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Executive Summary: Air Quality in Our Area 

Air Quality in Leicester City 

Air pollution is associated with a number of adverse health impacts. It is recognised as a 

contributing factor in the onset of heart disease and cancer. Additionally, air pollution 

particularly affects the most vulnerable in society: children, the elderly, and those with 

existing heart and lung conditions. There is also often a strong correlation with equalities 

issues because areas with poor air quality are also often less affluent areas1,2. 

The mortality burden of air pollution within the UK is equivalent to 29,000 to 343,000 

deaths at typical ages3, with a total estimated healthcare cost to the NHS and social care 

of £157 million in 20174. 

Leicester currently has one Air Quality Management Area (AQMA) covering a large 

section of the City Centre, along a number of radial roads, and sections of the ring road. It 

was declared on grounds of NO2 exceedance in 2000 and later amended in 2007. 

Leicester City Council operate five air quality monitoring stations located within the AQMA, 

monitoring NO2 and PM10. A total of 44 NO2 diffusion tube locations were monitored in 

2022, with an additional network of over 20 low cost ‘Zephyr’ sensors which monitor NO2, 

PM10, and PM2.5. 

A summary of the main results for 2022: 

• None of the air quality monitoring stations reported an exceedance of the NO2 

annual mean AQO, with a maximum concentration of 38.0 µg/m3 measured at 

Vaughan Way. 

• No exceedances were reported in the diffusion tube network where samplers are 

located at relevant exposure. The greatest concentration recorded was on Vaughan 

 

1 Public Health England. Air Quality: A Briefing for Directors of Public Health, 2017 

2 Defra. Air quality and social deprivation in the UK: an environmental inequalities analysis, 2006 

3 Defra. Air quality appraisal: damage cost guidance, January 2023 

4 Public Health England. Estimation of costs to the NHS and social care due to the health impacts of air 

pollution: summary report, May 2018 
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Way (LCC36) within the AQMA at 45.7 µg/m3, although after seeking LAQM 

Helpdesk and consultancy advice, the tube is considered unsuitable for assessment 

against the annual mean objective.  

• Vaughan Way and Melton Road monitoring stations recorded slight increases in 

NO2 concentration compared to 2021, thought to be due to a gradual return to traffic 

volumes post-pandemic, as confirmed by local traffic count data.  

• Other stations, such as Abbey Lane, St Matthews Way, and Glenhills Way have all 

seen decreases in NO2 concentration when compared to the previous monitoring 

year. 

• There were no reported exceedances of the NO2 1-hourly objective at any 

monitoring location within Leicester, and no annual mean concentrations greater 

than 60 µg/m3 that may indicate an exceedance of this objective. 

• Overall, NO2 concentrations remain lower than pre-pandemic figures in Leicester, 

although further intervention(s) and compliance in monitoring will be required before 

considering revocation of the AQMA, either partially or fully. 

• Vehicular traffic remains the dominant source of NO2 emissions in Leicester, with 

diesel vehicles thought to be the biggest contributor. 

• No exceedances of the PM10 annual mean AQO were recorded at any location in 

Leicester in 2022, with a maximum concentration of 20.5 µg/m3 measured at the 

Vaughan Way air quality monitoring station. 

• PM10 concentrations have increased slightly compared to 2021 values (1.1 µg/m3 

on average), but remain significantly lower than pre-pandemic figures and continue 

to decrease in Leicester. 

• There were no measured exceedances of the 24-hour objective for PM10 at any 

monitoring location in Leicester in 2022. 

• Estimated PM2.5 concentrations (derived from measured PM10 values) report no 

exceedances of the PM2.5 annual mean AQO in 2022. 

• Leicester City Council also continue to monitor PM2.5 through the use of low cost 

‘Zephyr’ sensors, with a maximum annual mean concentration of 9.6 µg/m3 

measured on Knighton Church Road. 

• The majority of PM2.5 pollution in Leicester is sourced from outside of the city, 

primarily as transboundary agricultural and industrial emissions. PM2.5 derived in 

Leicester itself is minimal and can be mostly attributed to domestic sources (e.g. 

woodburning stoves), with a smaller contribution from transport by vehicle 

resuspension, brake, and tyre wear. 
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Leicester City Council continue to implement the measures outlined in the ‘Healthier Air for 

Leicester’: Leicester’s Air Quality Action Plan 2015-2026, with priorities to reduce single 

car journeys and encourage the uptake of sustainable methods of transport. The authority 

will progress a new Leicester Transport Plan (LTP 4) in 2023, with air quality 

considerations embedded within. In light of the new National Air Quality Strategy published 

in April 2023, the authority intends conduct a hotspot and source apportionment exercise 

during the following monitoring year, realigning its air quality priorities post-pandemic.  

Actions to Improve Air Quality 

Whilst air quality has improved significantly in recent decades, there are some areas 

where local action is needed to protect people and the environment from the effects of air 

pollution.  

The Environmental Improvement Plan5 sets out actions that will drive continued 

improvements to air quality and to meet the new national interim and long-term PM2.5 

targets. The National Air Quality Strategy, due to be published in 2023, will provide more 

information on local authorities' responsibilities to work towards these new targets and 

reduce PM2.5 in their areas. The Road to Zero6 details the approach to reduce exhaust 

emissions from road transport through a number of mechanisms; this is extremely 

important given that the majority of Air Quality Management Areas (AQMAs) are 

designated due to elevated concentrations heavily influenced by transport emissions. 

Leicester City Council continue to implement the measures outlined in the ‘Healthier Air for 

Leicester’ Air Quality Action Plan 2015-2026, with a particular emphasis on reducing single 

car journeys and improving uptake of sustainable methods of transport. 

Some of the key measures implemented in 2022 to improve air quality are: 

• A range of schemes under Connecting Leicester Public Realm Improvements 

including pedestrianisation and cycle lanes, to encourage more sustainable 

methods of transport in Leicester. 

• Public transport improvements through the Enhanced Bus Partnership including:  

 

5 Defra. Environmental Improvement Plan 2023, January 2023 

6 DfT. The Road to Zero: Next steps towards cleaner road transport and delivering our Industrial Strategy, 

July 2018 
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o Roll out of a smart integrated ticketing system on buses and provision of real 

time information at bus stops in 2022. 

o Completion of the new St Margaret’s Bus Station, a net zero building with 

provision for electric buses and is a dedicated cycle hub.  

o Introduction of 13 electric buses to operator fleets in 2022, with more 

planned for 2023 and beyond. 

o Installation of 11 living roof and 203 solar bus shelters in 2022.  

o Development of new bus priority lanes. 

• Continued replacement of Council fleet vehicles (primarily diesel vans) with ULEVs, 

in which 2022/23 saw the total rise to 30 electric vehicles (EVs) purchased.  

• Facilitation of schemes to install a total of 22 slow, 100+ fast, and 1 rapid EV 

chargers for public use to date. Some of which are sited in Council owned car 

parks. 

• Retrofitting of 11 buses to further reduce emissions from public transport, with a 

total of 250+ retrofits completed to date.  

• Implementation of 20 mph zones along 86 streets covering 25km in 2022. The total 

now stands at 1,471 streets, stretching over 300km of highway since the scheme 

began. 

• Promotion of the e-bike cycle hire scheme which saw 350+ e-bikes in circulation, 

over 130,000 rides taken, and a peak of 500+ riders per day in 2022.  

