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Report to: Licensing and Environmental Health Committee, 12th September  
   2022 
 

Report of: Head of Worcestershire Regulatory Services on Behalf of    
  Worcester City Council 

 
 

 
Subject: Proposal to Introduce ‘Real Time’ Air Quality Monitoring    

  Equipment to Manage Air Quality 
 

1. Recommendation 
 
That Committee –  

 
1.1 Notes the contents of the report and in particular the proposal to introduce 

 ‘real  time’ air quality monitoring equipment at various locations across the 
 City  

1.2 Endorses the submission of a grant funding application to the Department of 

 Environment, Food & Rural Affairs ‘Air Quality Grant Scheme’ that would 
 require match funding as set out in recommendations 1.3 and 1.4 

1.3 Recommends to Environment Committee that the capital programme be 
 amended by £4,500 for match funding the capital grant if the bid is 
 successful 

1.4 Recommends to Environment Committee the approval of annual revenue 
 funding of £2,500 to commence from 1st April 2023 

1.5 Notes that a further report will be submitted to this Committee in Spring 
 2023 should the grant funding application be unsuccessful or partly 

 unsuccessful in order to review the provision of ‘real time’ air quality 
 monitoring equipment 

2. Background 

 
2.1 Air pollution is associated with several 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 and older people, and those 
with heart and lung conditions. There is also a strong correlation with deprivation, as 

issues of poor air quality are commonly associated with less affluent areas.  

2.2 In Worcester there are monitored breaches of the National Objective for the annual 

average concertation of Nitrogen Dioxide (NO2). NO2 is also considered to be an 
indicator gas for a range of other pollutants such as fine particles, all of which are 
associated with the combustion of fossil fuels. Road going vehicles traversing the City 

are the single greatest contributor to the elevated levels of NO2 measured today.  
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2.3 For the purpose of complying with the Government set air quality management regime 
air monitoring in the City is undertaken exclusively with passive diffusion tube 

monitoring techniques. This method has been robustly tested over many years and is 
used by all local authorities for the purpose of monitoring NO2 in the outdoor 
environment. Data using this technique can be harvested over a large geographic area 

and this method has also proven excellent for the purpose of trending air quality over 
a long period of time. 

2.4 There are however limitations to using this technique. Diffusion tubes lack absolute 
accuracy and can display a +/-10% error rate so locations close to the government 
objective threshold for action require further study using more sophisticated methods. 

Diffusion tube results are not immediate as they must be subjected to the national 
QA/QC process which corrects the ‘tube bias’ retrospectively following the completion 

of the national adjustment. Hence data collected in a specific year is not available in a 
reliable format until the following April.  This means that the data cannot be acted 
upon for the purposes of informing the public on the status of air quality or used to 

monitor for other pollutants such as particulate matter such as PM10, PM2.5 and 
Ozone.  

2.5 The Environment Committee in January 2022 as part of budget setting felt they did 
not have sufficient information to make a recommendation for enhanced air monitoring 
for inclusion within the budget for 2022/2023.  As  consequence the matter was 

referred to Licensing and Environmental Health Committee (L&EH Committee).  

2.6 An amendment was then proposed at budget committee in February 2022 to include 

capital and revenue budget for the purchase and operation of Earthsense Zephyr Air 
Quality Sensors. This amendment was lost when put to a vote.  

2.7 In line with the decision made at Environment Committee in January further 

information was provided to L&EH Committee in June as part of the annual air quality 
update report. This report informed Members that there were a number of options 

available to the Council for the purposes of enhanced monitoring. Detail was also given 
as to the advantages that this would provide on informing the public which generated 

discussion around our responsibilities of informing the more vulnerable members of 
our community who are affected by air pollution. e.g. the young, elderly and people 
with cardiac and respiratory problems. 

2.8 It is recommended that any enhancement should consider the deployment of electro 
chemical sensor equipment due to their cost effectiveness and ability to measure 

several pollutants in real time along with an effective web-based information 
dissemination service. The purpose of this report is to explore several proposals, 
associated cost and seek approval for one of these options.   

2.9 Utilising the WRS Shared Service arrangements, the benefits of economies of scale 
and a partnership approach will be realised through a County wide air quality grant 

application to DEFRA to cover a significant proportion of the costs.   

