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Executive Summary
Staffordshire Moorlands District Council‘s Air Quality Action Plan (AQAP) has been
produced as part of our statutory duties required by the Local Air Quality
Management framework. It outlines the action the Authority will take to improve air
quality in Staffordshire Moorlands between June 2019 -2024.
It is recognised that Air pollution is associated with a number of adverse health
impacts and as a contributing factor in the onset of heart disease and cancer.
Research would suggest that air pollution particularly affects the most vulnerable in
our society. Often these are children and older people, and those with heart and lung
conditions. Research would further suggest that there is also often a strong
correlation with issues of equality, because areas with poor air quality are also often
the less affluent areas1,2.
The cost to society annually from the impacts of particulate matter in the UK is
estimated to be around £16 billion.
3

.

Staffordshire Moorlands District Council is committed to reducing the exposure limits
to poor air quality for its residents in order to improve their health.

Following the source apportionment exercise carried out for the two AQMAs, the
results indicated that the major contributors to NO2 in all the AQMAs are Cars, LDVs
and HDVs.

AQMA No1; Leek, the Authority’s priorities should be focused on:
 The reduction of emissions from Cars and Heavy Duty Vehicles (HDV);
 Improving traffic flow through Leek and reducing congestion, notably along
Broad Street and Ball Haye Road;
 Reduction in local Background emissions

1

Environmental equity, air quality, socioeconomic status and respiratory health, 2010
Air quality and social deprivation in the UK: an environmental inequalities analysis, 2006
3
Defra. Abatement cost guidance for valuing changes in air quality, May 2013
2
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AQMA No2; Cellarhead the Authority’s priorities should be focused on:


The reduction of emissions from cars (diesel), vans and HDV’s;



Junction improvements are required where traffic form queues that are close
to residential properties, particularly Northbound along the A520.

The Authority has developed actions to improve air quality in the District and
specifically within the AQMAs. These improvements can be considered against the
following five broad topic areas:


Transport measures – changes to road layout or operation; formulation of
traffic plans with the aim being to encourage the use of greener modes of
transport and/or reduce congestion and associated vehicle emissions;



Leading by example measures – measures that SMDC will implement to
encourage wider behavioural changes in the local population with respect to
their travel choices;



Education, community and partnership measures – provision of information to
increase community awareness of the challenges faced on air quality within
the local area, and to facilitate behavioural change;



Statutory measures – use of legislation and targeted enforcement to control air
pollution; and



Air quality monitoring – Implement satisfactory air quality monitoring, ensuring
data is available to track outcomes of the implementation of our action plan
measures and allow effective management of air quality.

The Authority’s priorities are focussed on the reduction of emissions from road traffic
throughout the District. Regulation of emissions from industry have shown to be
sufficient such that these sources of emissions are not the significant contributor to
the problems identified by the Authority in respect of the AQMAs.
In this AQAP the Authority outlines how we plan to effectively tackle air quality issues
within our control. However, the Authority recognises that there are a large number
of air quality policy areas that are outside of our influence, (such as vehicle emissions
standards agreed in Europe) but for which the Authority may have useful evidence,
and so we will continue to work with regional and central government on policies and
issues beyond Staffordshire Moorlands District Council’s direct influence.
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Responsibilities and Commitment
This AQAP was prepared by the Environmental Health Department of Staffordshire
Moorlands District Council with the support and agreement of the following officers
and departments:
Dr Daniel McCrory (Senior Pollution Specialist)
Alicia Patterson (Head of Regulatory Services)
Mark Trillo (Executive Director)
The Authority’s AQAP will be subject to an annual review, appraisal of progress and
reporting to the Community Overview & Scrutiny Panel. Progress each year will be
reported in the Annual Status Reports (ASRs) produced by Staffordshire Moorlands
District Council as part of our statutory Local Air Quality Management duties.
If you have any comments on this AQAP please send them to Regulatory Services
at:
Address:

Staffordshire Moorlands District Council
Moorlands House
Stockwell Street
Leek
ST13 6HQ

Telephone: 01538 395400 ext 4413
Email: Daniel.McCrory@staffsmoorlands.gov.uk
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1

Introduction

The Authority’s consolidated Air Quality Action Plan (AQAP) has been prepared
following the declaration of two Air Quality Management Areas (AQMAs) for nitrogen
dioxide (NO2) in the Staffordshire Moorlands. The first, AQMA No1 is located in Leek
and the second AQMA No 2 at Cellarhead Cross-roads.
This report outlines the actions that Staffordshire Moorlands District Council (SMDC
– the Council) will deliver between 2019-2024 in order to reduce concentrations of air
pollutants and exposure to air pollution, thereby positively impacting on the health
and quality of the life of residents and visitors to the Staffordshire Moorlands .
It has been developed in recognition of the legal requirement placed on the local
authority to work towards Air Quality Strategy (AQS) objectives that fall under Part IV
of the Environment Act 1995 and relevant regulations made under that part, to
ensure the Authority meets the requirements of the Local Air Quality Management
(LAQM) statutory process. The Act does not prescribe any timescale for preparing an
AQAP. However, the Government expect them to be completed within 18 months
following the designation of any AQMAs. The prime responsibility for preparing and
submitting the AQAP rests with SMDC, however, there is a requirement on other
relevant stakeholders to collaborate with SMDC to identify proposals in pursuit of the
AQS objectives within their respective responsibilities and functions
This Plan will be reviewed every five years, progress on measures set out within this
Plan will be reported annually within SMDC’s air quality ASR.
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Summary of Current Air Quality in
Staffordshire Moorlands District Council

The latest ASR report from Staffordshire Moorlands District Council detailing air
quality and pollution levels across the Staffordshire Moorlands in 2019 can be found
in Appendix 1:

2.1 AQMA No.1; Leek
2.1.1

AQMA No1; Description

Leek (pop. 20,768) is the principal town within Staffordshire Moorlands District. It is a
traditional market town with a large range of facilities that serves a wide rural area.
Leek is situated at the foot of the Peak District National Park, 10 miles east of the
North Staffordshire conurbation.
The A53 is a primary link road from Stoke on Trent to Leek, which rises on a steady
incline from the southern gateway through the centre of the town and is prone to
queuing traffic. This is most apparent, south / down-gradient of the busy A53 Brook
Street / Broad Street; A520 St Edward Street / Compton junction on the North bound
side, and A53 Ball Haye Street / Ball Haye Road; A523 Stockwell Street / Buxton
Road Junction.
Air Quality Monitoring along A53 (Broad Street) in Leek and the A53 (Ball Haye
Street) identified exceedances of the annual mean NO2 objective at relevant
locations immediately adjacent to the road and necessitated that an Air Quality
Management Area (AQMA) be declared.
A further detailed assessment was undertaken in 2018 and delineated the extent of
the potential exceedances and the area to be included in AQMA. The results of the
detailed assessment indicate that the majority of predicted AQ exceedances are
“within the roads” but also at around 74 properties. It should be noted that this is a
conservative/ worse case scenario and is likely to have resulted in the over-prediction
of pollutant concentrations so may suggest a larger area of exceedance than is
actually occurring. However it provides the basis for a conservative AQMA to be
declared that ensures that all potential areas of exceedance are included.
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SMDC Air Quality Management Area No1; Leek was declared in 2019. It covers the
whole of the area shown in Figure 2.1 and is available online - https://ukair.defra.gov.uk/aqma/local- authorities?la_id=258.

Staffordshire Moorlands District Council Air Quality Action Plan 2019-2024

3

Staffordshire Moorlands District Council
Figure 2.1

AQMA No 1; Leek and Monitoring Locations
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2.2 AQMA No.1; Cellarhead
2.2.1

AQMA No.1; Cellarhead

The Cellarhead Crossroads Junction is a busy junction between the A52 and A520,
connecting Stoke -on-Trent, Leek and Cheadle. The site is monitored due to the
location of a small row of houses adjacent to the south west side of the junction on
the A520. Air Quality Monitoring identified exceedances of the annual mean NO2
objective at relevant locations immediately adjacent to the road and necessitated that
an Air Quality Management Area (AQMA) be declared.
A further detailed assessment was undertaken in 2018 and delineated the extent of
the potential exceedances and the area to be included in AQMA. The results of the
detailed assessment indicate that the majority of predicted AQ exceedances are
“within the roads” but also at around 15 properties. It should be noted that this is a
conservative/ worse case scenario and is likely to have resulted in the over-prediction
of pollutant concentrations so may suggest a larger area of exceedance than is
actually occurring using a contour plot to aid visualisation of this area.
SMDC Air Quality Management Area No2; Cellarhead was declared in 2019. This is
shown in Figure 2.2 and is available online - https://uk-air.defra.gov.uk/aqma/localauthorities?la_id=258.
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Figure 2.2 – Monitoring Locations: Cellarhead
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2.3 Monitoring Results
2.3.1

AQMA No.1; Leek

The results from recent monitoring around Leek (2016 -2019) are shown in Table 2.1
below
Table 2.1

Nitrogen Dioxide (NO2) Monitoring Results in AQMA No1, Leek
3 (3)

NO2 Annual Mean Concentration (µg/m )
Site ID
2016

2017

2018

2019

**10

31.1

31.3

30.6

29.8

**11

38.1

35.2

35.4

35.4

**12

11.2

11.4

12.3

10.6

24

43.2

42.1

38.6

36.5

31

34.6

33.9

32.3

31.8

32

39.5

36

37

34.1

**25

47.4

41.6

43.4

44.1

34

33.5

28.8

27.6

26.3

37

45.3

41.8

39.8

38.9

41

37.7

32.3

31.8

31.1

**47

-

22.6

27.5

28.8

48

-

33.2

32.9

34.9

-

39.2

57
3
*Bold indicates exceedance of the 40 µg/m AQS
** Does not represent relevant exposure

No exceedances of above the annual mean NO2 objective were recorded, in AQMA
No1; Leek in 2019 at locations representing relevant exposure.