• Engagement with schools in 2022 – Walk to School programmes delivered to 15 

schools, with a further 11 scheduled for 2023. Clean Air Day activities conducted at 

3 schools in 2022, involving road closures and ‘play streets’. 
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Image 1 – Proposed School Street, Knighton 

 

 

 

 

 

 

 

 

 

 

Image 2 – Living Roof Bus Shelter, Leicester City Centre 

 

 

 

 

 

 

 

 

 

 

 

 

Leicester City Council continues to work closely with internal colleagues in Public Health, 

Traffic Management, Walking and Cycling, and Planning to implement projects to improve 

air quality and ensure new development does not hinder this progress. The authority also 
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proactively works with external partners including Leicestershire County Council, National 

Highways, and neighbouring local authorities through the Air Quality Forum, sharing best 

practice and discussing local air quality issues.  

Conclusions and Priorities 

Overall, pollutant concentrations have remained consistent with values reported in 2021 

and no exceedances of the NO2 annual mean AQO are reported at the five automatic air 

quality monitoring stations operated by Leicester City Council. Some sites, such as 

Vaughan Way and Melton Road, have seen annual mean NO2 increases of up to 2 µg/m3. 

The most likely explanation for this is a return of traffic volumes since the pandemic, as 

confirmed by traffic counts conducted by the authority. On the contrary, Abbey Lane, St 

Matthews Way, and Glenhills Way have reported decreases in annual mean NO2 

concentration, which may be attributed to fleet upgrades, a shift in working patterns due to 

the pandemic, and also the wide range of schemes implemented to improve access to 

sustainable transport and reduce car usage. Leicester City Council continued its diffusion 

tube network at 44 locations in 2022, with one located on Vaughan Way reporting a value 

greater than 40 µg/m3. However, this sampler is located at roadside with no relevant 

receptor and is considered unsuitable for assessment against the national air quality 

objective. No exceedances of the NO2 1-hourly objective were reported at any monitoring 

location in Leicester in 2022. Overall, NO2 concentrations are still below pre-pandemic 

levels, but further work is required to ensure maintained compliance and that pollutant 

levels continue to fall. Further compliance will be required before revocation (partial or full) 

can be considered in Leicester, particularly as NO2 concentrations have increased in some 

areas since 2021 and a ‘full return’ to traffic levels and patterns post-pandemic have not 

yet been realised.  

With regards to PM10, no exceedances of either the annual mean or 24-hourly mean 

AQOs are reported at any monitoring location in Leicester in 2022. A maximum annual 

mean concentration of 20.5 µg/m3 was recorded at the Vaughan Way monitoring station, 

significantly below the AQO. Concentrations of PM10 have increased marginally across the 

monitoring stations (1.1 µg/m3 on average) when compared to 2021, but remain almost 

10% lower on average than pre-pandemic values.  

Leicester City Council deploy a number of low cost ‘Zephyr’ sensors across the city which 

monitor NO2, PM10, and PM2.5. Whilst these are not strictly recommended for the purposes 

of assessing national AQOs, they are useful for identification of trends. PM2.5 
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concentrations are reported at below the national AQO at all monitoring locations, with a 

maximum value of 9.6 µg/m3 seen on Knighton Church Road. This value is thought to 

relate to the use of woodburning stoves and open fires in this more affluent ward of the 

city.  

In terms of priorities, Leicester City Council continue to monitor air pollutants throughout 

the city and in the latter half of 2022 extended their monitoring capabilities until at least 

2028. The authority will be publishing a new Leicester Transport Plan (LTP), which will 

have air quality considerations embedded within, with progress expected to be made in 

2023. The authority does not consider it the correct time to restrict or revoke the AQMA, as 

concentrations in some areas have increased and further compliance will be required 

before this can be considered. The revised National Air Quality Strategy 2023 has a 

greater emphasis on actions to reduce PM2.5 emissions and therefore the Council may 

require a realignment of its air quality priorities in this regard. 

Local Engagement and How to get Involved 

Our Councillors and Officers sit on many business-related boards and forums to discuss 

transport matters and give latest briefings. These include: 

• The Leicester Business Improvement District 

• Leicester & Leicestershire Local Enterprise Partnership 

• GoTravel Solutions Business Forum on Transport 

• City Centre Business Group 

• Chamber of Commerce 

In terms of public engagement, air quality has a high profile in Leicester with ward 

meetings often having a slot on the agenda. Updates are provided regularly on the latest 

monitoring results, any pollution episodes, and local traffic schemes that may impact air 

quality.  

Residents and local businesses are consulted on all transport and air quality schemes as 

standard, giving citizens a chance to have their say. The authority provides statutory 

planning consultation responses with regards to air quality, ensuring that development is 

assessed for its impact on local air quality and that proportionate mitigation is applied 

where necessary.  
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We work with many action groups such as Friends of the Earth, UK100, Healthier Air for 

Leicester Campaign, and Extinction Rebellion to promote public understanding of air 

quality.  

The Council hosts a number of transport citizen groups such as Public Transport User 

Group and Bicycle User Group to help inform our future air quality and transport 

strategies. As a result of these, two action plans are expected to be developed in late 2023 

or early 2024 regarding Walking and Cycling.   

The following websites and documents provide information on the various schemes the 

authority has deployed to promote sustainable transport and improve air quality. If you 

would like to read more and get involved, please follow the below links.  

Leicester City Council Air Quality Webpage and Air Quality Action Plan: 

https://www.leicester.gov.uk/your-council/policies-plans-and-strategies/environment-and-

waste/air-quality 

Leicester City Council Public Health: 

http://www.leicester.gov.uk/health-and-social-care/public-health  

Leicester City Council Environment and Sustainability Policy: 

https://www.leicester.gov.uk/your-council/policies-plans-and-strategies/environment-and-

sustainability/ 

Choose How You Move (CHYM) – Public planning of sustainable journeys: 

http://www.choosehowyoumove.co.uk/ 

Leicester Cycle City Action Plan 2015-2024: 

https://www.leicester.gov.uk/media/179027/leicester-cycle-city-action-plan.pdf 

Leicester City Council Consultation Hub: 

https://consultations.leicester.gov.uk/ 

Local Responsibilities and Commitment 

This ASR was prepared by the Transport Strategy Team of Leicester City Council, with the 

support and agreement of the following officers and departments: 

Matthew Mace – Group Manager, Transport Strategy, Leicester City Council 

Anthea Anderson – Transport Strategy Officer, Transport Strategy, Leicester City Council 
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Rob Howard – Consultant in Public Health, Leicester City Council 

Jolanta Obszynska – Traffic Operations, Leicester City Council 

This ASR has been approved by: 

Councillor Adam Clarke – Deputy City Mayor, Climate, Economy and Culture, Leicester 

City Council 

Daniel Pearman – City Transport Director, Leicester City Council 

This ASR was sent to National Highways for comment but unfortunately no response was 

received prior to submission. 

If you have any comments on this ASR, please send them to Declan Goodwin at: 

Transport Strategy, City Hall, 2nd Floor, 115 Charles Street, Leicester, LE1 1FZ. 

air.quality@leicester.gov.uk
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1 Local Air Quality Management 

This report provides an overview of air quality in Leicester City during 2022. It fulfils the 

requirements of Local Air Quality Management (LAQM) as set out in Part IV of the 

Environment Act (1995), as amended by the Environment Act (2021), and the relevant 

Policy and Technical Guidance documents. 

