation to operate.  This has now been 

replaced by the system of Integrated Pollution Prevention and Control (IPPC), and Local 

Authority Pollution Prevention and Control (LAPPC) introduced by the Pollution Prevention 

and Control (England and Wales) Regulations 2000, as amended. 
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Sources of Air Pollution 

Point sources 
 
These include a diverse group of industrial activities which vary considerably in size and in 

their release potential.  Releases by these sources are usually controlled and occur in the 

main from fixed stacks or chimneys. 

Installations with the greatest release potential (known as A1 installations) are subject to 

Integrated Pollution Prevention and Control (IPPC).  IPPC is administered by the Environment 

Agency under Part 1 of the Environmental Protection Act 1990, and covers emissions to air, 

water and land.  IPPC installations located in the Bradford Metropolitan District include 

factories for lead soldering, melting of aluminium, wool scouring and sewage sludge 

incineration, there are also processes associated with the manufacture of organic chemicals. 

Small and medium sized industrial installations are subject to Local Authority Pollution 

Prevention and Control (LAPPC).  LAPPC installations, (known as Part B installations) are 

regulated by the City of Bradford Metropolitan District Council (CBMDC), under Part 1 of the 

1990 Act for emissions to air.  Process sectors include power generation, the metal industry 

and quarries. Local Authority Integrated Pollution Prevention and Control (LA-IPPC), 

regulates the more complex A2 installations.  

Point sources also include coal, oil and gas fired boilers.  Larger boilers tend to be associated 

with authorised IPPC installations.  In addition to these there will be a host of smaller boilers 

associated with schools, colleges, hospitals and commercial buildings. 

Area sources 
 
There are a large number of diffuse, low level sources of pollutants which individually are 

unlikely to be significant, however when grouped together may contribute significant quantities 

of emissions to an area.  These sources include domestic and commercial combustion of oil 

and coal.  In Bradford and most of the surrounding conurbations, the use of coal is restricted 

by smoke control orders. 

Uncontrolled and fugitive sources 
 
These include fugitive emissions from industrial processes such as metal foundries.  

Emissions from the process are uncontrolled and can be released to air via windows, 

ventilation fans and roof louvres. 
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Also included will be emissions from outdoor activities such as construction sites, agriculture, 

quarrying and waste disposal. 

Mobile sources 
 
Combustion of fuel by vehicles on the district’s road network will release significant quantities 

of pollutants.  The road network will consist of the main trunk roads and motorways as well as 

an extensive network of minor roads mostly in residential areas. 

Emissions from the network are very variable depending on the number and type of vehicles 

using the network, and vehicle speeds. This department has benefited from research carried 

out by our Traffic Studies Unit which has provided data which characterises the volume of 

traffic, the speed that it is travelling at and information on the proportions of different types of 

traffic (e.g. percentage HGVs) on most of the districts busier roads.   

Transboundary pollutants 
 
Air quality in the District will be affected by sources located in other administrative areas.  

Large sources such as regional power stations can have a significant impact many kilometres 

away from the point of release.  Transboundary transport of air pollution for example is a 

significant source of fine particles (PM10). The Airborne Particles Expert Group (APEG) 

reported that emissions in mainland Europe contribute up to about 20% to annual mean levels 

of primary particles in the UK. 

Ozone is not emitted directly from any manmade source in any significant quantities but 

arises from chemical reactions in the atmosphere, involving oxides of nitrogen (NOX) and 

volatile organic compounds (VOCs).  These chemical reactions do not take place 

instantaneously but over several hours or days.  Ozone measured at a particular location may 

therefore arise from VOC and NOX emissions many hundreds of kilometres away. 
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Air Pollution Monitoring 

Monitoring methods and locations 
 

Automatic real-time point monitoring 
There are currently three fixed automatic monitoring stations and one mobile station operated 

in the district.   All four sites use Ambirak monitoring systems manufactured by Signal 

Ambitech.  These monitoring stations produce high-resolution measurements for a range of 

pollutants (see Table 2).  Oxides of nitrogen, sulphur dioxide and carbon monoxide are 

measured using chemiluminescent monitors.  Particle (PM10) measurements are made using 

Tapered Element Oscillating Membrane (TEOM) samplers. 