2.3.2

AQMA No.2; Cellarhead

The results from recent monitoring around Cellarhead (2016-2019) are shown in
Table 2.2 below
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Table 2.2
Cellarhead

Nitrogen Dioxide (NO2) Monitoring Results in AQMA No2,
3 (3)

NO2 Annual Mean Concentration (µg/m )
Site ID
2016

2017

2018

2019

38

50.8

47.9

42.3

41.7

39

51.1

48.2

42.1

41.9

42

48.9

41.2

40.7

41.2

C49

-

27.8

30

25.1

53

-

-

-

39.8

54

-

-

-

26.4

55

-

-

-

27.8

56
3
*Bold indicates exceedance of the 40 µg/m AQS
** Does not represent relevant exposure

-

30.5

The three monitored concentrations reported to be above 40µg/m³, were in the
AQMA No2 Cellarhead. The highest value recorded at a point of relevant exposure is
41.9µg/m³ at monitoring location 39 within the Cellarhead AQMA. The results are
consistent with previous years showing a slight general downward trend.
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3

Summary of Current Air Quality in
Staffordshire Moorlands District Council

3.1 Public Health Context
The Air Quality Indicator in the Public Health Outcomes Framework (England)
provides further impetus to join up action between the various local authority
departments which impact on the delivery of air quality improvements.
To help facilitate this, Defra commissioned research to develop a toolkit to help
local authorities and public health professionals tackle air pollution in their
area7. The toolkit provides a one-stop guide to the latest evidence on air
pollution, guiding local authorities to use existing tools to appraise the scale
of the air pollution issue in its area. It also advises local authorities how to
appropriately prioritise air quality alongside other public health priorities to
ensure it is on the local agenda.
Integral to a successful process is the development of communication
methods for localised air quality and health impact information. Communication
guides were developed through a series of workshops and interviews.
Participants included Directors of Public Health, public health professionals,
local authority air quality managers and members of the public.
The toolkit comprises the following key guides:


Getting to grips with air pollution – the latest evidence and techniques;



Understanding air pollution in your area;



Engaging local decision-makers about air pollution;



Communicating with the public on air pollution; and



Air Pollution: an emerging public health issue: Briefing for elected
members.

For SMDC, Staffordshire Moorlands is 3.8%, which is below the national
average of 5.2%, and below the regional average (West Midlands) of 5.0%.
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3.2 Planning and Policy Context
There are a number of related policies and strategies at the local and regional level
that can be tied in directly with the aims of the AQAP. The majority of these policies
and strategies are focused on transportation issues and therefore are likely to help
contribute to overall improvements in air quality across the Staffordshire Moorlands
District. The review of these strategies and policies also assists in not duplicating the
work within this AQAP, but instead focus on measures outside those considered
within these strategies and policies, but that still contribute towards their overall aims.
Local policies contained within the Local Transport Plan for Staffordshire, the Peak
District National Park Core Strategy and the Local Plan for Staffordshire Moorlands
District Council all aim to reduce pollution and traffic across the Staffordshire
Moorlands. These policies are currently being implemented through the inclusion of
planning conditions. Environmental Health are a consultee on planning applications
and routinely monitor all applications for potential contribution to air quality to ensure
that any potentially unacceptable increases in pollutants are identified and mitigated.
3.2.1

Local Plan (2016 -2031)

The emerging Local Plan (2016-2031) is at an advanced stage of production, with the
post-hearing main modifications consultation due to take place shortly. The Local
Plan is a District-wide development plan which replaces the Staffordshire Moorlands
Core Strategy (2014), and previous Local Plan to provide a framework for delivering
development for the period 2016 to 2031, by setting out the development strategy,
strategic and development management policies and land designations for the
District. Several of the previous policies have been updated to reflect a need to
improve the environment including air quality: The key policies are:


Policy SD2: Renewable/Low-Carbon Energy: The Council will strive to meet
part of the District's future energy demand through renewable or low-carbon
energy sources (which could be through a variety of technologies in line with
current evidence which identifies the feasibility of these forms of energy
across the District);



Policy SD4: Pollution and Water Quality: updated SD4 of the Core Strategy
(Staffordshire Moorlands District Council, 2014), and aims to avoid or mitigate
the effects of pollution by “only permitting proposals that are deemed
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(individually or cumulatively) to result in pollution (including air/ water/ noise/
vibration/ light/ ground contamination). If after mitigation, adverse effects are
deemed acceptable. This may be achieved by the imposition of planning
conditions or through a planning obligation”;


Policy DC1: Design considerations have been updated to including “creation
of healthy environments” specifically to address potential impacts of air
pollution (as raised in the Sustainability Appraisal);



Policy C1: Sustainability has been updated to include “support development
proposals which encourage electrical battery powered vehicles”;



Policy C3: Green Infrastructure: Mitigate the negative effects of climate
change and maximise potential climate benefits;



Policy T1: Development and Sustainable Transport seeks to reduce reliance
on the private car for travel journeys, reduces the need to travel generally and
accommodates residual development traffic in line with the Integrated
Transport Strategy (ITS). Development which generates significant demand
for travel or is likely to have significant transport implications (as identified
within a Transport Assessment) will, where appropriate, contribute to improved
public transport provision; contribute to junction improvements; traffic
management and highway infrastructure; provide proactive facilities and
measures to support sustainable transport modes including on-site features to
encourage sustainable travel methods e.g. cycle path links, cycle storage
facilities, bus stops, electric vehicle charging points etc.; and provide and
actively promote travel plans;



Policy T2: Other Sustainable Transport Measures seek to minimise the
environmental impact of freight road transport and to work with Staffordshire
County Council and other partner organisations to agree designated lorry
routes, freight handling facilities and greater rail use.

3.2.2

Local Transport Plan (2016 -2031)

Staffordshire County Council (SCC) is responsible for producing a statutory Local
Transport Plan (LTP) which sets out the Council's strategy for transport. SMDC also
benefits from having an Integrated Transport Strategy (ITS) specific to the District
(Staffordshire County Council, 2018). The measures in the ITS/LTP are aimed at
Staffordshire Moorlands District Council Air Quality Action Plan 2019-2024
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transport measures under the County Council’s jurisdiction and in the context of
regional air quality improvements sets out the following policies:
o Policy 5.1: Promote alternatives to private motor vehicles;
o Policy 5.2: Promote the use of low-emitting vehicles and vehicle
efficiency;
o Policy 5.3: Leading by example to reduce Staffordshire Road
Transport Emissions.
The two declared AQMAs along with the Cheadle area are currently included in ITS
and it is hoped that measures outlined will provide some benefit in easing
congestion.
3.2.3

Peak District National Park Core Strategy

The Peak District National Park Core Strategy includes several policies that will
impact on air quality:


Policy T1 of the Peak District National Park Core Strategy aims to reduce the
need to travel and encourages sustainable transport by making the National
Park’s characteristics the primary criterion in planning and design decisions,
by deterring cross-park traffic, and by encouraging sustainable transport (Peak
District National Park Authority, 2011);



Policy LC21 of the Peak District Local Plan (Peak District National Park
Authority, 2001) on pollution and disturbance has been retained. It is designed
to prevent development that presents a risk of pollution.

3.3 Source Apportionment
The AQAP measures presented in this report are intended to be targeted towards the
predominant sources of emissions within the two AQMAs, with specific focus on
those emissions sources which potentially contribute to the exceedances of the
annual mean AQS objective for NO2 within the AQMAs.
Source apportioned nitrogen dioxide concentrations have been calculated taking
account of the different proportions of nitrogen oxides emitted by different vehicle
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types. The different proportions have been calculated in line with guidance provided
in LAQM.TG16 (Defra, 2016) for both AQMAs.
The following categories have been included in the source apportionment:
•

Regional background; which the Council is unable to influence;

•

Local background; which the Council may have some influence over;

•

Road Traffic;

and

3.3.1



Cars;



Lights Good Vehicles (LGV);



Buses;



Heavy Goods Vehicles (HGVs); and



Other vehicles (e.g. Motorcycles).

Source Apportionment: AQMA No1 Leek

In order to develop appropriate measures to improve air quality in Leek town centre
and inform the action plan, it is necessary to identify the sources contributing to the
objective exceedances within the study area.
Table 3.1 and Figure 3.1 show the contribution from each of the different categories
to total predicted annual mean nitrogen dioxide concentrations at each of the “worst
case” receptors assessed (Clerk Bank, Ball Haye Street and at the junction of the
A53 and A520). The percentage contributions at all sites are shown in Table 3.2 and
Figure 3.2.
In all cases, the contribution from cars to the total nitrogen dioxide concentration is
greatest (33-36%), followed by emissions from LGVs which average 18% across all
three sites. The contribution from local background and HGVs both contribute
significantly to the annual mean, with increments ranging from 10-20% and 14-19%,
respectively.
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Table 3.1: Contributions of Different Sources to Total Predicted Annual Mean
Nitrogen Dioxide Concentrations (µg/m3)
3

Annual Mean Contribution (µg/m )
Receptor

Regional
Background

Local
Background

MC

Car

LGV

HGV

Bus

Clerk Bank

3.3

7.2

0.0

12.6

6.5

5.8

2.3

Ball Haye
Street

3.2

7.2

0.0

12.2

5.6

5.3

3.5

A53/A520
Junction

2.9

6.5

0.1

23.8

13.9

12.5

5.9

Figure 3.1: Contributions of Different Sources to Total Predicted Annual Mean
Nitrogen Dioxide Concentration (µg/m3)
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Table 3.2: Percentage Contributions of Different Sources to Total Predicted
Annual Mean Nitrogen Dioxide Concentrations
Annual Mean Contribution (%)
Receptor

Regional
Background

Local
Background

MC

Car

LGV

HGV

Bus

Clerk Bank

5.1

7.4

0.2

35.1

21.5

23.8

7.0

Ball Haye
Street

8.6

19.2

0.1

33.4

17.2

15.4

6.1

A53/A520
Junction

8.8

19.5

0.1

32.9

15.0

14.2

9.5

Figure 3.2: Contributions of Different Sources to Total Predicted Annual Mean
Nitrogen Dioxide Concentration (µg/m3)

A reduction in traffic emissions from Leek’s busiest roads and junctions, especially
those within ‘street-canyons’, would result in a decrease in concentrations of nitrogen
dioxide.
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3.3.2

Source Apportionment: Cellarhead

In order to develop appropriate measures to improve air quality in Leek town centre
and inform the action plan, it is necessary to identify the sources contributing to the
objective exceedances within the study area.
Table 3.3 and Figure 3.3 show the contribution from each of the different categories
to total predicted annual mean nitrogen dioxide concentrations at the modelled “worst
case” receptor.
Table 3.3: Contributions of Different Sources to Total Predicted Annual Mean
Nitrogen Dioxide Concentrations at worst case receptor
Regional
Background

Local
Background

MC

Car

LGV

HGV

Bus

Annual Mean
Contribution
3
(µg/m )

3.8

5.5

0.1

26.2

16.0

17.7

5.2

% of Total
Concentration

5.1

7.4

0.2

35.1

21.5

23.8

7.0

Figure 3.3: Percentage Contributions of Different Sources to Total Predicted
Annual Mean Nitrogen Dioxide Concentration (µg/m3) at worst case receptor
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The contribution from cars to the total nitrogen dioxide concentration is greatest
(35%), followed by emissions from HGVs (23%) and LGVs (22%). Owing to the rural
setting, the contribution from the local background is relatively small (7%). A
conservative modelling methodology has been used in the prediction of road traffic
derived pollutant concentrations, thus the calculated contributions from road traffic
are likely to represent worst-case estimates.