The LAQM process places an obligation on all local authorities to regularly review and 

assess air quality in their areas, and to determine whether or not the air quality objectives 

are likely to be achieved. Where an exceedance is considered likely the local authority 

must declare an Air Quality Management Area (AQMA) and prepare an Air Quality Action 

Plan (AQAP) setting out the measures it intends to put in place in order to achieve and 

maintain the objectives and the dates by which each measure will be carried out. This 

Annual Status Report (ASR) is an annual requirement showing the strategies employed by 

Leicester City Council to improve air quality and any progress that has been made. 

The statutory air quality objectives applicable to LAQM in England are presented in Table 

E.1. 
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2 Actions to Improve Air Quality 

2.1 Air Quality Management Areas 

Air Quality Management Areas (AQMAs) are declared when there is an exceedance or 

likely exceedance of an air quality objective. After declaration, the authority should prepare 

an Air Quality Action Plan (AQAP) within 18 months. The AQAP should specify how air 

quality targets will be achieved and maintained, and provide dates by which measures will 

be carried out.  

A summary of the AQMA declared by Leicester City Council can be found in Table 2.1. 

The table presents a description of the AQMA that is currently designated within Leicester 

City. Appendix D: Map(s) of Monitoring Locations and AQMAs provides a number of maps 

showing the air quality monitoring locations with respect to the AQMA in Leicester. The air 

quality objectives pertinent to the current AQMA designation are as follows: 

• NO2 annual mean 
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2.2 Progress and Impact of Measures to address Air Quality in 

Leicester City 

Defra’s appraisal of last year’s ASR concluded the following:  

1. The AQAP spans the period 2015-2026 and is therefore greater than the 

recommended 5-year timeframe. Whilst not inappropriate, it is important that the 

Council continue to demonstrate that the AQAP is subject to regular review and 

that development and implementation of new measures as appropriate is 

considered a priority. 

Response: Leicester City Council intend to conduct hotspot identification 

and source apportionment exercises during the next monitoring year. 

Having regard for release of the National Air Quality Strategy in 2023, 

these exercises will enable a realignment of the authority’s air quality 

priorities with respect to actions within the current AQAP.  

 

2. Trend graphs have been provided and depict changes in NO2 concentrations 

within and outside of the Council’s AQMA. Presentation of data in this way is 

beneficial, and clearly demonstrates temporal trends in pollutant concentrations. 

The Council are encouraged to continue to present their data graphically in 

future reports. 

Response: Noted and similar graphs are presented in ASR 2023. 

 

3. The Council have included detailed discussion on PM2.5 and have drawn links 

to the public health outcomes framework and fraction of mortality attributable to 

emissions of PM2.5. Comparisons to the regional fraction, and to England as a 

whole, have additionally been presented. This is commended. 

Response: Noted and this theme has continued in ASR 2023. 

 

4. Diffusion tube mapping is sufficient, with sites labelled in accordance with the 

IDs listed in the results tables. This is commended, and encouraged for future 

reports. 

Response: Noted and these maps are presented in ASR 2023. 
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5. Appendix F – Summary of Zephyr Monitoring, is a welcome addition. The 

inclusion of these data are encouraged in future reports.  

Response: Noted and these results are presented in ASR 2023. 

 

6. The scheduled review of monitoring locations at the end of 2022 is welcomed. 

Consideration of additional monitoring in locations identified by the Zephyr 

network as having elevated concentrations is encouraged. 

Response: Noted. An exercise to identify current hotspot areas and inform 

future monitoring locations will take place in the following monitoring 

year. 

Leicester City Council has taken forward a number of direct measures during the current 

reporting year of 2022 in pursuit of improving local air quality. Details of all measures 

completed, in progress or planned are set out in Table 2.2. 45 measures are included 

within Table 2.2, with the type of measure and the progress Leicester City Council have 

made during the reporting year of 2022 presented. Where there have been, or continue to 

be, barriers restricting the implementation of the measure, these are also presented within 

Table 2.2. 

Further details on these measures can be found in their respective Action Plans, including 

‘Healthier Air for Leicester’: Leicester’s Air Quality Action Plan (2015-2026), Leicester draft 

Transport Plan (2021-2036), and Leicester Climate Emergency Strategy (2020-2023).  

Key completed or progressed measures are:  

• A range of schemes under Connecting Leicester Public Realm Improvements 

including pedestrianisation and cycle lanes, to encourage more sustainable 

methods of transport in Leicester. 

• Public transport improvements through the Enhanced Bus Partnership including:  

o Roll out of a smart integrated ticketing system on buses and provision of real 

time information at bus stops in 2022. 

o Completion of the new St Margaret’s Bus Station, a net zero building with 

provision for electric buses and is a dedicated cycle hub.  

o Introduction of 13 electric buses to operator fleets in 2022, with more 

planned for 2023 and beyond. 

o Installation of 11 living roof and 203 solar bus shelters in 2022.  

o Development of new bus priority lanes. 
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• Continued replacement of Council fleet vehicles (primarily diesel vans) with ULEVs, 

in which 2022/23 saw the total rise to 30 electric vehicles (EVs) purchased.  

• Facilitation of schemes to install a total of 22 slow, 100+ fast, and 1 rapid EV 

chargers for public use to date. Some of which are sited in Council owned car 

parks. 

• Retrofitting of 11 buses to further reduce emissions from public transport, with a 

total of 250+ retrofits completed to date.  

• Implementation of 20 mph zones along 86 streets covering 25km in 2022. The total 

now stands at 1,471 streets, stretching over 300km of highway since the scheme 

began. 

• Promotion of the e-bike cycle hire scheme which saw 350+ e-bikes in circulation, 

over 130,000 rides taken, and a peak of 500+ riders per day in 2022.  

• Engagement with schools in 2022 – Walk to School programmes delivered to 15 

schools, with a further 11 scheduled for 2023. Clean Air Day activities conducted at 

3 schools in 2022, involving road closures and ‘play streets’. 

Leicester City Council expects the following measures to be completed or progressed over 

the course of the next reporting year:  

• Development of the Leicester Transport Plan (LTP 4), with considerations for air 

quality embedded within. 

• Further Connecting Leicester Public Realm Improvements including an additional 

6km of dedicated cycle lanes (e.g. Saffron Lane), 4km of bus priority 

lanes/enforcement (e.g. Melton Road and Abbey Lane), City Centre Hopper electric 

buses, and continued implementation of real time information stands at bus stops. 

• Completion of Transforming Cities Fund (TCF) programme to limit vehicles using 

Braunstone Gate. 

• Continued electrification of public transport in Leicester, with over 100 additional 

electric buses to be deployed by the end of 2023. 

• A commitment from all registered bus operators to be using either electric or Euro 

VI vehicles by April 2023, as part of the Leicester Enhanced Partnership Scheme 

2022-2025. 

• Ongoing promotion and delivery of sustainable travel alternatives and personalised 

travel planning through various schemes such as Leicester Car Sharing Club, 

Choose How You Move Journey Planner, Wheels 2 Work, Bikeability, and Tusker 

salary sacrifice. 



Leicester City Council 

LAQM Annual Status Report 2023 7 

Leicester City Council’s priorities for the coming year are:  

• Writing and implementation of Leicester Transport Plan (LTP 4). 

• Identification of post-pandemic pollution hotspots, leading to an updated source 

apportionment exercise and new monitoring locations.  

• To consider further measures to reduce sources of PM2.5 pollution in the city, with a 

particular focus on emissions from woodburning stoves and open fires.  

• Development of a new EV strategy in 2023, to include a route of delivering a set 

number of chargers by years 2025 and 2030. 

• Delivery of an ECOStars scheme aiming to improve fleet operator efficiency whilst 

also improving local air quality. 