Table 2 - Automatic real-time point monitoring stations sited in the Bradford District 

Site Pollutants Monitoring 

locations 

Bradford Centre SO2, NOX, CO, PM10 Urban centre 

Bingley NOX, PM10 Urban centre 

Keighley NOX, SO2, PM10 Urban centre 

Mobile (Shipley) NOX, SO2, PM10 Roadside 

 
The three fixed sites have been located at urban centre sites (i.e. urban locations 

representative of the typical population exposure in the town or city centre).  Maps showing 

the location of these stations can be found in Appendix 1: Maps of Monitoring Stations. 

The mobile station has been sited since February 1999 in Shipley at a roadside location (i.e. 

less than 5m of a busy road). 

The Government station (Bradford Centre) has been operational since November 1997. The 

two council owned stations at Bingley and Keighley became operational in September 1998. 

In addition we also have four StreetNox systems manufactured by Signal Ambitech. This 

piece of equipment is designed to take real-time measurements of oxides of nitrogen and is of 

small dimensions so that it can be used at kerbside locations and other sites with limited 

space. All four units are currently deployed in areas identified as Air Quality Management 

Areas, those being: 

� Mayo Avenue/ Manchester Road junction, Bradford  

� Thornton Road, Bradford   

� Manningham Lane/ Queens Road junction, Bradford 

� Shipley Airedale Road/ Church Bank junction, Bradford 
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Semi-automatic monitoring methods 
Sulphur dioxide and smoke levels were monitored at 4 long-term sites using the 8-port 

sampler for many years. The 8-port sampler was used to measure the daily average sulphur 

dioxide levels by pumping air through a chemical solution and subsequent titration. Measuring 

the reflectance of the exposed filter paper assesses the concentration of smoke. With the 

exception of smoke stains at the Bradford 6 site all sites have now been discontinued as it is 

considered that new techniques are more reliable and less labour intensive. 

Air lead levels were monitored continuously at five sites between 1993 and 1997 using a non-

automatic M-type sampler and a Millipore Aerosol Field Monitor filter of approximately 0.8 

micron pore size.  The M-type sampler is used to measure a 1-2 week average lead 

concentration. Monitoring at all of these sites has now been discontinued.   

Passive sampling methods 
Nitrogen dioxide levels have been measured using passive diffusion tubes at various sites in 

the district since 1992.  In addition to four sites which are part of the UK National Nitrogen 

Dioxide Network, the authority has undertaken other surveys to obtain a more detailed picture 

of the spatial variation in nitrogen dioxide levels, including background and roadside sites. 

The measurement methodologies used by the Council are comparable to methodologies used 

in the national survey. Chemical analysis of the tubes is carried out at the West Yorkshire 

Analytical Services Laboratory in Wakefield. 

Quality Assurance and Quality Control 

Automatic real-time point monitoring 
The three automatic continuous monitors owned and operated by the City of Bradford 

Metropolitan District Council are type approved as recommended in LAQM.TG1 (00) Review 

and Assessment: Monitoring air quality and LAQM.TG4 (00) Review and assessment: 

Pollutant specific guidance. 

The Council’s automatic network is operated by officers trained by the instrument supplier, 

and the National Environmental Technology Centre (NETCEN), in all aspects of the 

monitoring process including routine and emergency site operations, field calibration and data 

ratification.  The Bradford Centre Automatic Urban Network (AURN) site is owned and 

operated by DEFRA. A Central Management and Coordination Unit (CMCU), currently Bureau 

Veritas on behalf of NETCEN, carry out quality assurance and quality control checks.  The 

Local Site Operator (LSO) is currently the Council’s Environmental Health Division. 

The monitoring sites have a programme of routine operational checks and programmed 

fortnightly site visits which include: 
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• Daily checks on data transfer, telephone lines and analyser operation. 

• Daily and monthly checks of data quality. 