3.4 Required Reduction in Emissions
In line with the methodology presented in Box 7.6 of LAQM.TG(16)16, the necessary
reduction in Road NOx emissions required to bring each AQMA into compliance is
calculated below. This is done at each worst-case exposure location, where values
exceeded the objective.
3.4.1

Required Reduction in Emissions AQMA No1

Table 3.4 sets out the required reduction in local emissions of NOx that would be
required at the A53/A520 junction, the only one of the three selected receptor
locations where an exceedance is predicted, in order for the annual mean objective
to be achieved.
The annual mean nitrogen dioxide concentration predicted at the A53/A520 junction
in Leek town centre is 65.5 μg/m3 for 2016. This requires a reduction of 25.5 μg/m3
in order for the objective to be achieved. Table 3.4 shows that at this location a
reduction of 73.6 µg/m3 in NOx emissions would be required in order to achieve the
objective. This equates to a reduction of 54.4 % in local road traffic NOx emissions
at this receptor location. As has already been described, a conservative modelling
methodology has been used in the prediction of road traffic derived pollutant
concentrations, thus the concentrations presented here are likely to represent very
conservative estimates; it is likely that the reduction required is actually smaller than
calculated.
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Table 3.4: Improvement in Annual Mean Nitrogen Dioxide Concentrations and
Nitrogen Oxides Concentrations Required in 2016 to Meet the Objective
Unit
Required Reduction in
annual mean nitrogen
dioxide (NO2)
Required Reduction in
annual mean nitrogen
oxides (NOx)

3.4.2

µg/m

A53/A520 Junction

3

25.5

% of total predicted
NO2
µg/m

38.9

3

73.6

Required Reduction in Emissions AQMA No2

The annual mean nitrogen dioxide concentration predicted at the worst case receptor
was 74.6 μg/m3 for 2016. This requires a reduction of 34.6 μg/m3 in order for the
objective to be achieved. Table 3.4 shows that at this location a reduction of
109.3 µg/m3 in NOx emissions would be required in order to achieve the objective.
This equates to a reduction of 64.2% in local road traffic NOx emissions at this
location. A conservative modelling methodology has been used in the prediction of
road traffic derived pollutant concentrations, thus the concentrations presented here
are likely to represent very conservative estimates; it is likely that the reduction
required is actually smaller than calculated.
Table 3.4: Improvement in Annual Mean Nitrogen Dioxide Concentrations and
Nitrogen Oxides Concentrations Required in 2016 to Meet the Objective
Unit
Required Reduction in
annual mean nitrogen
dioxide (NO2)

Required Reduction in
annual mean nitrogen
oxides (NOx)

µg/m

3

% of total predicted
NO2
µg/m

3

% of total predicted
NOx

A53/A520 Junction
34.6
46.4
109.3
64.2
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3.5 Key Priorities
The source apportionment exercise for the two AQMAs indicated that the major
contributors to NO2 in all the AQMAs are Cars, LDVs and HDVs.
AQMA No1 Leek, our priorities should be focused on:
 The reduction of emissions from Cars and Heavy Duty Vehicles (HDV);
 Improve traffic flow through Leek and reduce congestion, notably along Broad
Street and Ball Haye Road;
 Reduction in local Background emissions.

AQMA No2 our priorities should be focused on:


The reduction of emissions from cars (diesel) and vans and HDVs;



Junction improvements to traffic flow at the junction, particularly Northbound
along the A520, where queuing traffic is very close to residential properties.

The proposed AQAP measures to achieve these goals can be divided into five
targeted categories, although there is often considerable overlap between some of
the categories:


Transport measures – changes to road layout or operation; formulation of
traffic plans with the aim being to encourage the use of greener modes of
transport and/or reduce congestion and associated vehicle emissions;



Leading by example measures – measures that SMDC will implement to
encourage wider behavioural changes in the local population with respect to
their travel choices;



Education, community and partnership measures – provision of information to
increase community awareness of the challenges faced on air quality within
the local area, to facilitate behavioural change;



Statutory measures – use of legislation and targeted enforcement to control air
pollution; and
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Air quality monitoring – ensure satisfactory air quality monitoring data is
available to track outcomes of the implementation of our action plan measures
and allow effective management of air quality.

With the exception of specific transport measures, most of the proposed measures
within these categories are applicable to both AQMAs.
3.5.1

Transport Measures

Transport measures have been identified as a strong priority, for each of the AQMAs.
As all the roads through affecting both AQMAs are managed by Staffordshire County
Council Highways Authority there is little the Council itself can affect by way of
intervention measures.
The two declared AQMAs along with the Cheadle area are currently included in
Staffordshire Moorlands’ Integrated Transport Plan and it is hoped that measures
outlined will provide some benefit in easing congestion. The 2020/21 capital
highways programme already includes a range of interventions across AQMA areas
that will support and improve air quality. Plans include roundabout, junction and
signals improvements to reduce congestion, enhancing walking and cycling routes to
encourage more sustainable forms of travel, and improved signage and road
markings to keep traffic moving.
In addition discussions with the Highways Authority identified the following additional
actions for each of the two AQMAs
3.5.1.1 Transport Measures: AQMA No1 Leek
Potential highway options:
•

Review junction layout at Compton/Newcastle Road – including signing
and markings;

•

Review junction layout at Ball Haye Street/Stockwell Street – including
signing and markings;

•

Review signal timings at Compton/Newcastle Road and Ball Haye
Street/Stockwell Street.

3.5.1.2 Transport Measures: AQMA No 2 Cellarhead
Potential highway options:
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•

Review road markings including lane markings – move stopped
vehicles away from terraced properties, reduce issues of vehicles
stopping beyond the STOP line - Consider moving the STOP line,
consider whether a yellow box type marking may be suitable and useful;

•

Modify traffic signal settings – consider time of day.

Staffordshire Live Labs Programme
The Simulated Live Labs programme is being led by Staffordshire County Council
and its highways delivery partner Amey and funded by Department for Transport
through ADEPT (Association of Directors for Economy, Environment, Planning and
Transport). A challenge has been issued to the private sector to identify innovative
technology solutions to improve air quality across three air quality management
areas within Staffordshire, including AQMA No2 Cellarhead.
AQMA No2 Cellarhead was put forward in 2019 to be part of the study and was
chosen to test traffic management solutions proposed by the company Fotech.
Fotech proposed to use fibre cables that run across Cellarhead junction and
numerous areas of Staffordshire to detect vibrations from vehicles and pedestrians,
Using this data to monitor and detect traffic queues developing at the Cellarhead
crossroad.
In order to assess the impacts on Air Quality a series of programmes has deployed a
network of real time air quality sensors, in addition to the existing diffusion tubes, at
each of the crossroads . Further details of the proposal can be found in appendix D.
3.5.1.3 Transport Measures; Electric Vehicle Charging Strategy
The installation of Electric Vehicle charge points across the district is considered a
key component in helping both commercial and residential road users switch from
high emission diesel vehicles to less polluting alternatives at both AQMAs (and
across the district as a whole)
The UK government has pledged to make all new cars and vans effectively zero
emission by 2040 (The Road to Zero – 2018). By 2050 it plans for almost every car
on the road to be zero emission. The transition to zero emission vehicles will be
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mainly consumer and industry led but local authorities have an important role to play
in facilitating this change.
No networks operated any charge points on public operated car parks in the
Staffordshire Moorlands, therefore the public have very limited options for charging
EVs.
It is proposed to work with Staffordshire County Council to develop an Electric
Vehicle Charging Strategy for Staffordshire Moorlands.
The goals of the strategy will include:


County Wide Feasibility Study and development of an EV Action Plan;



Integration Work with partners on the provision and delivery of low
emission vehicles;



Adopt a partnership approach to trial new LEV technologies and explore
opportunities to innovate;



Work through the planning system and with private developers and
landowners to provide LEV;



Adopt a partnership approach to review current parking management
policies;



Work with partners to raise awareness of low emission travel;



Facilitate take up of LEV for employees;



Deploy LEVs within its pool fleet;



Work with partners to support private industry and public sector
organisations to deploy LEVs within fleets.

3.5.1.4 Transport Measures; Green Infrastructure
These include:
 Sustainable Travel Town Initiatives including a full package of measures to
promote and encourage more sustainable transport;
 Business Travel Planning to include encouraging lower carbon HGV
technologies;
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 Encouraging walking and cycling, creation of viable cycle networks which link
to the wider Greenway network throughout Staffordshire, and promotion and
marketing of networks, including production of maps;
 Provision of cycle training for adults if required. Smarter driving campaign,
potential for provision of discounted smarter driving training;
 Vehicle type and fuel choice campaign – awareness raising campaign,
including providing up-to-date information regarding outlets selling alternative
fuels;
 Transport Choices education campaign;
 Anti Idling.

3.5.2

Leading By Example Measures

The measures that we will seek to adopt will be delivered through Policy (Section
3.3)
These include:
 Review of Environmental Policies in the local plan and develop specific
policies around Air quality;
 Develop Supplementary Planning Documents (SPDs) in conjunction with the
Staffordshire Air Quality Forum that include the details of the types of
assessments and appropriate pollution prevention or mitigation measures that
may be adopted to facilitate development;
 Taxi Licensing Review; Review of the current emission standards allowed for
taxis cabs in the district;


Green Fleet Review; the Council will engage with the with the Energy Saving
Trust who run the Local Government Support Programme to undertake a fleet
review to identify opportunities to reduce emissions, decarbonise, improve air
quality and increase electric vehicle adoption of our existing fleet;

 Adopting an anti-idling policy / eco-driver training for some essential car users;
 Securing EV charging points at appropriate places of work;
 Continuing to develop initiatives, such as flexible working, that reduces the
need for employees to use their cars to get to work.
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3.5.3

Education, community and partnership measures

Influencing behavioural change forms a key action plan measure to drive localised
improvements in air quality. This is particularly important, as improvements through
infrastructural changes alone are considered unlikely to achieve significant
improvements in air quality. Behavioural change will also make travel fit for purpose
in the future by encouraging reductions in the need to travel, more sustainable
modes of travel and employment of new technology.
It is proposed that this will be delivered through three areas

Business Engagement
The approach will look to offer businesses a variety of options;
Air quality sustainable travel action plans – Transition of travel plans to
include all forms of air quality actions that businesses can engage;
Active travel and air quality events – increase awareness and
confidence in cycling and walking, short trip journey options, PTP, electric
vehicles, local public transport and information on all forms of air quality issues
and solutions;
Car share – procurement of improved car share database March 2020
planned following customer feedback;
Energy saving Trust – bring in external agencies to complement active
travel to increase businesses’ “green” transformation.



School Engagement
Travel Planning, Curriculum, Campaigns, Initiatives, Walking Bus, targeted
areas where school traffic impacts on AQMA areas. Engagement includes
active travel campaigns through an academic annual calendar, STARS travel
planning, anti-idling campaigns.
 Local communications campaigns – Local engagement events to reach all
users of local networks within AQMAs to highlight the short trip opportunities.
Use communications through local bespoke campaigns to support domestic
air pollution awareness specific campaigns e.g. domestic, wood burning Anti
idling Campaigns.
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This will be delivered in part with the support of the Air Aware Staffordshire project.
The Air Aware campaign is a joint collaboration with Staffordshire County Council
and other Staffordshire authorities funded by Defra, to deliver the above targets, as
well as support Staffordshire wide EV feasibility study.