• Implementation of further anti-idling campaigns, with a focus around schools and 

known pollutant hotspots. Consideration for the enforcement of idling through the 

issue of Fixed Penalty Notices (FPNs). 

• To work more closely with neighbouring local authorities and key air quality 

partners, namely Highways England, to enact duties outlined in the Environment 

Act 2021. 

• Continued replacement of Council fleet vehicles to EVs, delivering on net zero 

commitments and reducing pollutant emissions from local authority vehicles. 

• Continued implementation of various Connecting Leicester and TCF schemes to 

improve traffic flows and encourage sustainable methods of transport for residents 

of Leicester. 

• Continue to develop ongoing and new measures to improve air quality across the 

city, with a focus on sustainable modes of transport and reducing single occupancy 

vehicle use.  

Leicester City Council worked to implement these measures in partnership with the 

following stakeholders during 2022: 

• Leicestershire County Council 

• Neighbouring District and Borough authorities 

• Developers 

• Joint Air Quality Unit (JAQU) 

• Tusker  

• Sustrans 

• Bikeability  
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• Santander 

• Job Centre Plus 

• Leicester Car Sharing Club  

• Local bus and taxi operators 

• Local schools and educational groups 

The principal challenges and barriers to implementation that Leicester City Council 

anticipates facing are changes to staffing and the financial pressures associated with 

budget constraints. Additionally, some uncertainty remains after the pandemic with 

regards to transport recovery and adjusted ways of working.  

Whilst the measures stated above and in Table 2.2 have helped to contribute towards 

compliance, Leicester City Council anticipates that further additional measures not yet 

prescribed will be required in subsequent years to maintain compliance and enable 

amendments to the Leicester AQMA. It is considered that further years of compliance, 

followed by an assessment to ensure air quality does not deteriorate in the future, will be 

required before any amendments can be considered.  

Historic measures adopted by Leicester City Council to improve air quality can be found in 

Appendix G of ASR 2022, available on our website or at request using the contact 

information provided. These provide a record of the types of measures adopted and 

demonstrate a continued approach to improving air quality for the residents of Leicester.
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2.3 PM2.5 – Local Authority Approach to Reducing Emissions 

and/or Concentrations 

As detailed in Policy Guidance LAQM.PG22 (Chapter 8), local authorities are expected to 

work towards reducing emissions and/or concentrations of PM2.5 (particulate matter with 

an aerodynamic diameter of 2.5µm or less). There is clear evidence that PM2.5 has a 

significant impact on human health, including premature mortality, allergic reactions, and 

cardiovascular diseases. 

PM10 concentrations are currently monitored at all but one of the automatic stations 

managed by Leicester City Council, whilst PM2.5 is monitored directly at the AURN 

University of Leicester site. It is understood that an additional PM2.5 analyser is to be sited 

in Leicester as part of the AURN, in accordance with the national requirements outlined in 

the Environment Act 2021.  

It has been possible to estimate PM2.5 concentrations at the stations operated by the 

Council through calculation of a PMCoarse fraction, in accordance with LAQM.TG22 and 

LAQM Helpdesk advice. This was then applied to the 2022 PM10 annual mean 

concentrations at the following monitoring stations: AURN A594, Abbey Lane (AL / LC1), 

Glenhills Way (GW / LC2), Melton Road (MR / LC3), St Matthews Way (SM / LC4), 

Vaughan Way (VW / LC6), and Glenhills Way East (GWE / LE1). Following this 

calculation, all PM2.5 concentrations were below the annual mean AQO for this pollutant 

and the results are presented in Table A.9. 

Additionally, Leicester City Council continue to deploy a network of low cost ‘Zephyr’ 

sensors which monitor PM2.5 across the city, the results of which are presented in 

Appendix F. This network has now completed its third year of operation and will continue 

into 2023. 

Defra 2022 background maps (based on 2018 reference data) for Leicester City show that 

all 1 x 1km grid squares are compliant with the 20µg/m3 annual mean AQO for PM2.5. The 

highest concentration can be found at reference 460500, 305500 with a concentration of 

10.4 µg/m3. The area lies in the northeast of the city, containing commercial and industrial 

development, as well as a railway line in proximity. There are also numerous terraced 

properties which may contain woodburning stoves and open fires, with a contribution to 

PM2.5 concentrations. It is important to note that as these concentrations are predictions 
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only and are based on 2018 reference data, meaning there is unlikely to be consideration 

for any impacts associated with the pandemic. 

The Public Health Outcomes Framework is a data tool compiled by Public Health England 

and quantifies the mortality burden of PM2.5 within England at various local scales. This is 

achieved by dispersion modelling Defra background concentrations, using background 

AURN PM2.5 concentrations as verification. Local authority boundaries and census data 

can then be applied to provide a population weighted PM2.5 concentration. The latest data 

available (2021) attributes a 5.5% fraction of mortality to PM2.5 in England. A regional 

average and slightly higher figure of 5.6% is applicable to the East Midlands, whilst 

Leicester City reported a 6.2% fraction of mortality attributable to PM2.5 in 2021.  

Leicester City Council is taking the following measures to address PM2.5:  

• Declaration of a city wide Smoke Control Area (SCA) in June 2018, after 

consolidation of several smaller areas dating back as early as 1958.  

• Securing of an Air Quality Grant (2018/19) to model locally based PM2.5 pollution, 

including monitoring using low cost ‘Zephyr’ sensors, to form an initial network of 10 

units which has now increased to 20+ deployed across the city until at least 

December 2024. This project aims to assist in the mapping and monitoring of both 

PM10 and PM2.5 using near real time data, promoting public engagement in PM2.5 

and its health impacts through smart device applications and leaflets. 

• Securing and delivery of an Air Quality Grant (2019/20) to identify transboundary 

sources of PM2.5 in Leicester using state of the art modelling and satellite data.  

• Securing of an Air Quality Grant (2020/21) to implement a traffic intervention and 

quantify any reduction in both PM2.5 and NO2. It will also address the issue of 

discrepancies between near real time modelling and in-situ monitoring. 

Furthermore, it will allow the authority to identify the best approach to create a 

model scheme for the purpose of reducing air pollutant concentrations that may be 

applicable to other parts of the city.  

• Due to the pandemic, the 2020/21 Grant projects were significantly delayed and did 

not resume until 2022. A public health campaign on woodburning stoves and open 

fires was planned for Winter 2022, aiming to raise awareness around the health 

impacts of PM2.5 from woodburning, Leicester’s Smoke Control Area (SCA), and to 

encourage a reduction in the use of polluting equipment and fuels.  

Actions to promote sustainable travel and reduce traffic emissions: 
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• Building on lessons from the pandemic, including the promotion and facilitation of 

homeworking, cutting out the need for transport. 

• To continue to bring electric vehicles and bicycles into the Council’s fleet. 

• To continue the Connecting Leicester programme, making the city more accessible 

and promoting sustainable modes of transport, such as walking and cycling. 

• To continue to deliver our programme of walking and cycling initiatives, including 

the Ride Leicester Festival, led rides and walks, the “Wheels to Work” scheme, and 

cycle training programmes for children and adults. 

• To continue the introduction of bus priority schemes, including the use of bus gate 

cameras and enforcement during appropriate times of the day. 

• To continue improving the city’s traffic management system and address ‘pinch 

points’ or areas of congestion within the highway network. 

• To continue delivering the programme of 20 mph zones, particularly around schools 

and in residential areas. 

Collaborations: 

• Working closely with Defra as part of a Local Authorities advisory group.  