2.10 The Air Quality Grant Scheme provides funding to local authorities to help improve air 
quality.  The scheme is intended to help local authorities make air quality 

improvements and meet their statutory duties under the Environment Act 1995. One 
of two lots covers projects such as this which will improve knowledge and information 

about air quality and steps individuals can take to reduce their exposure to air 
pollution.  The deadline for applications is 23rd September 2022 with successful bids 
announced later this year.  
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2.11 Should the bid be successful, Capital and revenue costs would be covered by DEFRA 
funding however a minimum of 10% match funding (as set out in Appendix 1) is 

expected of the successful applicant (this will be met by the District Councils in 
proportion to the number of sensors proposed for each Council area). DEFRA intend 
to monitor progress on project outcomes for 2 years following award.  

3. Recommended Option  
 

3.1 Officers have identified air quality Mesh or Zephyr monitors (by Earthsense) as the 
preferred option to monitor particulates due to several factors: firstly they are 
manufactured here in the UK and have proven to be relatively accurate and reliable as 

indicative monitoring techniques. One example is currently installed in Kidderminster 
through the WRS shared service providing real time air quality data and officers have 

been satisfied with the performance to date.  

3.2 These systems are compact, lightweight air pollution sensors that measure harmful 
gases and particle matter in real-time, including the main pollutants of concern (NO2 

and PM10 and PM2.5). They are powered using internal batteries or via solar panel 
and can be attached to a lamppost at the required location making siting flexible and 

expedient without the requirement of street works consent and additional installation 
costs. The sensors provide detailed air quality measurements in real-time and 
therefore can be used for a variety of purposes including identifying short term trends, 

tracking pollution hotspots, background concentration monitoring, investigating air 
quality in areas of public interest. These systems can also be used in isolation or 

deployed as a network across a wide area to provide a detailed picture.  

3.3 Examples of where the proposed sensors are linked in to air quality websites include 
Air Quality in the United Kingdom (ukairquality.net) and Kent and Medway Air Quality 

(kentair.org.uk) . 

3.4 Whilst DEFRA are considering the expansion of the criteria for air quality monitors to 

include the Mesh or Zephyr monitors proposed, they are not currently suitable for 
undertaking the reporting element of Local Air Quality Management.  This means the 

results from these monitors can’t be used exclusively in the statutory reporting to 
DEFRA or in determining whether there should be amendments made to the extent of 
the existing Air Quality Management Area.  Thus, they can only ever be used as a 

guide or informative tool.  Appendix 2 shows for illustrative purposes the Zephyr 
monitors.   

3.5 The existing monitoring of air quality through diffusion tubes would continue, as this 
can be used for DEFRA reporting purposes and is relatively inexpensive, but they 
require monthly collection and provide an annual average figure which has to be 

considered in the context of long term trends.  This monitoring network does not allow 
for short term investigation of issues, solutions or events.  

3.6 It is recommended that a reasonable number of monitors are deployed to provide a 
good resolution in terms of air quality across the city. Monitoring in this way at a 
number of locations would be beneficial and allow for exploration of the some of the 

scenarios around schools, busy areas where people gather, busy road junctions and 
their exposure to particulate matter and the identification of poor air quality episodes. 

The purpose of the proposed enhancement is to focus attention on specific locations 
and enable behaviour changes to be made or trialled and the impacts understood in 
real time.  This will provide greater opportunities for the public and businesses to 

engage with air quality management and focus the attention of all organisations 
concerned on those areas where additional significant involvement is required to 

resolve air quality issues.   

https://www.ukairquality.net/
https://kentair.org.uk/
https://kentair.org.uk/


Title/Version xx 4 Author: 

3.7 Historically the action planning process has been focused on officers of the District 
Council producing plans that identify all the actions that could be taken to resolve air 

quality issues in specific locations of poor air quality. The success of that plan requires 
the engagement of all stakeholders and to date it has been difficult to get commitment 
from all parties.  Rolling out a programme of monitoring that informs everyone in real 

time of the air quality and enables engagement at a local level provides opportunities 
to bring more stakeholders into the solution and puts additional pressure on those not 

engaging.  As well as enabling focus on local areas where monitors are located it would, 
if sufficient monitors are put in place, provide a wider understanding of the air quality 
across the city and help to influence behaviour change that would positively impact on 

the background levels of pollution.  

3.8 With the above in mind WRS have formulated a set of monitoring locations that could 

be deployed, A to C that build up from each other in terms of monitoring coverage and 
increasing cost (see Appendix 1).   