4

Development and Implementation of
Staffordshire Moorlands District Council
AQAP

Staffordshire Moorlands District Council Air Quality Action Plan 2019-2024

25

Staffordshire Moorlands District Council

4.1 Consultation and Stakeholder Engagement
Local authorities are required to consult on their AQAP. To facilitate this process, an
Action Planning Steering Group was formed to provide an appropriate forum for
developing the AQAP. The composition of the Steering Group was carefully
considered to ensure the efficacy of the AQAP.
It is also important for the success of the AQAP to seek involvement from all local
stakeholders including local residents, community groups and local businesses in the
drawing up of the AQAP, in addition to their active participation in achieving the
AQAP measures.
The following is a list of statutory and non-statutory consultees to which the final draft
Plan is to be sent:


Department for Environment, Food and Rural Affairs;



Air Aware Project Board;



Staffordshire County Council Public Health;



Staffordshire County Council Highways;



Neighbouring local authorities;



Local residents within AQMAs;



Other relevant local stakeholders.

4.2 Steering Group
The draft AQAP has been led principally by the Environmental Health Department,
with support from the Air Aware Project Board and other senior officers within the
Council. Other parties have been drawn upon as necessary, including local Cllrs and
business representatives.
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AQAP Measures

Table 0.1 shows the Staffordshire Moorlands District Council AQAP measures. It
contains:


a list of the actions that form part of the plan;



the responsible individual and departments/organisations who will deliver this
action;



estimated cost of implementing each action (overall cost and cost to the local
authority);



expected benefit in terms of pollutant emission and/or concentration reduction;



the timescale for implementation;



how progress will be monitored.

Staffordshire Moorlands District Council has taken forward a number of direct
measures during the current reporting year of 2019 in pursuit of improving local air
quality. The majority of these have been as part of the Air Aware project.
The Air Aware Project is a joint project between SCC and SMDC and other
Staffordshire districts supported by a Defra grant, and aims to provide school
engagement, business engagement, and a communications campaign to raise
awareness of air quality issues, focussing on AQMAs. The project also funded an
EV feasibility study across Staffordshire.
The school engagement has targeted areas where school traffic impacts on AQMA
areas. Engagement includes:


Providing School assemblies on air quality;



active travel campaigns through an academic annual calendar;



accreditation of schools through STARS travel planning;



anti-idling campaigns to get parents to “switch off when they drop off”;



Provision of walking bus co-ordinators.

There are currently 7 Leek Schools engaged in the air aware Campaign:

Staffordshire Moorlands District Council Air Quality Action Plan – 2019-2024

27









St Edwards Middle;
Westwood First;
Churnet View Middle;
Beresford Memorial (First);
All Saints First;
Leek First;
St Mary’s Catholic.

The business engagement has targeted areas where business traffic impacts on
AQMA areas and offers businesses a variety of options for engagement with the
Air Aware team, based on their size, location and contribution to the local issue:


Air quality sustainable travel action plans – Transition of travel plans to
include all forms of air quality actions that businesses can engage in;



Active travel and air quality events – increase awareness and confidence in
cycling and walking, short trip journey options, PTP, electric vehicles, local
public transport and information on all forms of air quality issues and
solutions;



Car share – procurement of improved car share database March 2020
planned, following customer feedback;



Energy saving Trust – bring in external agencies to complement active
travel to increase businesses’ “green” transformation.

The Air Aware behaviour change communications campaigns, which are linked to
both the business and the schools projects, have been designed to raise
awareness of active travel, anti-idling, electric vehicles and air quality benefits. It
has run a series of promotional campaigns to highlight air quality projects across
Staffordshire in newspapers articles e.g.
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“Pupils target parents who leave their cars running outside North Staffordshire
school”

regional tv and providing free focused toolkits and campaign material, the Air Aware
website:
https://www.staffordshire.gov.uk/DoingOurBit/Get-Inspired/Clean-green-andsafe/Air- aware/Air-aware.aspx
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Table 0.1 ‒ Air Quality Action Plan Measures

Measure No.

1

2

Measure

EcoStars Fleet
Recognition
Programme

Development
of an
Electric
Vehicle
strategy

EU
Category

EU
Classification

Date
Measure
Introduced

Organisations
involved

Vehicle Fleet
Efficiency

Fleet efficiency
and recognition
schemes

2015

SMDC and
Transport & Travel
Research Ltd

Promoting Low
Emission
Transport

Procuring
alternative
Refuelling
infrastructure
to promote
Low Emission
Vehicles, EV
recharging,
Gas fuel
recharging

3

Installation of EV Promoting Low
Emission
charge points at
Transport
Council owned Car
Parks

Procuring
alternative
Refuelling
infrastructure
to promote
Low Emission
Vehicles, EV
recharging,
Gas fuel
recharging

4

Incentivise parking Promoting Low
Emission
for low emission
Transport
vehicles

Emission based
parking or permit
charges

Promoting Low
Continue to
Emission
promote and
Transport
increase the
installation of EV
charging points
through
development
control processes

5

6

Deployment of
Fotec Traffic
Management
Solutions at
Cellarhead
Crossroads

Traffic
Management

2019/2020

SMDC/ SCC

Funding
Source

Key
Performance
Indicator

Reduction in
Pollutant /
Emission from
Measure

Estimated /
Actual
Completion
Date

Progress to Date

SMDC/ Defra
Grant

Reduced fuel
consumption

Reduced fuel
consumption

Quantitative appraisal
is on-going

SCC/ SMDC/
Defra Grant

TBC

Reduced emissions
from vehicles

Implementation is ongoing

Operational

Operational

2021

SMDC

SMDC/
Defra Grant

TBC

Reduced emissions
from vehicles

Parking review being
undertaken for the
borough

2021 /2022

2021

SMDC

None

TBC

Reduced emissions
from vehicles

Parking review being
undertaken for the
district

2021 /2022

Procuring
alternative
Refuelling
infrastructure
to promote
Low Emission
Vehicles, EV
recharging,
Gas fuel
recharging

2015

SMDC

I
increased installation
of EV charging points

Reduced emissions
from vehicles

EV charging points are
conditioned through the
planning process, this is
to be strengthened by
the implementation of
Air Quality
supplementary planning
document

Operational

Control systems,
Congestion
management,
traffic reduction
Urban Traffic

2020

Amey/SCC/Keele
University/ SMDC

Reduction in traffic
congestion

Reduced emissions
from vehicles
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None

Department for
Transport
through ADEPT
(Association of
Directors for
Economy,
Environment,
Planning and
Transport).

Implementation is ongoing

Operational

Comments /
Barriers to
implementation

www.ecostars-uk.com

https://www.staffordshire.
gov.uk/Transport/Sustaina
ble-travel/Electricvehicles/Electricvehicles.aspx

https://www.amey.co.uk/a
mey-consulting/news-andcasestudies/2021/march/staffo
rdshire-county-counciland-amey-monitor-airquality-ahead-ofinnovative-trials/
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UTC,
Congestion
management,
traffic reduction

Not yet
commenced

SCC

Not yet commenced

Reduced emissions
from vehicles

Not yet commenced

SCC/ SMDC/ No of Business Travel
Plans approved &
Defra Grant
adopted

Reduced emissions
from vehicles

Quantitative appraisal is
on-going

Operational

https://www.staffordshire.g
ov.uk/DoingOurBit/GetInspired/Clean-green-andsafe/Air-aware/Airaware.aspx

SCC/ SMDC/
Defra Grant No of users registered

Reduced emissions
from vehicles

Quantitative appraisal is
on-going

Operational

https://share-a-lift.co.uk/

SCC/ SMDC/ No of Schools Travel
Plans approved &
Defra Grant
adopted

Reduced emissions
from vehicles

Quantitative appraisal is
on-going

Operational

7

8

Promoting
Travel
Alternatives

Workplace
Travel
Planning

2018/ 2019

SMDC/ SCC

Car share
scheme

Alternatives to
private vehicle
use

Car and lift
sharing
schemes

2018/ 2019

SMDC/ SCC

School Travel
Planning

Promoting
Travel
Alternatives

School Travel
Plans

2018/ 2019

SMDC/ SCC

Promoting
Travel
Alternatives /
Public
Information

Other

2018/ 2019

SMDC/ SCC

SCC/ SMDC/
Defra Grant

No of schools
engaged

Through public
awareness

Quantitative appraisal is
on-going

Operational

Anti-idling
enforcement

2018/ 2019

SMDC/ SCC

SCC/ SMDC/
Defra Grant

N/A

Reduced emissions
from vehicles

Quantitative appraisal is
on-going

Operational

SCC / SMDC

SCC / SMDC
Defra Grant

New website

Through public
awareness

Implementation is ongoing

Operational

9

10

Business Travel;
Planning

11
School based
educational
activities

SCC Capital
Highways
Programme

Reduction in traffic
congestion

Review of junctions
Traffic
in Leek and
Management
Cellarhead

12
Anti-idling
initiatives in
educational
settings

13

14

15

Communicati
on initiatives,
e.g. website
information
updates

Encourage taxis
licensed by the
Council to comply
with vehicle
emission limits

Traffic
Management

Public
Information

Promoting
Low Emission
Transport

Other

2017/18

Other

Not yet
commenced

SMDC

SMDC

Reduced emissions
from vehicles

Number of LEV in the
fleet

Reduced emissions
from vehicles and
buildings

This has been on hold Not yet commenced
whilst we awaited the
outcome of National
Guidance. Consultation
with taxi drivers planned
for 2021
Green Fleet Review is
on going

Not known

Support the
procurement of
greener fleet

Fleet efficiency and
Vehicle Fleet
recognition
Efficiency
schemes

16

Review
SMDC Local
Plan Policy SD4

Policy
Guidance and
Development
Control

Other policy

2020

SMDC

SMDC

TBC

Reduced emissions
from vehicles and
buildings

Implementation is ongoing

2023

17

Review
SMDC Local
Plan Policy T1

Policy
Guidance and
Development
Control

Other policy

2020

SMDC

SMDC

TBC

Reduced emissions
from vehicles and
buildings

Implementation is ongoing

2023

18

Review
SMDC Local
Plan Policy DC1

Policy
Guidance and
Development
Control

Other policy

SMDC

SMDC

TBC

Reduced emissions
from vehicles and
buildings

Implementation is ongoing
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2019

Number of LEV Taxis
in the fleet. All
licensed taxis should
meet minimum
emission standard