• To continue to lobby and work with Central Government to introduce national 

measures to reduce polluting emissions from vehicles and woodburning stoves, 

including work with UK100 and the Local Government Association (LGA).  

• To work with other local authorities and agencies at regional steering groups, such 

as the Leicester and Leicestershire Air Quality Forum. 

• Working closely with neighbouring authorities of Blaby and Oadby & Wigston on 

transboundary sources of PM2.5, the latter through a Defra Air Quality Grant project 

on monitoring of PM2.5 with a low cost sensor located on A6 London Road.  

• To work with the Office for Zero Emission Vehicles (OZEV) and introduce low 

emission taxis to Leicester.  

• To continue an effective partnership with bus operators (Leicester Bus Enhanced 

Partnership 2022-2025), exploring the full potential of the Bus Services Act 2017, 

improving the quality and accessibility of bus services to promote modal shift and 

reduce emissions from transport.  

Monitoring:  
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• To continue developing the monitoring network, through the purchase of additional 

equipment and/or the extension of existing services, and relocating of equipment 

with consideration for regular pollutant hotspot exercises. 

• To ensure air quality considerations are embedded within Leicester’s new Local 

Transport Plan (LTP 4), which will be developed in 2023.  

Public Health: 

• Leicester City Council colleagues in Public Health work closely with one another 

and various departments across the authority, recognising the importance of 

reducing PM2.5 emissions and the associated public health benefits. 

• Public Health reference a January 2022 update from Committee on the Medical 

Effects of Air Pollutants (COMEAP) titled advice on health evidence relevant to 

setting PM2.5 targets, stating: “...on health grounds, we would strongly support a 

reduction of PM2.5 concentrations, ideally to (or below) the WHO guideline value of 

5 µg/m3.” 

• It is also noted that the Chief Medical Officer’s Annual Report for 2022 was written 

on Air Pollution, with a section regarding Air Pollution and Health stating: “Air 

pollution affects people’s health throughout their lives, including before birth, in the 

very young, through to older adults. Exposure to air pollution, indoors and outdoors, 

over a long period of time, reduces people’s life expectancy. There is clear 

evidence that air pollution contributes to the initiation and development of 

cardiovascular and respiratory diseases, and can cause lung cancer. Evidence of 

links between exposure to air pollution and a wider range of health effects, such as 

intra-uterine impacts, adverse birth outcomes, poor early life organ development, 

diabetes, reduced cognitive performance, and increased dementia risk continues to 

build, with varying strengths of evidence". 
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3 Air Quality Monitoring Data and Comparison with Air 

Quality Objectives and National Compliance 

This section sets out the monitoring undertaken within 2022 by Leicester City Council and 

how it compares with the relevant air quality objectives. In addition, monitoring results are 

presented for a five-year period between 2018 and 2022 to allow monitoring trends to be 

identified and discussed. 

3.1 Summary of Monitoring Undertaken 

3.1.1 Automatic Monitoring Sites 

Leicester City Council undertook automatic (continuous) monitoring at five sites during 

2022. A further two sites that form part of the AURN are located within the authority’s area. 

Table A.1 in Appendix A shows the details of the automatic monitoring sites. NB. Local 

authorities do not have to report annually on the following pollutants: 1,3 butadiene, 

benzene, carbon monoxide and lead, unless local circumstances indicate there is a 

problem. The Leicester City Council Air Quality page presents automatic monitoring results 

for the five stations operated by Leicester City Council, with results for the two AURN sites 

available through the Defra UK-Air website. 

Maps showing the location of the monitoring sites are provided in Appendix D. Further 

details on how the monitors are calibrated and how the data has been adjusted are 

included in Appendix C. 

Leicester City Council also deploy a network of continuous monitors in the form of low cost 

‘Zephyr’ sensors, monitoring NO2, PM10, and PM2.5 concentrations. Although these cannot 

strictly be used in assessment of AQOs, they provide an important indication of potential 

hotspot areas in Leicester. The results are presented in Appendix F. 

3.1.2 Non-Automatic Monitoring Sites 

Leicester City Council undertook non-automatic (i.e. passive) monitoring of NO2 at 44 sites 

during 2022. It was proposed (and subsequently agreed with JAQU) that 2022 would be 

the final monitoring year for the diffusion tube network, as these were funded as part of the 
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Secretary of State NO2 Direction in order to verify an air quality model. Table A.2 in 

Appendix A presents the details of the non-automatic sites. 

Maps showing the location of the monitoring sites are provided in Appendix D. Further 

details on Quality Assurance/Quality Control (QA/QC) for the diffusion tubes, including 

bias adjustments and any other adjustments applied (e.g. annualisation and/or distance 

correction), are included in Appendix C. 

3.2 Individual Pollutants 

The air quality monitoring results presented in this section are, where relevant, adjusted 

for bias, annualisation (where the annual mean data capture is below 75% and greater 

than 25%), and distance correction. Further details on adjustments are provided in 

Appendix C. 

3.2.1 Nitrogen Dioxide (NO2) 

Table A.3 and Table A.4 in Appendix A compare the ratified and adjusted monitored NO2 

annual mean concentrations for the past five years with the air quality objective of 

40µg/m3. Note that the concentration data presented represents the concentration at the 

location of the monitoring site, following the application of bias adjustment and 

annualisation, as required (i.e. the values are exclusive of any consideration to fall-off with 

distance adjustment).  

For diffusion tubes, the full 2022 dataset of monthly mean values is provided in Appendix 

B. Note that the concentration data presented in Table B.1 includes distance corrected 

values, only where relevant. It should be noted that the collection and processing of the 

diffusion tube network monitoring data was conducted by an external consultancy, who 

later consulted with Leicester City Council to aid interpretation of the monitoring results.  

Table A.5 in Appendix A compares the ratified continuous monitored NO2 hourly mean 

concentrations for the past five years with the air quality objective of 200µg/m3, not to be 

exceeded more than 18 times per year. 

All NO2 monitoring data, from both diffusion tubes and air quality monitoring stations, has 

been properly ratified in accordance with procedures outlined in LAQM.TG22. 

There were no recorded exceedances of the annual mean NO2 objective at any of the 

automatic monitoring stations within Leicester City for 2022. The highest concentration of 

38.0 µg/m3 was reported at Vaughan Way (VW / LC6) and marks a slight increase (1.2 
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µg/m3) on the value in 2021. It is likely that increases in concentration are the result of a 

return to traffic volumes since the pandemic, as confirmed by data gathered by Transport 

Strategy. It should be noted that this location historically (pre-pandemic) exceeds the AQO 

due to it being located on the inner ring road in Leicester, with multiple lanes of traffic that 

queue regularly throughout the day. Other locations which have seen marginal increases 

on 2021 values include Melton Road (MR / LC3) and AURN A594 St Matthews Way, with 

an increase of 2 µg/m3 and 0.8 µg/m3 respectively.   

Some monitoring stations have recorded a decrease in NO2 annual mean since 2021, 

namely St Matthews Way (SM / LC4) and Glenhills Way (GW / LC2). The latter was 

subject to relocation in May 2022 due to not being sited in accordance with current LAQM 

guidance. Figures for both sites (including GWE / LE1) have been annualised and are 

presented in this report. It should be noted that prior to relocation, the GW / LC2 station 

recorded an exceedance of 42.1 µg/m3 (before distance correction) in 2021 due to being 

sited on a major crossroads junction. The station recorded a value of 37.7 µg/m3 in 2022, 

following a similarly decreasing trend with other locations in Leicester. This can be mainly 

attributed to fleet upgrades with a higher proportion of Euro engine standards (over 70% of 

vehicles in Leicester now at least Euro 5) and a change in working habits associated with 

the pandemic.  