• Prompt fault reporting and carrying out of repairs under a service agreement with the 
equipment supplier. 

• Fortnightly manual calibration checks, site inspections of equipment status, site safety 
and security. 

• Programmed six-monthly servicing and calibration by equipment suppliers under service 
agreement. 

Maintenance systems 
The Council’s monitoring network of automatic continuous monitors is maintained in 

accordance with a schedule essentially similar to that employed for the AURN and affiliated 

sites.  All analysers are maintained and serviced according to manufacturers specifications 

and have a six-monthly service and recalibration by Signal Ambitech, the suppliers of the 

equipment.   The servicing, calibration, and repair documentation is kept in a central record. 

Routine maintenance is carried out at the two-weekly calibration site visit, and any faults are 

recorded with the calibration log for the visit.  These records are kept on site and centrally at 

the department’s Scientific and Technical Services Team office. 

Calibration Routines 
The authority’s automatic continuous monitors all have calibration routines similar to that 

applied to the Bradford Centre AURN site. A zero and span calibration check is performed 

every two weeks during the site inspection visit. The methodology used is essentially that 

found in the AURN Local Site Operators Manual issued by NETCEN, and the manufacturer’s 

instruction manual. 

The basic steps are: 

• Pre-calibration check of the general site condition and status of the analyser, before the 
zero and span checks are performed. 

• Zero check to verify the performance of the analyser in the absence of the gas being 
monitored. 

• Span check to verify the response of the analyser to gas of a known concentration. 

• Post calibration check of the general site condition and status of the analyser on 
completion of all calibration routines. 

A record of each analyser zero and span check is fully documented and a record kept on site 

and centrally. 
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Data scaling, validation and ratification 
Unscaled data is gathered every hour by an Ambidesk system located in the Scientific and 

Technical Services Team office. Scaling factors are applied automatically by the Ambidesk 

software using factors derived during the fortnightly calibration check and the daily automatic 

internal calibration checks at the Ambirak. 

A daily report is generated to allow unusual readings to be identified. Monthly reports are 

produced for further checks on data capture rates, and any other unusual variations in 

measured scaled data. The original raw unscaled data is retained on disk at the Ambirak in 

the event of anomalous scaled data events. 

Diffusion Tubes 
The diffusion tubes are supplied and analysed by West Yorkshire Analytical Services 

Laboratory (WYAS) in Wakefield. They participate in the Inter-laboratory comparison scheme 

used by AEA Technology. The results of this scheme are published annually. The WYAS 

laboratory currently meets the analytical criteria of the UK network. 

The NOx tubes results taken in recent years have correction factors applied to them before 

they are used as part of a study. The correction factors are calculated on annual basis using 

co-exposed NOx tubes which are located next to the sampling inlet of a continuous monitor. 

The average result of the tubes and the concentration read by the continuous monitor over 

the same time period are compared to find the relationship between the two readings.  

Reporting of monitoring data 
 
Information about air pollution measured at the Government owned site in central Bradford 

can be seen on Ceefax, page 413, and on the Internet at http://www.airquality.co.uk/archive.  

Data from the three automatic monitoring sites owned by the Council can be seen on the 

Council website at www.bradford.gov.uk and they are also displayed 24 hours a day on 

computer screens in the following places: 

• The Council Shop, Main Street, Bingley. 

• Keighley Information Shop, Town Hall, Keighley. 

• Hear to Help, City Hall, Bradford. 

At present the screens in Keighley and Bradford are temporarily disconnected due to 

renovations at the premises concerned. We are currently seeking new locations for these two 

screens in locations where they are most likely to be seen by maximum numbers of the 

public. 
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Air pollution measured at the Government owned station and all the others in the UK 

Automatic Urban Network are reported annually by the National Environmental Technology 

Centre. 