SMDC

2020

SMDC

https://www.staffordshire.g
ov.uk/DoingOurBit/GetInspired/Clean-green-andsafe/Air-aware/Airaware.aspx
https://www.staffordshire.g
ov.uk/DoingOurBit/GetInspired/Clean-green-andsafe/Air-aware/Airaware.aspx
https://www.staffordshire.g
ov.uk/DoingOurBit/GetInspired/Clean-green-andsafe/Air-aware/Airaware.aspx
https://www.staffordshire.g
ov.uk/DoingOurBit/GetInspired/Clean-green-andsafe/Air-aware/Airaware.aspx

2023
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19

20

21

22

23

Staffordshire Air
Quality Forum

Policy
Guidance and
Development
Control

Regional Groups
Co-ordinating
programmes to
develop Area
wide Strategies
to reduce
emissions and
improve air
quality

Use of the
planning regime
to minimise
impact of new
developments
on AQMAs

Policy
Guidance and
Development
Control

Integration of air
quality into all
relevant council
policies and
documents
Inspect under
the
Environmental
Permit regime
and enforce
legislation to
reduce
combustion
processes

Policy
Guidance and Air Quality Planning
and Policy
Development
Guidance
Control

Air quality
monitoring

Environmental
Permits

Public
Information

Air Quality
Planning and
Policy Guidance

Introduction/
increase of
environment
charges through
permit systems
and economic
instruments

Other
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Full engagement
across the group /
regular meetings

On-going

County-wide

On-going

SMDC /
Staffordshire AQ
Forum

SMDC

SPD implemented

2020

SMDC

SMDC

Reference to Air
Quality in all relevant
Council Policies

N/A

SMDC

Installations
adhering to permits
and enforcement /
penalties for
breaches

Restricting
emissions from
industrial processes

Monitoring locations
and LAQM reporting

Through EHO /
public awareness

Completed

On-going

SMDC

SMDC

-

SMDC

N/A

Published
Supplementary
Planning Document
(SPD)

On-going

Draft SPD
produced
currently being
reviewed by
Staffs Air
Quality Forum

On-going

On-going

On-going

On-going

-

2022
-

On-going

Continual

Reviewed annually

This is standard work
completed by the
Environmental
Protection team

Monitoring network is
reviewed each year,
consideration for
funding through AQ
grant
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Appendix A: Current ARS
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Appendix B:
Modelling

Leek Town Centre Detailed Dispersion

Introduction
Measurements indicate that the annual mean nitrogen dioxide objective has been exceeded at
locations with relevant exposure in Leek town centre. This appendix therefore represents a
Detailed Assessment of air quality within the Leek town centre area.
The purpose of this Detailed Assessment is to determine whether an exceedance of an air quality
objective is likely and the geographical extent of that exceedance, which will determine the extent of
the AQMA that has to be declared. Subsequent to the declaration of an AQMA, an Air Quality
Action Plan (AQAP) should be prepared within one year and approved by Defra. The AQAP will
identify measures to improve local air quality and to achieve the air quality objectives. In order to
inform the Action Plan process, source apportionment has been undertaken to ascertain the
sources contributing to the exceedances and the magnitude of reduction in emissions required to
achieve the objective has also to be calculated.
This report represents a Detailed Assessment, following the findings of SMDC’s pollutant monitoring
which is described in Section Error! Reference source not found..

Background
The Air Quality Strategy (Defra, 2007) published by the Department for Environment, Food, and
Rural Affairs (Defra) and Devolved Administrations provides the policy framework for air quality
management and assessment in the UK. It provides air quality standards and objectives for key air
pollutants, which are designed to protect human health and the environment. It also sets out how
the different sectors: industry, transport and local government, can contribute to achieving the air
quality objectives. Local authorities are seen to play a particularly important role. The strategy
describes the Local Air Quality Management (LAQM) regime that has been established, whereby
every authority has to carry out regular reviews and assessments of air quality in its area to identify
whether the objectives have been, or will be, achieved at relevant locations, by the applicable date.
If this is not the case, the authority must declare an Air Quality Management Area (AQMA) and
prepare an action plan which identifies appropriate measures that will be introduced in pursuit of the
objectives.
Technical Guidance for LAQM (LAQM.TG16) (Defra, 2016) sets out a streamlined approach to the
Review and Assessment process. This prescribes the submission of a single Annual Status Report

Staffordshire Moorlands Air Quality Action Plan 2019-2024

34

Staffordshire Moorlands District Council
(ASR) which all local authorities in England must submit each year by the 30th June. It should
identify new non-compliant areas and report progress made within existing AQMAs. When an
exceedance has been identified, the local authority can either use the “Fast Track Option” and
immediately declare an AQMA, or obtain further information and/or data before deciding on the
declaration of an AQMA. The latter approach is being treated as a ‘Detailed Assessment’ for the
purposes of this report4.

The Air Quality Objectives
The Government’s Air Quality Strategy (Defra, 2007) provides air quality standards and objectives
for key air pollutants, which are designed to protect human health and the environment. The
‘standards’ are set as concentrations below which health effects are unlikely even in sensitive
population groups, or below which risks to public health would be exceedingly small. They are
based purely upon the scientific and medical evidence of the effects of a particular pollutant. The
‘objectives’ set out the extent to which the Government expects the standards to be achieved by a
certain date. They take account of the costs, benefits, feasibility and practicality of achieving the
standards. It also sets out how the different sectors: industry, transport and local government, can
contribute to achieving the air quality objectives. The objectives are prescribed within The Air
Quality (England) Regulations 2000 (2000) and The Air Quality (England) (Amendment)
Regulations 2002 (2002). Table D.1 summarises the objectives which are relevant to this report.
Studies have shown associations of nitrogen dioxide in outdoor air with adverse health effects;
respiratory and cardiovascular morbidity and mortality. Evidence associating nitrogen dioxide with
health effects has strengthened substantially in recently years.
Table D.1:

Air Quality Objectives for Nitrogen Dioxide

Pollutant

Time Period

Objective

1-hour mean

200 g/m not to be exceeded more than 18 times a year

Annual mean

40 g/m

3

Nitrogen Dioxide
3

The air quality objectives only apply where members of the public are likely to be regularly present
for the averaging time of the objective (i.e. where people will be exposed to pollutants). For annual
mean objectives, relevant exposure is limited to residential properties, schools and hospitals. The 1hour objective applies at these locations as well as at any outdoor location where a member of the

4

Detailed Assessments were part of the previous approach to LAQM, but they are no longer required in current TG16 guidance.
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public might reasonably be expected to stay for 1 hour or more, such as shopping streets, parks
and sports grounds, as well as bus stations and railway stations that are not fully enclosed.
Measurements across the UK have shown that the 1-hour nitrogen dioxide objective is unlikely to
be exceeded unless the annual mean nitrogen dioxide concentration is greater than 60 µg/m3
(Defra, 2016). Thus exceedances of 60 µg/m3 as an annual mean nitrogen dioxide concentration
are used as an indicator of potential exceedances of the 1-hour nitrogen dioxide objective.

Modelling
Annual mean nitrogen dioxide concentrations have been predicted using detailed dispersion
modelling (ADMS-Roads v4.1). Details of the model inputs, assumptions and the verification are
provided in Error! Reference source not found., together with the method used to derive
background concentrations. Where assumptions have been made, a realistic worst-case approach
has been adopted.
The modelling has sought to determine the area within which the annual mean nitrogen dioxide
objective is likely to have been exceeded, using a contour plot to aid visualisation of this area. It
has already been established that the measured objective exceedances in Leek generally occur in
canyon-like settings, where dispersion is inhibited. While the dispersion model used can account
for canyon-like settings, the use of this canyon module limits the ability for contour plots to be
produced, and therefore affects the visualisation of the area of exceedance. To enable contour
plots to be produced, the model has been run without the canyon module, which has resulted in the
application of a high model verification factor. This is likely to have resulted in the over-prediction of
pollutant concentrations away from canyon-like areas and may, therefore, suggest a larger area of
exceedance than will occur in reality. However, it will allow for a conservative AQMA to be declared
that ensures that all potential areas of exceedance are included.
The model outputs have been verified against 2016 data from the diffusion tube monitoring sites 11,
24, 25, 26, 31, 32, 33, 34, 37 and 41; further details of model verification are supplied in Error!
Reference source not found..
Concentrations have been predicted across a source-oriented gridded area at ground-floor (1.5 m)
level, as well as at three specific receptors. These receptors represent the façades of residential
properties on Clerk Bank, Ball Haye Street and at the junction of the A53 and A520 (Figure D.1).
Receptors have been chosen to represent worst-case locations, in particular locations close to
junctions and congested areas.
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Figure D.1: Receptor Location

Contains Ordnance Survey data © Crown copyright and database right 2017. Ordnance Survey licence number 100046099.

Results
Predicted concentrations exceed the annual mean objective at locations within the study area, as
shown in Figure D.2. The contour plot shows the areas exceeding 36 µg/m3 (blue) and 40 µg/m3
(red).
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Figure D.2: Contour of Annual Mean Nitrogen Dioxide Concentrations (µg/m3) in 2016 at
Ground-Floor Level

Contains Ordnance Survey data © Crown copyright and database right 2017. Ordnance Survey licence number 100046099.

There are relevant receptors within the shaded areas, thus an AQMA should be declared. Given
the worst-case nature of the modelling applied, it is likely most appropriate to declare the AQMA
based on the extent of the 40 µg/m3 contour.

Air Quality Improvements Required
The degree of improvement needed in order for the annual mean nitrogen dioxide objective to be
achieved is defined by the difference between the predicted concentration at a worst-case location
with relevant exposure and the objective level (40 μg/m3).
In terms of describing the reduction in emissions required, it is more useful to consider nitrogen
oxides (NOx). The required reduction in local nitrogen oxides emission has been calculated in line
with guidance presented in LAQM.TG16 (Defra, 2016). Table D.2 sets out the required reduction in
local emissions of NOx that would be required at the A53/A520 junction, the only one of the three
selected receptor locations where an exceedance is predicted, in order for the annual mean
objective to be achieved.
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The annual mean nitrogen dioxide concentration predicted at the A53/A520 junction in Leek town
centre is 65.5 μg/m3 for 2016. This requires a reduction of 25.5 μg/m3 in order for the objective to
be achieved. Table D.2 shows that at this location a reduction of 73.6 µg/m3 in NOx emissions
would be required in order to achieve the objective. This equates to a reduction of 54.4% in local
road traffic NOx emissions at this receptor location. As has already been described, a conservative
modelling methodology has been used in the prediction of road traffic derived pollutant
concentrations, thus the concentrations presented here are likely to represent very conservative
estimates; it is likely that the reduction required is actually smaller than calculated.
Table D.2: Improvement in Annual Mean Nitrogen Dioxide Concentrations and Nitrogen
Oxides Concentrations Required in 2016 to Meet the Objective
Unit
Required Reduction in
annual mean nitrogen
dioxide (NO2)

Required Reduction in
annual mean nitrogen
oxides (NOx)