As none of the automatic monitoring stations (either within or outside of the AQMA) 

reported an annual mean concentration greater than 60 µg/m3, it is unlikely than any 

exceedance of the 1-hourly objective would have been present in 2022. 

One location within the diffusion tube network (LCC36 on Vaughan Way) reported an 

annual mean concentration of 45.7 µg/m3. This tube is located on the inner ring road in 

Leicester, where multiple lanes of traffic are common during rush hour periods. It should 

be noted that this location is commercial in nature (vacant ground floor), with no typical 

sensitive receptor or exposure in proximity. In consultation with LAQM.TG22 and LAQM 

Helpdesk advice, the location is considered unrepresentative for assessment against the 

annual mean national air quality objective. The shorter term 1-hourly objective is more 

appropriate, but as the concentration is less than 60 µg/m3, it is considered unlikely to 

exceed this objective. 

However, as the sampler is within the AQMA, it is important to acknowledge that NO2 

concentrations may be elevated in some parts of the city, despite the previous years of 

compliance. LCC36 was previously monitored in 2019 and 2020, reporting concentrations 

of 49.7 µg/m3 and 37.4 µg/m3 respectively. Further information regarding this tube and 
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location can be found in Appendix C. The next nearest diffusion tube (LCC47ABC) is the 

triplicate set affixed to the Vaughan Way (VW / LC6) monitoring station which reported a 

concentration of 37.8 µg/m3, showing good agreement between the monitoring techniques 

and highlighting the elevated NO2 concentrations on this section of the inner ring road. The 

area will be closely monitored in 2023, with a low cost ‘Zephyr’ sensor in proximity to 

improve on the lack of temporal resolution associated with diffusion tubes and to identify 

the reasons behind the elevated concentration.  

All other diffusion tube locations have reported compliance with the annual mean AQO in 

2022, with the majority of samplers below 30 µg/m3. Areas of elevated concentration 

remain within the AQMA, predominantly the inner ring road (LCC37 at 31.5 µg/m3) and 

main radials of Uppingham Road (LCC32 at 35 µg/m3), London Road (LCC27 at 32.4 

µg/m3), Narborough Road (LCC15 at 30.9 µg/m3), and Welford Road (LCC23 at 34.2 

µg/m3). Sections of the outer ring road, primarily in the northwest of Leicester, despite 

being located at distance from the city centre and outside of the AQMA, also report 

elevated concentrations, namely LCC1, LCC3, LCC5, and LCC6 at 30.4 µg/m3, 31.9 

µg/m3, 34.7 µg/m3, and 34.9 µg/m3 respectively.  

Other areas of Leicester, such as the eastern and southern extents have consistently 

reported concentrations between 20-29 µg/m3 over the last three years, with some of these 

samplers being located within the AQMA. It is plausible that with further compliance in 

these areas, the authority may consider a restriction of the AQMA boundary here.  

As none of the passive samplers (either within or outside of the AQMA) reported an annual 

mean concentration greater than 60 µg/m3, it is unlikely than any exceedance of the 1-

hourly objective would have been present in 2022. 

With regards to the low cost ‘Zephyr’ sensors, an exceedance of the annual mean AQO 

was measured at Z361 on Charles Street (47.8 µg/m3). This location was chosen due to its 

location within the AQMA and its adjacency to a bus station. The street is traffic restricted 

at this section, with idling buses the likely cause of elevated NO2 concentrations. The 

Zephyr is kerbside with residential accommodation set back at distance and height, 

meaning pollutant concentrations are likely to be below the objective value at the building 

façade. An additional exceedance for 2022 is reported at Troon Way (Z409, 40.4 µg/m3) 

which forms part of the outer ring road in Leicester. However, it should be noted that the 

data capture for this sensor was 66.3% due to analyser downtime and a lack of solar gain, 

so this result should be treated with caution. Additionally, the concentration measured here 

was compliant in 2021, suggesting no history of exceedance. All other low cost ‘Zephyr’ 
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sensor locations reported compliance with the annual mean AQO and with concentrations 

less than 60 µg/m3, it is unlikely that an exceedance of the 1-hourly objective would have 

been present in 2022. 

3.2.2 Particulate Matter (PM10) 

Table A.6 in Appendix A: Monitoring Results compares the ratified and adjusted monitored 

PM10 annual mean concentrations for the past five years with the air quality objective of 

40µg/m3. 

Table A.7 in Appendix A compares the ratified continuous monitored PM10 daily mean 

concentrations for the past five years with the air quality objective of 50µg/m3, not to be 

exceeded more than 35 times per year. 

PM10 is currently monitored at four of the five stations managed by Leicester City Council, 

both of the AURN stations, and at all but one of the low cost ‘Zephyr’ sensors. Full details 

of the Zephyr monitoring data are presented in Appendix F.  

None of the automatic monitoring stations recorded an exceedance of the annual mean 

objective value, with the highest concentration of 20.5 µg/m3 reported at Vaughan Way 

(VW / LC6). It should be noted that the concentrations at the Council operated sites have 

increased marginally on average (1.1 µg/m3 or 6%) compared to 2021 values, likely 

attributed to an increase in vehicle movements seen. When comparing concentrations to 

2019 however, results are on average 2 µg/m3 or 9.8% lower than pre-pandemic figures.  

No exceedances of the daily mean objective are reported across the stations. This trend 

has been present for several years in Leicester and the concentrations reported are 

amongst the lowest the city has seen, with no particular area highlighted as a PM10 

hotspot. The current AQMA is not declared for reasons of PM10 exceedance, and it is 

considered very unlikely that Leicester will declare on this basis. All monitoring data used 

in the calculation of concentrations with respect to both the annual mean and daily 

objectives for PM10 has been conducted in accordance with the procedures outlined 

LAQM.TG22.  

3.2.3 Particulate Matter (PM2.5) 

Table A.8 in Appendix A presents the ratified and adjusted monitored PM2.5 annual mean 

concentrations for the past five years. 

PM2.5 is monitored by Leicester City Council in the form of low cost ‘Zephyr’ sensors and 

whilst these monitors are not strictly applicable to assessment of national air quality 
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objectives, they are useful for providing indicative trends and potential hotspot locations. 

All of the Zephyr monitoring locations are compliant with the national air quality objective 

for PM2.5 (20 µg/m3), with the highest concentration of 9.6 µg/m3 recorded at Z393 on 

Knighton Church Road. This area is considered a more affluent ward of Leicester and a 

likely source of fine particulates from the use of woodburning stoves and open fires. 

University of Leicester research indicates the main sources of PM2.5 impacting Leicester 

are transboundary in nature, with the vast majority from agricultural emissions which act to 

form secondary PM2.5 through reactions in the atmosphere, before being transported into 

the city. A second transboundary proportion is sourced from regional and international 

emissions. Smaller sources of PM2.5 can be attributed to the use of woodburning stoves 

and open fires in Leicester itself, which is thought to have increased in recent years due to 

the cost of living and energy crises. Transport is considered a minor contributor of total 

PM2.5 emissions in Leicester, primarily from resuspension of particles by vehicle 

movement and the wear of brake and tyre parts. There are no large industrial processes in 

Leicester or the surrounding local authority areas. 