3.9 (A) City Centre monitoring - This would consist of three monitoring locations which 

is considered to be the minimum number of units that should be considered. This 
would provide a useful picture of air quality concentrations in the city centre and give 

us basic notification of poor air quality episodes.  

3.10 Upper Tything in the vicinity of the Royal Grammar School. The Tything corridor has 
been identified as an area of concern with some exceedances for nitrogen dioxide. 

Several school campuses are located along this stretch with children walking to and 
from school and extra journeys generated for drop off and pick up. There are also a 

large number of shops and other commercial businesses located in the area.   
 
3.11 The Hive, the Butts – This is a city landmark and trip attractor for students and the 

public, including young children and school groups. It is located near to Bridge Street 
where the highest nitrogen dioxide concentrations in Worcester have been recorded. 

It represents a location where people may gather. The Butts is also an existing 
residential area of apartment living with additional residential areas likely with the 

redevelopment of the old Images night club.   
 

3.12 London Road – This is another area identified as an air quality concern with 

exceedances for NO2. It is a busy section of road with multiple street canyons. It also 
has a heavy pedestrian use as a route into the city centre, including a high proportion 

of students coming from the sixth form college and other education centres. As a wide 
residential area this could also provide seasonal data relating to wood burning stoves.  
 

3.13 (B) City Centre, St Johns and Blackpole monitoring - Includes the locations in A 
above with the following additional sites (6 in total). 

 
3.14 Angel Place - This is a city centre location with a heavy footfall of shoppers and 

visitors and some restaurants and cafes. The bus station is close by with frequent 

buses coming in and people waiting. It is also near the Cross which has been 
highlighted as a potential air quality concern and included in the recent Source 

Apportionment.  
 

3.15 St Johns – This is a busy pedestrian centre with a number of street canyons largely 

comprising commercial businesses at ground floor with residential properties above. 
The area has been identified as an air quality concern with exceedances of NO2. The 

nearby Christopher Whitehead School utilises Sainsbury’s car park as a school pick up 
point / drop off, with children spending time in the area whilst there also being an 
influx of vehicles in the vicinity.  
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3.16 Blackpole – Located in the vicinity of Elgar Retail Park. This represents a busy 

shopping area with various supermarkets and restaurants (with drive throughs) and 
an area of local business and industry. There are a number of schools located in the 
wider area on a busy road network. Bus stops are located on both sides of the Bilford 

Road near to the roundabout.  
 

3.17 (C) City-wide monitoring - Includes the locations in A and B above with the following 
additional sites (10 in total).  
 

3.18 Foregate Street - Located near to the Art Gallery and Museum, and the County Court. 
This is a busy pedestrian area and an area of air quality concern with exceedances of 

NO2. It is close to the railway station and a number of businesses with outside seating 
areas. It is also close to a busy, signal controlled junction.  
 

3.19 Sidbury / Commandery – This area is set on a busy road network with a number of 
major signalised junctions and is frequented by pedestrians with the cinema, shops, 

and restaurants, some with outside seating, located nearby. The cathedral also attracts 
a wide number of visitors. The monitoring location could focus near the Commandery 
or closer to the new Cathedral Plaza area where there is a busy bus stop and areas for 

seating.   
 

3.20 Hylton Road – To be located in the vicinity of Worcester University. This is a busy 
road junction with heavy use by pedestrians, close to university campus and nearby 
primary school.  

 
3.21 Newtown Road – Located near to the Worcester Royal Hospital and comprising a 

busy road network and expanding areas of residential and commercial development. 
There are vulnerable groups utilising the hospital and represents a destination for 

pedestrians.  
 

3.22 City-wide monitoring as described in C (which includes A, B and C locations) above is 

the preferred option as it provides the greatest coverage and the highest resolution 
across a comprehensive area of the city. 

3.23 Whilst we are seeking grant funding for this project there is presently no indication 
that such an application will be successful so the Council needs to be mindful of the 
need to commit to an annual revenue budget for maintaining this equipment beyond 

year 1 which is detailed in Appendix 1 should the recommendation be agreed without 
the caveat that it is subject to a successful funding bid.   

5. Alternative Options Considered 
 

5.1 There is no legal requirement to undertake additional monitoring.  The Council could 

continue to rely on the existing network of diffusion tube (passive) monitoring.  This 
approach does not utilise the opportunity that the DEFRA Air Quality Grant presents 

to bring about engagement and behavioural change.  