µg/m

3

% of total predicted
NO2
µg/m

3

% of total predicted
NOx

A53/A520 Junction
25.5
38.9
73.6
54.4

Source Apportionment
In order to develop appropriate measures to improve air quality in Leek town centre and inform the
action plan, it is necessary to identify the sources contributing to the objective exceedances within
the study area. Source apportioned nitrogen dioxide concentrations have been calculated taking
account of the different proportions of nitrogen dioxide emitted by different vehicle types. The
different proportions have been calculated in line with guidance provided in LAQM.TG16 (Defra,
2016).
The following categories have been included in the source apportionment:


Regional background;



Local background;



Cars;



Lights Good Vehicles (LGV);



Buses;



Heavy Goods Vehicles (HGVs); and



Motorcycles.
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Table D.3 and Figure D.3 show the contribution from each of the different categories to total
predicted annual mean nitrogen dioxide concentrations at each of the receptors assessed (Clerk
Bank, Ball Haye Street and at the junction of the A53 and A520, shown in Figure D.1). The
percentage contributions at all sites are shown in Table D.4 and Figure D.4.
In all cases, the contribution from cars to the total nitrogen dioxide concentration is greatest (3336%), followed by emissions from LGVs which average 18% across all three sites. The contribution
from local background and HGVs both contribute significantly to the annual mean, with increments
ranging from 10-20% and 14-19% respectively.
A conservative modelling methodology has been used in the prediction of road traffic derived
pollutant concentrations, thus the calculated contributions from road traffic are likely to represent
worst-case estimates.
Table D.3: Contributions of Different Sources to Total Predicted Annual Mean Nitrogen
Dioxide Concentrations (µg/m3) in 2016
3

Annual Mean Contribution (µg/m )
Receptor

Regional
Background

Local
Background

MC

Car

LGV

HGV

Bus

Clerk Bank

3.3

7.2

0.0

12.6

6.5

5.8

2.3

Ball Haye
Street

3.2

7.2

0.0

12.2

5.6

5.3

3.5

A53/A520
Junction

2.9

6.5

0.1

23.8

13.9

12.5

5.9
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Figure D.3: Contributions of Different Sources to Total Predicted Annual Mean Nitrogen
Dioxide Concentration (µg/m3) at Each Receptor in 2016

Table D.4: Percentage Contributions of Different Sources to Total Predicted Annual Mean
Nitrogen Dioxide Concentrations in 2016
Annual Mean Contribution (%)
Receptor

Regional
Background

Local
Background

MC

Car

LGV

HGV

Bus

Clerk Bank

5.1

7.4

0.2

35.1

21.5

23.8

7.0

Ball Haye
Street

8.6

19.2

0.1

33.4

17.2

15.4

6.1

A53/A520
Junction

8.8

19.5

0.1

32.9

15.0

14.2

9.5
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Figure D.4: Contributions of Different Sources to Total Predicted Annual Mean Nitrogen
Dioxide Concentration (µg/m3) at Each Receptor in 2016

Conclusions and Recommendations
A Detailed Assessment has been carried out for nitrogen dioxide in Leek Town Centre. This area
was identified as being at risk of exceeding the annual mean air quality objective for nitrogen
dioxide through passive diffusion tube monitoring carried out by SMDC.
The Detailed Assessment has been carried out using a combination of the monitoring data and
modelled concentrations. Concentrations of nitrogen dioxide have been modelled for 2016 using the
ADMS-Roads dispersion model. The model has been verified against measurements made at ten
nitrogen dioxide diffusion tube monitoring locations which lie adjacent to the road network included
in the model. A conservative approach has been taken that is likely to have over-predicted
concentrations away from canyon-like settings.
The assessment has identified that the annual mean nitrogen dioxide objective is being exceeded at
relevant locations within Leek Town Centre. It is recommended that an AQMA is declared to
include, as a minimum, those residential properties that lie within the 40 µg/m3 contour (see Figure
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D.2), noting that this is likely to represent a conservative estimate of the area of exceedance, given
the approach applied with regard to canyon-like settings.
It is also recommended that SMDC continues monitoring nitrogen dioxide at the existing locations.
Source apportionment of the local traffic emissions has been undertaken. This shows that, in the
majority of cases, emissions from cars contribute the largest proportion to the overall annual mean
nitrogen dioxide concentration, followed by emissions from LGVs and HGVs, and that from the local
background.
A reduction in traffic emissions from Leek’s busiest roads and junctions, especially those within
‘street-canyons’, would result in a decrease in concentrations of nitrogen dioxide.
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Appendix C:
Modelling

Cellarhead Detailed Dispersion

Introduction
Measurements indicate that the annual mean nitrogen dioxide objective has been exceeded in the
vicinity of the junction of the A520 and A52 at Cellarhead. SMDC has therefore decided to
undertake a Detailed Assessment of air quality within the Cellarhead Junction area.
The purpose of this Detailed Assessment is to determine whether an exceedance of an air quality
objective is likely and the geographical extent of that exceedance, which will determine the extent of
the AQMA that has to be declared. Subsequent to the declaration of an AQMA, an Air Quality
Action Plan (AQAP) should be prepared within one year and approved by Defra. The AQAP will
identify measures to improve local air quality and to achieve the air quality objectives. In order to
inform the Action Plan process, source apportionment has been undertaken to ascertain the
sources contributing to the exceedances, and the magnitude of reduction in emissions required to
achieve the objective has also to be calculated.
This report represents a Detailed Assessment, following the findings of SMDC’s pollutant monitoring
which is described in Section Error! Reference source not found..

Background
The Air Quality Strategy (Defra, 2007) published by the Department for Environment, Food, and
Rural Affairs (Defra) and Devolved Administrations, provides the policy framework for air quality
management and assessment in the UK. It provides air quality standards and objectives for key air
pollutants, which are designed to protect human health and the environment. It also sets out how
the different sectors: industry, transport and local government, can contribute to achieving the air
quality objectives. Local authorities are seen to play a particularly important role. The strategy
describes the Local Air Quality Management (LAQM) regime that has been established, whereby
every authority has to carry out regular reviews and assessments of air quality in its area to identify
whether the objectives have been, or will be, achieved at relevant locations by the applicable date.
If this is not the case, the authority must declare an Air Quality Management Area (AQMA), and
prepare an action plan which identifies appropriate measures that will be introduced in pursuit of the
objectives.
Technical Guidance for LAQM (LAQM.TG16) (Defra, 2016) sets out a streamlined approach to the
Review and Assessment process. This prescribes the submission of a single Annual Status Report
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(ASR) which all local authorities in England must submit each year by the 30th June. It should
identify new non-compliant areas and report progress made within existing AQMAs. When an
exceedance has been identified, the local authority can either use the “Fast Track Option” and
immediately declare an AQMA, or obtain further information and/or data before deciding on the
declaration of an AQMA. The latter approach is being treated as a ‘Detailed Assessment’ for the
purposes of this report5.

The Air Quality Objectives
The Government’s Air Quality Strategy (Defra, 2007) provides air quality standards and objectives
for key air pollutants, which are designed to protect human health and the environment. The
‘standards’ are set as concentrations below which health effects are unlikely even in sensitive
population groups, or below which risks to public health would be exceedingly small. They are
based purely upon the scientific and medical evidence of the effects of a particular pollutant. The
‘objectives’ set out the extent to which the Government expects the standards to be achieved by a
certain date. They take account of the costs, benefits, feasibility and practicality of achieving the
standards. It also sets out how the different sectors: industry, transport and local government, can
contribute to achieving the air quality objectives. The objectives are prescribed within The Air
Quality (England) Regulations 2000 (2000) and The Air Quality (England) (Amendment)
Regulations 2002 (2002). Table E.1 summarises the objectives which are relevant to this report.
Studies have shown associations of nitrogen dioxide in outdoor air with adverse health effects;
respiratory and cardiovascular morbidity and mortality. Evidence associating nitrogen dioxide with
health effects has strengthened substantially in recent years.
Table E.1:

Air Quality Objectives for Nitrogen Dioxide

Pollutant

Time Period

Objective

1-hour mean

200 g/m not to be exceeded more than 18 times a year

Annual mean

40 g/m

3

Nitrogen Dioxide
3

The air quality objectives only apply where members of the public are likely to be regularly present
for the averaging time of the objective (i.e. where people will be exposed to pollutants). For annual
mean objectives, relevant exposure is limited to residential properties, schools and hospitals. The 1hour objective applies at these locations as well as at any outdoor location where a member of the

5

Detailed Assessments were part of the previous approach to LAQM, but they are no longer required in current TG16 guidance.
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public might reasonably be expected to stay for 1 hour or more, such as shopping streets, parks
and sports grounds, as well as bus stations and railway stations that are not fully enclosed.
Measurements across the UK have shown that the 1-hour nitrogen dioxide objective is unlikely to
be exceeded unless the annual mean nitrogen dioxide concentration is greater than 60 µg/m3
(Defra, 2016). Thus exceedances of 60 µg/m3 as an annual mean nitrogen dioxide concentration
are used as an indicator of potential exceedances of the 1-hour nitrogen dioxide objective.

Modelling
Annual mean nitrogen dioxide concentrations have been predicted using detailed dispersion
modelling (ADMS-Roads v4.1). Details of the model inputs, assumptions and the verification are
provided in Error! Reference source not found., together with the method used to derive
background concentrations. Where assumptions have been made, a realistic worst-case approach
has been adopted.
The modelling has sought to determine the area within which the annual mean nitrogen dioxide
objective is likely to have been exceeded, using a contour plot to aid visualisation of this area. It
has already been established that the measured objective exceedances at Cellarhead occur in a
canyon-like setting, where dispersion is inhibited. While the dispersion model used can account for
canyon-like settings, the use of this canyon module limits the ability for contour plots to be
produced, and therefore affects the visualisation of the area of exceedance. To enable contour
plots to be produced, the model has been run without the canyon module, which has resulted in the
application of a high model verification factor. This is likely to have resulted in the over-prediction of
pollutant concentrations away from canyon-like areas and may, therefore, suggest a larger area of
exceedance than will occur in reality. However, it will allow for a conservative AQMA to be declared
that ensures that all potential areas of exceedance are included.
The model outputs have been verified against 2016 data from the diffusion tube monitoring sites 38,
39 and 42; further details of model verification are supplied in Error! Reference source not found..
Concentrations have been predicted across a gridded area at ground-floor (1.5 m) levels, as well as
at the façade of Royal Oak Cottage on the south west corner of Cellarhead junction (Figure E.1).
This receptor is considered to represent a worst-case location at the junction, in terms of likely total
nitrogen dioxide concentrations. However, it is not in as canyon-like a setting as the three diffusion
tubes, thus the modelling methodology applied is likely to have over-predicted the total
concentration here.
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Figure E.1: Receptor and Monitor Locations

Contains Ordnance Survey data © Crown copyright and database right 2017. Ordnance Survey licence number 100046099.