PM2.5 has been monitored at the AURN Leicester University site since 2013, with annual 

mean concentrations no greater than 13 µg/m3 over that period. The value reported for 

2022 was 7.9 µg/m3, consistent with that of many of the low cost ‘Zephyr’ sensors located 

across the city.  

PM2.5 concentrations have also been estimated from measured PM10 values, the results of 

which are available in Table A.9 and presented in Figure A.6. The estimated 

concentrations are below the relevant annual mean air quality objective (20 µg/m3) for 

PM2.5 at all monitoring stations. Further information on the process to calculate estimated 

PM2.5 concentrations can be found in Appendix C.  

All monitoring data used in the calculation of concentrations with respect to the annual 

mean objective for PM2.5 has been conducted in accordance with the procedures outlined 

LAQM.TG22.  
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Additional Air Quality Works Undertaken by Leicester City 

Council During 2022 

Leicester City Council continue to maintain compliance within the AQMA and have now 

completed the NO2 report as part of the Secretary of State Direction works. Monthly 

meetings are held with JAQU as part of this process, with an initial aim of reaching 

compliance with national air quality objectives by 2023. Progress on this goal was 

accelerated in recent years, largely due to the pandemic, and the authority must now 

continue to implement measures to improve air quality and ensure ongoing compliance. 

The authority continues to monitor NO2, PM10, and PM2.5 across the city through a range of 

monitoring techniques including diffusion tubes, air quality monitoring stations, and low 

cost ‘Zephyr’ sensors. During the latter half of 2022, a procurement exercise was initiated 

to secure an additional five years of air quality monitoring station LSO and maintenance 

visits, allowing monitoring to continue in this capacity until at least 2028. Additionally, an 

extension was funded to 10 low cost ‘Zephyr’ sensors located in the Rushey Mead area, 

supporting interventions around the local Primary and Secondary schools, improving air 

quality for local children and residents.  

QA/QC of Diffusion Tube Monitoring 

A network of NO2 diffusion tubes were deployed during monitoring year 2022 in 

continuation of the 2019 network, where locations were selected in accordance with the 

methodology outlined in ‘Diffusion Tubes for Ambient NO2 Monitoring: Practical Guidance’, 

and approved by the Department for Environment, Food & Rural Affairs (Defra), 

Department for Transport (DfT), and Joint Air Quality Unit (JAQU). It should be noted that 

diffusion tube locations for this study were selected in order to determine NO2 

concentrations across the city with the focus on covering major roads and to help verify 

Leicester City Council’s Airviro air quality model. It follows that not all sites are 

representative of sensitive receptor locations and hence the AQO objective is not 

applicable at all locations. 

Monitoring was undertaken at 44 locations across the city during 2022. At one location, a 

triplicate set of tubes were co-located with the automatic monitoring station on Vaughan 

Way (VW / LC6), allowing for a local bias adjustment factor to be calculated in accordance 

with LAQM.TG22. 
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All diffusion tubes utilised the preparation method of 20% triethanolamine (TEA) in water 

and were analysed by Staffordshire Highways Laboratory for the entirety of 2022. The 

laboratory is accredited by the United Kingdom Accreditation Survey (UKAS) and regularly 

contributes to the National Bias Adjustment Factors spreadsheet.  

As the diffusion tube network was originally deployed for the purposes of a modelling 

assessment exercise, samplers were not exposed in accordance with the Defra Diffusion 

Tube Calendar dates. However, the advice of the Defra Practical Guidance has been 

followed which recommends an ideal two to four week exposure period, but will allow for 

up to five weeks providing the tubes are not oversaturated. Where exposure periods 

exceeded the recommended five week period, it is necessary to calculate a time-weighted 

average (TWA), in accordance with LAQM.TG22. 

The following diffusion tubes required a TWA calculation in at least one of their exposure 

periods: 

• LCC5, LCC14, LCC30, LCC31, LCC35, LCC38, and LCC47ABC. 

Raw annual mean NO2 diffusion tube concentrations have been annualised and bias 

adjusted in accordance with LAQM.TG22.  

Diffusion Tube Annualisation 

Where less than 75%, but greater than 25% of diffusion tube data is available, annual 

mean concentrations must be annualised in accordance with LAQM.TG22. The approach 

is based on the principle that patterns in pollutant concentrations are usually consistent 

across broad regions and therefore considers the relationship between period means and 

annual means at monitoring stations in the same region as the site of interest. The period 

mean is the period that the diffusion tube data is available for. The average of the ratios of 

the continuous monitor data annual mean to the period mean (Am/Pm) provides the 

annualisation factor. This annualisation factor is then applied to the diffusion tube period 

mean to provide an estimated annual average representative of a full calendar year. This 

procedure was required for three diffusion tubes in 2022, reporting a data capture of 67% 

each: 

• LCC8, LCC32, and LCC36. 

LAQM.TG22 stipulates that background sites should be used to avoid any local effects 

associated with roadside sites, and should, wherever possible lie within a radius of about 
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Additionally, a completed Precision & Accuracy tab screenshot is provided below. The 

results of this assessment show a ‘Good’ overall precision for the triplicate set. For the 

automatic monitoring station, a ‘Good’ precision was reported for all but one of the 

monitoring periods, resulting in a ‘Poor’ overall data capture. It was still considered 

appropriate to use the local bias adjustment factor in this case, primarily for the 

aforementioned reasons. 

 

 

 

 

 

 

 

 

 

 

 

NO2 Fall-off with Distance from the Road 

Wherever possible, monitoring locations are representative of exposure. However, where 

this is not possible, the NO2 concentration at the nearest location relevant for exposure 

has been estimated using the Diffusion Tube Data Processing Tool/NO2 fall-off with 

distance calculator available on the LAQM Support website. Where appropriate, non-

automatic annual mean NO2 concentrations corrected for distance are presented in Table 

B.1. 

Three diffusion tube sites required fall-off with distance calculations: LCC15, LCC16, and 

LCC19, measuring 37.5µg/m3, 37.3µg/m3, and 37.1µg/m3 respectively. The results after 

the correction are found in Table C.4 below. 

 

 

 





Leicester City Council 

LAQM Annual Status Report 2023 54 

relevant. As the bias corrected concentration does not exceed 60 µg/m3, it is considered 

unlikely that there would be observed exceedances of the shorter term objective at this 

monitoring location. 

 

 

 

 

 

 

 

 

QA/QC of Automatic Monitoring 

The data management for the automatic monitoring stations presented in this report was 

carried out by the Environmental Research Group (ERG) at Imperial College London 

(ICL). Data presented in the 2023 ASR has been ratified in accordance with procedures 

outlined in LAQM.TG22 and includes: 

• Identification and removal of erroneous data, including negative and extreme values  

• Analysis of data for drifts  

• Application of data scaling, where required 

• Consideration for data from other air quality monitoring stations  

• Consideration for unusual weather patterns and traffic management incidents (e.g. 

lane closures) 

• Noting of all Local Site Operators (LSO) visits and servicing, including the reports 

for each station 

• Recording of data loss due to equipment malfunction 

Historical ratified air pollutant concentrations are available on the Open Leicester website.  

LSO duties are conducted by an external organisation on a monthly basis, including 

calibration of NOX analysers and changing of the Beta Attenuation Monitors (BAM) tapes. 

After each LSO visit, a written report is provided and stored for data management 

purposes. A typical NOX calibration procedure can be found below. 
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Teledyne API NOx Analyser Calibration Procedure  
 
Zero Calibration  

• Press the CALZ button to start the Zero calibration. 

• Using the <TST TST> buttons, scroll to the NOX STB parameter and wait until the 
NOX STB value drops below 1.0 PPB. 