The National Environmental Technology Centre reports summary data for the UK smoke and 

sulphur dioxide monitoring site and nitrogen dioxide levels measured at the four UK National 

Survey sites annually. 
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Air Quality Management Areas (AQMAs) 

Introduction 
 
Four AQMAs have been declared as a result of the detailed assessment of areas identified as 

having a potential problem meeting the nitrogen dioxide UK Air Quality Objective. The AQMAs 

were declared at the following locations: 

� Mayo Avenue/ Manchester Road junction, Bradford  

� Thornton Road, Bradford   

� Manningham Lane/ Queens Road junction, Bradford 

� Shipley Airedale Road/ Church Bank junction, Bradford 

 

Maps of the four areas can be found in Appendix 2:  Maps of the AQMAs 

showing further assessment monitoring; these maps include monitoring locations and the 

latest monitoring results. The modelling results from the detailed assessment for the sites can 

be found in Appendix 3: Maps of the AQMAs showing detailed assessment modelling. 

Monitoring Data 

Preliminary Continuous Monitoring Results 
The four areas were monitored for at least six months at each site using hired nitrogen dioxide 

continuous monitoring equipment provided by the company Casella ETi. The results for the 

monitoring periods at each site are as follows; 

Table 3 - Nitrogen dioxide monitoring undertaken by Casella ETi 

Site Period Mean µg/m3 Monitoring Dates Data Capture % 

Mayo Avenue 54 Oct 04-June 05 86 

Thornton Road 44 Jan 05-July 05 88 

Manningham Lane 47 Aug 04-March 05 92 

Shipley Airedale Road 70 Sept 05-Feb 06 94 

 

A detailed report of each set of data produced by Casella ETi can be found in Appendix 4:

 Reports by Casella ETi on detailed assessment monitoring. The reports include data 

summaries, graphical representation of the data and a discussion of QA/QC procedures. 
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At this stage of the monitoring it can be seen that all four sites are exceeding the annual mean 

NO2 objective of 40µg/m3. This data was used as the basis to justify the declaration of the four 

AQMAs. In addition some passive monitoring using nitrogen dioxide tubes was also 

undertaken in an attempt to ascertain the extent of the area of exceedance. Modelling work 

done during detailed assessment was used to identify the most useful sites for the nitrogen 

dioxide tubes. The monitoring results for nitrogen dioxide tubes and their locations can be 

seen in Appendix 2:  Maps of the AQMAs showing further assessment monitoring. 

Continuous Monitoring Results as Part of Further Assessment 
Since the work completed by Casella ETi there has been further continuous monitoring 

carried out at three of the sites identified as being an AQMA. The monitoring has utilised 

StreetNox systems supplied by Signal Ambitech.  

Table 4 - Nitrogen dioxide monitoring undertaken by CBMDC 

Site Period Mean µg/m3 Dates Of Monitoring Data Capture % 

Mayo Avenue 69 05/01/06 – 26/07/06 93.0% 

Thornton Road 37 20/01/06 – 27/07/06 86.5% 

Manningham Lane 37 05/01/06 – 26/07/06 96.7% 

Shipley Airedale Road 71 14/08/06 – 11/09/06 95% 

 

The most recent continuous monitoring confirms that the four areas are still of concern and 

that it was the correct decision to designate them as AQMAs. The latest data for the sites at 

Thornton Road and Manningham Lane have shown concentrations slightly below the air 

quality standard of 40 µg/m3; however a longer period of monitoring will confirm this. If the 

sites continue to show lower readings then it may be necessary to revoke the AQMA orders 

for these two sites. 

The sites at Mayo Avenue and Shipley Airedale Road are confirmed as having readings 

significantly above the air quality standard of 40 µg/m3, however the site at Shipley Airedale 

Road does not have enough data to draw any meaningful conclusions at this stage (as it has 

less than one months data). 

Nitrogen Dioxide Tube Monitoring Results as Part of Further Assessment 
Appendix 2:  Maps of the AQMAs showing further assessment monitoring 

illustrates the method used to define the boundaries of the AQMAs that have been declared. 
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The nitrogen dioxide tube monitoring and modelling have both been used to define the 

boundaries of the areas of exceedance. 