5.2 The Council could determine to proceed with the recommendation irrespective of the 
funding bid being successful. This would represent a financial commitment that would 

need to be covered should the bid fail.  

5.3 A reduced geographical extent of the monitoring network could be considered.  Option 

A is considered to be the bare minimum in terms of usefulness and Option B (which 
includes A and B locations) would enable sufficient opportunities to conduct limited 



Title/Version xx 6 Author: 

trials and provide engagement opportunities with action planning but would not cover 
the majority of the city and therefore be a fully city wide opportunity.  

6. Implications 
 
6.1 Financial and Budgetary Implications 

The recommendation relies on a successful Defra Grant application for 90% of costs. 
However, it would require an investment of £4,000 in capital expenditure and revenue 

expenditure of £500 in year one and £2,500 in year two.  A reduction in the number 
of monitors proposed would reduce those costs.  
 

The capital costs would be met be an amendment to the capital programme. The 
revenue implications of this would be minimal. There is no in-year implication for the 

ongoing revenue costs. These would need to be included in the budget for 2023/24 as 
a budget pressure. 

 

6.2 Legal and Governance Implications 
The City Council has a legal obligation through the Environment Act 1995 to monitor 

and report on air quality and through amendments made by The Environment Act 
2021 to engage with other stakeholders in progressing action plans to tackle poor air 
quality.  This proposal would further the Council’s work in tackling poor air quality by 

influencing behaviour and encouraging engagement and action in hotspot areas.  
 

6.3 Risk Implications 
There are no risks (other than cost) to the Council with this proposal.   

 

6.4 Corporate/Policy Implications 
The proposal supports the actions set out in the September 2013 Air Quality Action 

Plan and those being included in the proposed revision of that Plan (currently being 
drafted).   It also potentially supports the City Plan priority ‘enhancing and sustaining 

our beautiful city for future generations’ through improved air quality and behaviours 
that lead to that.  

 

6.5 Equality Implications 
Poor air quality adversely effects those from more deprived areas with links to health 

and housing inequalities that are also likely.  The proposal therefore will potentially 
have a positive impact on health for those areas that are more socially deprived.   

 

6.6 Human Resources Implications 
Other than during the bid writing process, where economies of scale are being utilised 

(through the shared service provided by WRS), there are no human resource 
implications.  

 

6.7 Health and Safety Implications 
There are no health and safety implications. 

 
6.8 Social, Environmental and Economic Implications 

The projects supports all headings as it promotes air quality improvements currently 

identified in the present Worcestershire Air Quality Action Plan. 
 

 

 
Ward(s):   All 
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Contact Officer: Richard Williams – Principal Officer (Planning &Technical 
Pollution) WRS Richard.williams@worcsregservices.gov.uk 

 01562 732581 
Background Papers: none  
 

mailto:Richard.williams@worcsregservices.gov.uk
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Appendix 1 

 
 

A – City Centre Cost 
Match funding (10%) 

2022-23 grant 

Capital Investment (3 units) £12,000 £1,200 

Annual data £1,500 £150 

total £13,500 £1,350 

   

Revenue (maintenance and data)     

maintenance £6,000 £600 

Annual data £1,500 £150 

total £7,500 £750 

   

   

B – City Centre, St Johns and Blackpole Cost 
Match funding (10%) 

2022-23 grant 

Capital Investment (6 units) £24,000 £2,400 

Annual data £3,000 £300 

total £27,000 £2,700 

   

Revenue (maintenance and data)     

maintenance £12,000 £1,200 

Annual data £3,000 £300 

total £15,000 £1,500 

   

   

C – City Wide monitoring Cost 

Match funding (10%) 

2022-23 grant 

Capital Investment (10 units) £40,000 £4,000 

Annual data £5,000 £500 

total £45,000 £4,500 

   

Revenue (maintenance and data)     

maintenance £20,000 £2,000 

Annual data £5,000 £500 

total £25,000 £2,500 

 
 

 
 
 

 
 

 
 
 

Appendix 2 
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The Earth Sense Zephyr monitors 
 

 
 
235mm (h) x 160mm (w) x 114mm (d) 
 

Below, in situ using solar panel energy source: 
 

 
 
All photographs obtained from Earthsense website: https://www.earthsense.co.uk/zephyr  

https://www.earthsense.co.uk/zephyr