• Once stabilised, press ZERO followed by ENTER to confirm the new Zero offsets. 

• Press EXIT to exit the Zero calibration mode. 

Span Calibration  

• For a span cylinder connected to the pressurised span port, press CALS, or for a 
cylinder connected to the sample inlet, press CAL or CALM and open the valve to 
output 2 Bar on the regulator. 

• Using the <TST TST> buttons, scroll to the NOX STB parameter and wait until the 
NOX STB value drops below 1.0 PPB. 

• Once stabilised, press SPAN followed by ENTER to confirm the new Span slopes. 

• Press EXIT to exit the Span calibration mode (and if using a cylinder on sample 
inlet, close the regulator). 

PM10 and PM2.5 Monitoring Adjustment 

Leicester City Council deploy Smart Heated 1020 Beta Attenuation Monitors (BAMs) to 

monitor PM10 concentrations and a correction factor of 1.035 was applied to the data, in 

accordance with LAQM.TG22. All PM10 data within ASR 2023 has been corrected in this 

manner prior to publishing.  

PM2.5 concentrations were estimated from the PM10 concentrations at the automatic 

monitoring sites within Leicester. Two options are available for this calculation, either 

application of the Roadside national PM2.5 factor or use of a PMCoarse fraction derived from 

the AURN Leicester University site. After consultation with LAQM.TG22 and the LAQM 

Helpdesk, the decision was taken to adopt the ‘worst-case’ scenario, i.e. the option which 

would provide the highest estimated PM2.5 concentration. A PMCoarse fraction of 5 µg/m3 

was calculated and applied to the monitored PM10 concentrations, compared to a 

Roadside national factor of 6.4 µg/m3 which would have resulted in lower estimates of 

PM2.5. 

It should be noted that the method of estimating PM2.5 concentrations has varied since 

2018 and therefore comparisons of the annual mean concentrations should be conducted 

with caution. From 2018 to 2020, a factor of 0.7 was applied to PM10 concentrations, whilst 

in 2021 a factor of 0.69 was applied based on the ratio of PM10/PM2.5 at the AURN 

Leicester University site.  
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Automatic Monitoring Annualisation 

Where less than 75%, but greater than 25% of continuous monitoring station data is 

available, annual mean concentrations must be annualised in accordance with 

LAQM.TG22. The approach is based on the principle that patterns in pollutant 

concentrations are usually consistent across broad regions and therefore considers the 

relationship between period means and annual means at monitoring stations in the same 

region as the site of interest. The period mean is the period that the continuous monitoring 

station data is available for. The average of the ratios of the continuous monitor data 

annual mean to the period mean (Am/Pm) provides the annualisation factor. This 

annualisation factor is then applied to the monitoring station period mean to provide an 

estimated annual average representative of a full calendar year. This procedure was 

required for two automatic monitoring stations as the Glenhills Way site was relocated in 

May 2022: 

• GW (LC2) and GWE (LE1) – 34.3% and 64.1% data capture rates, respectively.  

LAQM.TG(22) stipulates that background sites should be used to avoid any local effects 

associated with roadside sites, and should, wherever possible lie within a radius of about 

50 miles. Three Urban Background AURN stations with the requisite data capture were 

used for annualisation: Leicester University, Coventry Allesley, and Nottingham Centre. 

Despite being located closer to Leicester, the Burton-on-Trent Horninglow AURN station 

was dismissed due to poor data capture during monitoring year 2022. The results of the 

automatic monitoring station annualisation for NO2 are presented in Table C.1.  

Annualisation was also performed at GW (LC2) and GWE (LE1) for PM10 concentrations, 

due to data capture rates of 34.6% and 64.1% respectively. The same three Urban 

Background AURN stations were utilised, and Burton-on-Trent Horninglow was similarly 

dismissed. Screenshots for each calculation conducted in Excel can be seen below. 
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NO2 Fall-off with Distance from the Road 

Wherever possible, monitoring locations are representative of exposure. However, where 

this is not possible, the NO2 concentration at the nearest location relevant for exposure 

has been estimated using the NO2 fall-off with distance calculator available on the LAQM 

Support website. Where appropriate, non-automatic annual mean NO2 concentrations 

corrected for distance are presented in Table B.1. 

The site that required a fall-off with distance calculation was LC2 (GW), with a monitored 

annual mean NO2 concentration of 37.7 µg/m3 after annualisation. After distance 

correction, the concentration at relevant exposure was 27.2 µg/m3 and the calculation 

values are presented in Table C.4. It should be noted that this station was relocated to 

Glenhills Way East (GWE / LE1) in May 2022 due to being sited not in accordance with 

revised LAQM guidance. 
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QA/QC of Low Cost ‘Zephyr’ Sensors 

Although not an official method of air quality monitoring in accordance with LAQM.TG22, 

the low cost ‘Zephyr’ sensors are useful to provide real time pollutant concentrations 

across the city, with the ease of portability not afforded to fully-fledged continuous 

(automatic) monitoring stations. Data capture loss for these sensors can be mainly 

attributed to analyser fault or downtime due to a lack of solar gain. Currently, no 

procedures exist to ratify raw low cost sensor data, but the following standard techniques 

were adopted before presentation of the data in this report: 

• Removal of extraneous data points, including extremely high, zero, and negative 

values. 

• Removal of data points reported at below the specified limit of detection for the 

sensors, enabling for calculation of more accurate (but greater overall) annual 

mean concentrations. 

• Removal of any duplicate measurements for a given hourly period, ensuring data 

capture figures are as accurate as possible. 

• Annualisation and distance correction calculations were not conducted on any of 

the low cost sensor datasets due to an absence of reference data and appropriate 

procedures.  
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Appendix D: Map(s) of Monitoring Locations and 

AQMAs 

The following maps are presented in Figures 1 to 4, displaying the monitoring locations for 

2022, each with reference to the AQMA and Leicester City Council boundary: 

• Air Quality Monitoring Stations 

• Diffusion Tube network 

• Low cost ‘Zephyr’ sensor network 

• Combination of all three techniques and the complete monitoring network 
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Figure D.1 – Map of Air Quality Monitoring Stations 

 
 
 
  

Figure D.1: Map of 2022 air quality monitoring station locations in Leicester, shown in green. 

Those labelled with the ‘AURN’ prefix form part of the national network and are not managed 

by Leicester City Council. The AQMA is shown in purple, and the local authority boundary in 

black. © Crown copyright – Leicester City Council 10019264. 
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Figure D.2 – Map of Diffusion Tube network 

 
  

Figure D.2: Map of 2022 diffusion tube locations in Leicester, shown in blue. The AQMA is 

shown in purple, and the local authority boundary in black. © Crown copyright – Leicester City 

Council 10019264. 
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Figure D.3 – Map of Low Cost ‘Zephyr’ Sensor Network 

 
  

Figure D.3: Map of 2022 low cost ‘Zephyr’ sensor locations in Leicester, shown in orange. The 

AQMA is shown in purple, and the local authority boundary in black. © Crown copyright – 

Leicester City Council 10019264. 
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Figure D.4 – Map of Leicester City Council Monitoring Network 

 

 

 

 

 

 

  

Figure D.4: Map of the entire air quality monitoring network in Leicester during 2022. Locations 

for air quality monitoring stations (green), diffusion tubes (blue), and low cost ‘Zephyr’ sensors 

(orange) are provided. The extent of the AQMA is shown in purple and the local authority 

boundary in black. © Crown copyright – Leicester City Council 10019264. 
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