Results
Predicted concentrations exceed the annual mean objective at locations within the study area, as
shown in Error! Reference source not found.. The contour plot shows the areas exceeding
36 µg/m3 (blue) and 40 µg/m3 (red).
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Figure E.2: Contour of Annual Mean Nitrogen Dioxide Concentrations (µg/m3) in 2016 at
Ground-Floor Level

Contains Ordnance Survey data © Crown copyright and database right 2017. Ordnance Survey licence number 100046099.

There are relevant receptors within the shaded areas, thus an AQMA should be declared. Given
the worst-case nature of the modelling applied, it is likely most appropriate to declare the AQMA
based on the extent of the 40 µg/m3 contour.

Air Quality Improvements Required
The degree of improvement needed in order for the annual mean nitrogen dioxide objective to be
achieved is defined by the difference between the predicted concentration at a worst-case relevant
exposure location and the objective level (40 μg/m3).
In terms of describing the reduction in emissions required, it is more useful to consider nitrogen
oxides (NOx). The required reduction in local nitrogen oxides emission has been calculated in line
with guidance presented in LAQM.TG16 (Defra, 2016). Table E.2 sets out the required reduction in
local emissions of NOx that would be required at each of the receptor locations where an
exceedance is predicted in order for the annual mean objective to be achieved.
The annual mean nitrogen dioxide concentration predicted at Royal Oak Cottage is 74.6 μg/m3 for
2016. This requires a reduction of 34.6 μg/m3 in order for the objective to be achieved. Table E.2
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shows that at this location a reduction of 109.3 µg/m3 in NOx emissions would be required in order
to achieve the objective. This equates to a reduction of 64.2 % in local road traffic NOx emissions
at this location. As has already been described, a conservative modelling methodology has been
used in the prediction of road traffic derived pollutant concentrations, thus the concentrations
presented here are likely to represent very conservative estimates; it is likely that the reduction
required is actually smaller than calculated.
Table E.2:Improvement in Annual Mean Nitrogen Dioxide Concentrations and Nitrogen
Oxides Concentrations Required in 2016 to Meet the Objective
Unit
Required Reduction in
annual mean nitrogen
dioxide (NO2)

Required Reduction in
annual mean nitrogen
oxides (NOx)

µg/m

3

% of total predicted
NO2
µg/m

3

% of total predicted
NOx

A53/A520 Junction
34.6
46.4
109.3
64.2

Source Apportionment
In order to develop appropriate measures to improve air quality at the Cellarhead Junction and
inform the action plan, it is necessary to identify the sources contributing to the objective
exceedances within the study area. Source apportioned nitrogen dioxide concentrations have been
calculated taking account of the different proportions of nitrogen dioxide emitted by different vehicle
types. The different proportions have been calculated in line with guidance provided in LAQM.TG16
(Defra, 2016).
The following categories have been included in the source apportionment:


Regional background;



Local background;



Cars;



Lights Good Vehicles (LGV);



Buses;



Heavy Goods Vehicles (HGVs); and



Motorcycles.
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Table E.3 and Figure E.3 show the contribution from each of the different categories to total
predicted annual mean nitrogen dioxide concentrations at Royal Oak Cottage (Shown in Figure
E.1). The contribution from cars to the total nitrogen dioxide concentration is greatest (35%),
followed by emissions from HGVs (23%) and LGVs (22%). Owing to the rural setting, the
contribution from the local background is relatively small (7%).
A conservative modelling methodology has been used in the prediction of road traffic derived
pollutant concentrations, thus the calculated contributions from road traffic are likely to represent
worst-case estimates.
Table E.3:Contributions of Different Sources to Total Predicted Annual Mean Nitrogen
Dioxide Concentrations at Royal Oak Cottage in 2016
Regional
Background

Local
Background

MC

Car

LGV

HGV

Bus

Annual Mean
Contribution
3
(µg/m )

3.8

5.5

0.1

26.2

16.0

17.7

5.2

% of Total
Concentration

5.1

7.4

0.2

35.1

21.5

23.8

7.0

Figure E.3: Percentage Contributions of Different Sources to Total Predicted Annual Mean
Nitrogen Dioxide Concentration (µg/m3) at Royal Oak Cottage in 2016
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Conclusions and Recommendations
A detailed assessment has been carried out for nitrogen dioxide at Cellarhead Junction in
Staffordshire Moorlands District. This area was identified as being at risk of exceeding the annual
mean air quality objective for nitrogen dioxide through passive diffusion tube monitoring carried out
by SMDC.
The detailed assessment has been carried out using a combination of the monitoring data and
modelled concentrations. Concentrations of nitrogen dioxide have been modelled for 2016 using the
ADMS-Roads dispersion model. The model has been verified against measurements made at three
nitrogen dioxide diffusion tube monitoring locations which lie adjacent to the road network included
in the model.
The assessment has identified that the annual mean nitrogen dioxide objective is being exceeded at
relevant locations alongside A520 and A52 at Cellarhead. It is recommended that an AQMA is
declared to include, as a minimum, those residential properties that lie within the 40 µg/m3 contour
(see Error! Reference source not found.).
It is also recommended that SMDC continues monitoring nitrogen dioxide at the existing locations.
Source apportionment of the local traffic emissions has been undertaken. This shows that road
sources are the single most important source at Cellarhead. Cars contribute the largest proportion
to the overall concentration, followed by emissions from HGVs and LGVs.
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Appendix D: Proposal for the Air Quality Challenge at
the Cellarhead crossroad
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Urban Air Quality Challenge
Proposal for the Air Quality Challenge at the
Cellarhead crossroad
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Organisation Name: Fotech Group Ltd.
Name of Product/Solution: Distributed Acoustic Sensor (DAS) Fibre Optic Sensing Solution.
Location(s): (Please state which challenge location or locations this proposal refers to):
Air Quality Challenge at the Cellarhead crossroad, where the A52 and A520 meet.

1. ORGANISATION OVERVIEW
Please provide a brief summary of your business and why you are interested in SIMULATE.
Including an overview of the key members of your team, background and skills, qualifications and
experience. How many employees does the business have?
Founded in 2008, Fotech employs nearly 50 people, the majority of whom are located at our
headquarters in Church Crookham, Hampshire.
More than half of our team are in R&D or Engineering and several have Ph.Ds.
Dr. Vince Handerek is a leader in the field of photonics.
Dr. Peter Hayward is an expert in acoustics and the applications of our technology.
Matt McDonald MSc. is deeply involved in AI and Machine Learning.
Dr. Vladimir Bondarenko has been leading our software development for roads.
Stuart Large MEng, is Product Line Director, leading Fotech’s Smart City and Intelligent Transport
initiatives.
We have applied more than 200 Person-Years of effort to our software development,
accumulated millions of hours of operation time and our systems are monitoring more than
7,000km of pipelines, borders and perimeters around the world.
Funding from SIMULATE will allow us to accelerate the development of software required for this
application.

2. SUMMARY OF PROPOSAL
Please provide an overall summary and description of your proposal and what traction you may
have had so far?
Fotech’s Distributed Acoustic Sensing (DAS) technology turns the standard optical fibre which
brings the internet to homes and businesses into sensors. So rather than just using fibres for
communication, they can now serve another purpose which is to sense sounds, vibrations and
strains in the surrounding environment that act on the fibre cable.
It’s highly sensitive, so where a fibre optic cable, such as those laid by BT Openreach throughout
the UK, is laid beside a road, it will be able to detect the vibrations generated by passing vehicles.
The vibrations will be “felt” by the fibre and will be detected as a change in signal by our DAS
interrogator. The DAS interrogator can monitor a fibre up to 50km long and can tell where each
vehicle is to within just a few meters. Software algorithms run on the data to automatically follow
the movement of vehicles along the fibre and therefore along the road and by analysis of this data
it is possible to determine flow rate and velocities at hundreds of locations along the fibre and
also to detect the presence of traffic queues and their length.
You might think of this as turning your fibre into thousands of microphones. The system can
therefore detect many things:
 Vehicle movements – cars, trains, trams
 People walking
 Manual digging / mechanical excavation / pneumatic drilling
 Threats to pipelines and cables

2|

Fotech has contacted two telecom providers who have verified there is fibre in the location of this
road junction. Fotech proposes connecting to this fibre and using it for two functions:
1. To monitor and detect traffic queues developing at the Cellarhead crossroad. We would
intend to provide a live stream of data which could be used by a traffic management
system to change the traffic light sequencing and reduce these queues.
2. To monitor traffic approaching the junction from much further back down the road,
perhaps up to 1 or 2 km. With this data we would be able to recognise larger vehicles, by
the stronger vibrations they cause, or clusters of multiple cars. By recognising these larger
vehicles or clusters we could provide the traffic management system with an estimated
time of arrival, with one or two minutes warning, so that the traffic light sequence could
be adjusted and the lights could be turned green in time for their arrival, thus minimising
their waiting time or even allowing them to pass straight through.
In both cases, the intention is to optimise flow through the junction and minimise the waiting
times at the junction and thereby minimise congestion and resulting emissions, particularly from
the heavy polluters. This will ultimately provide an improvement in air quality in the local area.
On this YouTube link we have created a 4 1/2 minute video that explains our overall proposal for
Smart Cities: https://youtu.be/212l1u3pVBM
Fotech gave a Webinar to the FOSA group in USA about how DAS technology can be used, which
included some real examples of our work. You can view a recording on YouTube:
https://youtu.be/2jCO1F9b6cY
Have you trialled your solution before, if yes, can you provide more details; where, when, results?
To date Fotech has operated the DAS system on various fibres, running beside a variety of roads.
Results have been very encouraging, and we have been able to acquire data which suggests our
proposed solution is feasible. We are now working to develop software which can take the
acquired data, process it and deliver it as a usable stream to a traffic management system.
Have you been involved in an accelerator before? If yes, please provide more details.
No, we have not been involved in an accelerator before.
Are you generating revenue? (This is not essential)
Yes, Fotech is generating revenue and has been doing so for approximately ten years. The
company has a well-established business in Oil & Gas Pipeline Monitoring, Perimeter & Border
Security, Cable Protection and monitoring Downhole in Oil & Gas wells.

3. WHAT DIFFERENTIATES YOUR APPROACH/ SOLUTION TO OTHER PROPOSALS?
How innovative is your proposal? What is special about it? How does it differ to your competitors?
Why should we choose you over others?
This technology is at the cutting edge of photonics and Artificial Intelligence (AI). It’s an area of
science in which the British lead the world.
Competition for traffic monitoring solutions typically relies on either point sensors, such as
cameras, inductive loops, or radar, or on floating point data. Both have significant weaknesses;
which DAS can overcome.
Point sensors can only detect what is in their field of view, so they will tell you there is a traffic
jam at one location, but they can’t determine whether it’s 20m, 200m, or 2,000m long. DAS
technology monitors the entire length of the road where it’s deployed and can therefore locate
the back of the queue, and determine it’s length, wherever it is.
3|

Floating point data relies on positioning of mobile phones in cars. It suffers from long lags in
updating and is affected by only monitoring a fraction of the vehicles, as well as dead-spots in the
coverage. DAS can detect most, if not all of the vehicles.
We have tested this at a road junction where DAS could detect the change in traffic queue length
in just a few seconds, but throughout a period of 20 minutes of monitoring, the traffic shown on
Google Maps (from floating point data) did not change at all.