Source Apportionment 

In all four AQMAs the exceedances are identified as being mainly attributable to traffic 

pollution. There are no other significant sources within the locality of the four sites and as 

such traffic is identified as being the main source and will be the focus of any work done to 

remediate the problems at the sites. The background concentrations of nitrogen dioxide at 

each of the sites have been considered and are estimated to be as follows (extracted from 

‘Estimated background annual mean NO2 maps, 1 x 1 km grid squares’, Air Quality Archive. 

Referred to in LAQM (TG03): 

Table 5 - Nitrogen dioxide concentration reduction required 

Site Grid 

Reference 

Estimated 

Background 

Annual 

Mean 2006 

NO2  µg/m
3 

Estimated 

Traffic 

Contribution 

NO2  µg/m
3* 

Measured 

Concentration 

NO2  µg/m
3 

within 

AQMA** 

Reduction NO2  

µg/m3 required to 

meet AQS*** 

Mayo Avenue 415795E, 

430668N 

27 27 54 14 

Thornton Road 415982E, 

433018N 

28 16 44 4 

Manningham 
Lane 

415543E, 

434530N 

26 21 47 7 

Shipley Airedale 
Road 

416960E, 

433415N 

28 42 70 30 

 

*Estimated traffic contribution calculated by subtracting estimated background from measured concentration. 

**Measured concentration used for calculations has been taken from data produced by Casella in detailed 
assessment. This data was used in AQMA declaration. Further assessment work shows that data may be subject to 
some variation. 

***Reduction required to meet air quality standard of 40µg/m3 calculated by subtracting 40 from measured 
concentration. 

 

These results show that the sites at Mayo Avenue and Shipley Airedale require the largest 

reductions in pollution concentrations to meet the air quality objective for NO2. The two sites 

at Thornton Road and Manningham are currently undergoing further continuous monitoring 

which may indicate that the AQMAs are no longer necessary and can be revoked.  

The multiple-emissions factors database provided on the Local Air Quality Management 

website has been used to identify the basic different traffic types (light goods vehicles LDV 



Further Assessment 

 

 
City of Bradford Metropolitan District Council 

Department of Environmental Protection and Waste Management 
January 2007 

 
- 23 - 

and heavy goods/buses HDV) and how much each vehicle type contributes to the problem at 

each site. This allows us to concentrate our efforts on the measures that will give the most 

significant improvements in terms of cost benefit analysis. The modelling uses DMRB (Design 

Manual for Roads and Bridges) emission factors and takes into account the road emission 

type (urban, rural or motorway; urban in this case) and the vehicle speed. 

The results of the source apportionment work done at each of the four sites using the 

database are as follows: 

Table 6 - Source apportionment by vehicle type 

Site % 

LDV 

% 

HDV 

NOx per 

Vehicle 

2006 

g/km/veh 

LDV NOx 

per 

Vehicle 

2006 

g/km/veh 

HDV NOx 

per 

Vehicle 

2006 

g/km/veh 

% LDV 

Contribution 

% HDV 

Contribution 

Mayo Avenue 94.3 

 

5.7 0.715 0.348 6.795 46 54 

Thornton 
Road 

92.8 

 

7.2 0.812 0.348 6.795 40 60 

Manningham 
Lane 

95.4 4.6 

 

0.735 0.370 8.292 48 52 

Shipley 
Airedale 
Road 

94.1 5.9 0.838 0.370 8.292 42 58 

 

The modelling uses a relatively crude model (in comparison to ADMS Urban used in previous 

modelling studies) however it is useful in that it gives an indicator of the different contributions 

from the traffic types. The results show that although HDV vehicles (heavy duty vehicles 

including buses) are a relatively small proportion of the traffic flow (less than 10% at all 4 

sites) they contribute more than 50% of the nitrous oxides at each site. This is useful 

information to help begin the process of action planning, however it would need to be refined 

and investigated in further detail before any recommendations for pollution reduction 

measures were made. It has been decided that this further detailed modelling and 

investigative work will take place as part of action planning rather than further assessment. 

Action Planning will be done in conjunction with the air quality steering group and will involve 

detailed liaison with other departments, interested parties and stakeholders. 

 
 

 