4. TECHNICAL INFORMATION REGARDING YOUR SOLUTION INCLUDING READINESS
Please provide technical details of how your solution tackles poor air quality, how effective is it,
how does it work, how would it be deployed? Which category does it address (Air Scrubbing,
Intelligent Transportation System (ITS) technologies, Behavioural change, Other innovative
solutions?) You may use pictures and diagrams. How mature is your product / service?
This technology should be considered as at TRL5 or 6. It has been deployed in tests in the realworld environment, operating on fibres already in place. It is clear that vehicles can be followed
along their journey. In most cases they can be counted, velocities can be determined, and queues
can be detected, located and measured in length with an adequate degree of accuracy.
Fotech has acquired data from a selection of locations and has taken the data away for processing
and further software development. We are currently working to develop the software further to
provide a data stream in real-time to a traffic management system which is capable of making
intelligent decisions to change traffic lights at the right time.
We consider this an Intelligent Transportation System (ITS) technology.
In this image we see
several vehicles
passing along a 500m
length of road in a 1minute period.
We also see a
pedestrian, a heavier
lorry and vibrations
on a bridge as the
vehicles pass over it.

In this image the
volume of vehicles
has increased.
Several were held in
a queue at traffic
lights, before it
turned green and
allowed them to
move on.
Once again, a
pedestrian is also
visible.
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Detection of traffic
queues with optical
fibre buried beside a
road.
Data is acquired,
processed and
delivered as a stream
in real-time. Software
to deliver this is
under development.

In the image above we see the difference in acoustic signatures between heavy vehicles, such as a
lorry or bus, compared with cars.

Here we have a situation where a slow-moving lorry has a long queue of traffic following behind.
Every car is visible in the DAS data.
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5. SOLUTION DEPLOYMENT
How would you plan to deploy the solutions in one of the challenges? Is your solution a physical
deployment (I.e. requiring access to infrastructure or a soft deployment (i.e. needing little or no
physical infrastructure?)
Fotech will need to gain access to a fibre in a cable running parallel to one, or preferably both of
the A52 and A520. Preliminary discussions with contacts at BT Openreach and Virgin Media
suggest that one or both of them have such assets and would be willing to cooperate on this
project.
A location will need to be identified for the installation of the Fotech Distributed Acoustic Sensor
(DAS) and processing computer. This could be in a
suitable building, or we could consider a temporary
enclosure, or possibly a van, operating with a
generator for short-term installation.
Left: Helios Theta, DAS Interrogator, designed to fit
in a 19” rack (5U rack height), in a cabinet, or on a
tabletop. This will be connected to one end of the
optical fibre.

The image on
the right shows
the preferred
fibre route.
Fibre would be
accessed
through
manholes that
exist along the
route:

6. SOLUTON MONITORING
Once the solution is in place how do you plan to monitor its impact? How do you plan to use the
data provided by the AQ granular sensors? How will you demonstrate its impact to Staffordshire
and Amey? Do you plan to use a project dashboard to update the programme on the solution?
If the Cellarhead, A52/A520 crossroad has traffic lights which can be changed in real time using an
input from a third-party system, then Fotech would like to provide such an input and observe the
improvement in congestion after the installation. This could be measured on a daily basis by
collecting baseline data on queue lengths and waiting times from before installation and then
post installation, during the testing period.
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Corroborative data could be acquired by people on site and with video recordings allowing replay
or further analysis of the passing traffic. It would also be interesting to receive data from the
inductive loop that appears to be present from the photos on Google Earth.
The area surrounding the crossroad has six Air-Quality sensors. We will take observations from
each of these before and after the installation to confirm if there are improvements as we expect.
We’ll also record how many of the larger vehicles are able to pass through the crossroads without
stopping and measure average waiting times. This will allow us to confirm if the software
responsible for this function is working.
If the traffic lights cannot be changed by a third party system, then the alternative will be to
acquire data, process it, and run simulations to show how congestion could be improved at the
crossroads IF the traffic lights could be altered with the input of DAS data.
A project dashboard will be created and kept up to date to provide information about the status of
the project and show the performance of the system during the stages of testing.
Fotech operates an Agile Management system with 2-week sprints and therefore we would
propose dividing our work in this way and encourage a review of progress every two weeks.

7. POST PROJECT UNINSTALLATION
Does your solution need to be uninstalled, if so, how?
When the testing is complete, the system is easily uninstalled. The fibre optic cable remains in
place and is unaffected. The telecom provider will restore it to a state ready for communication,
as below. The Fotech equipment will be simply disconnected and removed from site, a processing
taking less than an hour if required.

8. POST PROJECT SCALE UP
How could your solution be deployed at scale? How would you do this? What support would be
required?
One DAS interrogator can monitor up to 50km of fibre (100km if we use a 2-channel version). We
can therefore monitor over very long distances and have the potential to monitor many
kilometres of road and several junctions along that route with one system. This allows us to
provide significant economic benefits.
Fotech has the capacity to build at scale, as demonstrated by our pipeline monitoring business
and is also working on the development of a new type of DAS interrogator which would be more
suited to deployment in a pit or on a pole, removing the need for an instrument room.
Support is required from the telecom company to gain access to their fibres. Therefore, we are
speaking with a number of the UK telecom providers, who have expressed strong interest.
What is the business model and commercial and market opportunity?
The business model is still flexible and will be defined as we speak further with our potential
clients. For other sectors such as pipeline monitoring, the systems have traditionally been sold as
a complete package, but for the Smart City and Intelligent Transport sectors we are considering a
SaaS (Subscription) model, paid monthly or annually. The data acquired by one system could be of
interest to multiple clients and hence it seems fair that each client should simply pay for what
they use; for example, traffic information for the traffic operator, information about where
motorists are speeding could be provided to the police, and information about the health of the
road could be provided to the highways agency.
For the telecom providers, this technology provides another opportunity to further monetise their
fibre assets.
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9. POST PROJECT EVALUATION
How would you measure the impact and evaluate success of the trial?
If the Cellarhead, A52/A520 crossroad has traffic lights which can be changed in real time, using
an input from a third-party system, then Fotech would like to provide such an input and observe
the improvement in congestion after the installation. This could be measured on a daily basis by
collecting baseline data on queue lengths and waiting times from before installation and then
post installation, during the testing period.
The area surrounding the crossroad has six air-quality sensors. We will take observations from
each of these before and after the installation to confirm if there are improvements as we expect.
We’ll also record how many of the larger vehicles are able to pass through the crossroads without
stopping. This will allow us to confirm if the software responsible for this function is working.
If the traffic lights cannot be changed by a third party system, then the alternative will be to
acquire data, process it and run simulations to show how congestion could be improved at the
crossroads IF the traffic lights could be altered with the input of DAS data.

10. PROJECT TIMELINE AND KEY MILESTONES
Please provide an estimate of your timeline, demonstrating planning, installation, monitoring,
uninstallation (if relevant) and evaluation. You may provide this in Gantt format on a separate
sheet of paper.
A Gantt Chart created by our Head of Engineering for the development project is provided in a
separate document. This takes us through to the completion of system testing. Once this is
complete to the satisfaction of all stakeholders, we shall be ready to install the system on site. The
timeline for this stage will be as follows:
1. Preparation of fibre route: This will be carried out with the telecom provide in parallel
with the development tasks, so it will be ready by the time the system testing is
completed.
2. Install Fotech system, make a spatial calibration and set the optical parameters (1 week)
3. Experimental phase, where Fotech tests and improves performance of the system, testing
a selection of parameters and making software revisions if required (3 weeks)
4. Demo day.
5. Decommission, or make the installation permanent / long-term, depending upon what is
agreed with the stakeholders.
It is anticipated that Air Quality and Traffic Flow data will be acquired for a couple of weeks before
the Fotech system is installed and then for a suitable period of time after installation to measure
the difference with reasonable statistical accuracy and confidence.
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11. RISKS
Please provide a summary of the likely risks regarding your proposal.
Please find our risk register below. This is a document which will be kept live and will evolve
through the course of the project.

12. COSTS
Please provide a summary of the overall costs of your proposal and a breakdown of this costs over
the duration of the project. Please give us a rough estimate of your perceived costs at this stage.
The following table shows the resources required for the development project:

We have a total of 265 days of development work, valued at £174,250.
The lease of equipment required from Fotech for the 1-month period before and during the test
day will cost £22,100. This is the DAS system, processor, RAID Array and Hard Drives. There may
be additional costs for the housing of the system as at this time we don’t know if there is a
suitable building nearby or if a cabinet or vehicle will be required.
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Labour to prepare the site, commission the system, test and optimise the system and
decommission it is as follows:
Fibre Work: 2 days
Installation: 10 days (2 people for 5 days)
Testing and Optimisation: 10 days
Decommissioning: 1 day
Total labour costs: £17,550

The site survey and discussion with the telecom company will determine if there will be other costs
involved in setting up the fibre to be ready for the installation and if payment must be made for
access to the fibre. This will be negotiated.

We are also waiting for Amey to help us determine what system controls the traffic lights and
whether the lights can be controlled in real-time by our system. There could be some costs for any
additional requirements to integrate with that system, such as some hardware.

We have identified total costs so far of £213,900, with some potential for additional costs. Fotech
therefore proposes to bid for the maximum allowable amount from SIMULATE (Figures of £100k
and £120k are both quoted at different places in the online documentation) Fotech would self- fund
(match) the remainder.

The costs of keeping the system running for a longer duration after the testing day will also need
to be discussed.

13. OTHER (OPTIONAL)
Please use this space to record any other relevant information in relation to your proposal.
N/A. Everything is covered in the earlier sections.

10 |

Staffordshire Moorlands District Council

Glossary of Terms
Abbreviation

Description

AQAP

Air Quality Action Plan - A detailed description of measures,
outcomes, achievement dates and implementation methods,
showing how the local authority intends to achieve air quality limit
values’

AQMA

Air Quality Management Area – An area where air pollutant
concentrations exceed / are likely to exceed the relevant air quality
objectives. AQMAs are declared for specific pollutants and
objectives

AQS

Air Quality Strategy

ASR

Air quality Annual Status Report

Defra

Department for Environment, Food and Rural Affairs

EU

European Union

LAQM

Local Air Quality Management

NO2

Nitrogen Dioxide

NOx

Nitrogen Oxides

PM10

Airborne particulate matter with an aerodynamic diameter of 10µm
(micrometres or microns) or less

PM2.5

Airborne particulate matter with an aerodynamic diameter of 2.5µm
or less

…

…
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