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Background to Local Air Quality Management (LAQM) in Bridgend

Local authorities have a statutory duty under Part IV of the Environment Act 1995 & Air Quality
Strategy for England, Scotland, Wales, and Northern Ireland 2007 to manage local air quality. Under
Section 82 of the Environment Act 1995 the Local Air Quality Management (LAQM) process places an
obligation on all local authorities to regularly review and assess air quality in their areas, and to
determine whether air quality objectives are likely to be achieved.
The air quality objectives applicable to LAQM in Wales are set out in the Air Quality (Wales)
Regulations 2000, No. 1940 (Wales 138) and Air Quality (Amendment) (Wales) Regulations 2002, No
3182 (Wales 298). Where the air quality reviews indicate that the air quality objectives may not be
met the local authority is required to designate an Air Quality Management Area (AQMA). Action must
then be taken at a local level and outlined in a specific Air Quality Action Plan (AQAP) to ensure that
air quality in the identified area improves.
In line with Bridgend County Borough Council’s (BCBC) statutory duties under Part IV of the
Environment Act 1995, Shared Regulatory Services (SRS) on behalf of BCBC regularly undertake air
quality monitoring at specifically allocated locations across Bridgend using automated and nonautomated principles for ambient air nitrogen dioxide (NO2) & sulphur dioxide (SO2).
With regards to prioritising ambient air quality sampling locations, the Council adopts a risk-based
approach to any allocation of monitoring sites, considering the requirements of the Department for
Environment, Food and Rural Affairs’ (Defra) Local Air Quality Management (LAQM) Technical
Guidance 16 (TG16), February 2018. The designated monitoring locations are assigned based on
relevant exposure and where the certain Air Quality Objective levels for a particular pollutant applies.
TG16 states that annual mean objectives should apply at “All locations where members of the public
might be regularly exposed. Building facades of residential properties, schools, hospitals, care homes
etc.”
Bridgend County Borough Council’s 2018 Annual Progress Report (APR) documented and made the
recommendation to implement and raise an Order for an Air Quality Management Area (AQMA),
designated to Park Street, Bridgend. On 18th September 2018 BCBC’s Cabinet approved the 2018
LAQM APR for Bridgend County Borough. The report examined datasets captured during 2017 and
noted that Park Street, Bridgend was an area of particular concern and subsequently an Air Quality
Management Area (AQMA) was required. It was reported that two nitrogen dioxide (NO2) nonautomated monitoring locations situated at residential facades on Park Street, recorded elevated
levels and exceeded annual averages when compared to the annual mean NO2 Air Quality Objective
of 40 µg/m3.
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Table 1 - National Air Quality Objectives

Pollutant

Benzene

Air Quality Objective

Concentration

Measured as

16.25 µg/m3

running annual mean

5 µg/m3

annual mean

1,3-Butadiene

2.25 µg/m3

running annual mean

Carbon Monoxide

10 mg/m3

maximum daily running 8-hour mean

Lead

0.25 µg/m3

annual mean

Nitrogen dioxide

200 µg/m3 not to be exceeded

1-hour mean

more than 18 times per year

Particles (PM10) (gravimetric)

40 µg/m3

annual mean

50 µg/m3, not to be exceeded

24-hour mean

more than 35 times per year
40 µg/m3

annual mean

(WHO guideline 20 µg/m3)
Sulphur Dioxide

266 µg/m3, not to be exceeded

15-minute mean

more than 35 times per year
350 µg/m3, not to be exceeded

1-hour mean

more than 24 times per year

125 µg/m3, not to be exceeded

24-hour mean

more than 3 times per year

(WHO guideline 20 µg/m3)

Where the air quality reviews indicate that the air quality objectives are not being achieved, or are not
likely to be achieved, Section 83 of the 1995 Act requires local authorities to designate an Air Quality
Management Area (‘AQMA’). Section 84 of the Act ensures that action must then be taken at a local
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level which is outlined in a specific Air Quality Action Plan (AQAP) to ensure that air quality in the
identified area improves.
The Department for Food, Environment and Rural Affairs
(Defra) has produced a guidance document which provides a
framework to all local authorities undertaking local air quality
management “Local Air Quality Management Technical
Guidance (TG 16).” The guidance lists UK pollutants and their
associated air quality objectives, as well as where these air
quality objectives should apply.
In line with this guidance, SRS on behalf of BCBC currently
undertakes regular monitoring at specifically allocated
locations across Bridgend using automated and nonautomated principles for ambient air Nitrogen Dioxide (NO2),
Particulate Matter (PM10) & Sulphur Dioxide (SO2).
With regards to prioritising ambient air quality sampling
locations, the Council adopts a risk-based approach to any
allocation of monitoring sites, considering the requirements of
Local Air Quality Management Technical Guidance 16, February
2018. The designated monitoring locations have been assigned
based on relevant exposure and where the certain Air
Quality Objective levels for a particular pollutant applies. The document states that annual mean
objectives should apply at “All locations where members of the public might be regularly exposed,
such as building facades of residential properties, schools, hospitals, care homes etc.”
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2. Elevated & Exceeding Levels of NO2
NOx emissions are made up from both primary nitrogen dioxide (NO2) and nitric oxide (NO), and are formed
by the burning of fossil fuels, such as diesel and petrol. NOx emissions are also associated withindustrial and
domestic sources such as wood burners. Due to atmospheric chemical reactions NO reacts with oxidants
such as Ozone (O3) to produce secondary NO2.
Although non-transport sources of NOx are considerable contributors, according to the National
Atmospheric Emissions Inventory, road transport accounts for one third of the UK’s NOx emissions. Diesel
vehicles are examined as the main source of road transport influencing these levels.
In 2017 Bridgend’s network of non-automated NO2 monitoring locations was reviewed and ten additional
monitoring locations were commissioned. These additional locations were sited based on known areas of
particularly elevated traffic flows, introduction of traffic management systems and foreseeable
development, all with nearby relevant exposure. The newly commissioned sites were allocated to Park
Street, Coity Road, Cowbridge Road and Bridgend Town Centre’s Market Street.
On 18th September 2018 BCBC’s Cabinet approved the 2018 Local Air Quality Management Annual Progress
Report (APR) for Bridgend1, as produced by SRS on behalf of BCBC2, The report examined datasets captured
during 2017 and noted that Park Street, Bridgend was an area of particular concernand subsequently an
Air Quality Management Area (AQMA) was required. It was reported that two nitrogen dioxide (NO2)
monitoring locations situated at residential facades on Park Street. As shown in Table 2&
Figure 1recorded elevated and exceeding annual average levels of NO2 when compared to the annual mean
NO2 Air Quality Objective of 40 µg/m3. The annual average levels were recorded in 2017 as:
Table 2 - 2017 Annual Mean NO2 Concentrations
Annual Mean Concentration (µg/m3) AQS = 40
µg/m3 (2)
Site ID

2017

OBC- 102

23.7

OBC- 103

37.6

OBC- 104

41.5

Notes:

Exceedances of the NO2 annual mean objective of 40µg/m3 are shown in bold.
NO2 annual means exceeding 60µg/m3, indicating a potential exceedance of the NO2 1-hour mean objective are shown in bold and
underlined.

1 https://www.srs.wales/Documents/Air-Quality/Bridgend/7294-7279-Bridgend-Council-2018-Air-Quality-Progress-Report.pdf
2 https://democratic.bridgend.gov.uk/documents/s17130/18.09.11%20Air%20Quality%2018%20Sep%20Cabine
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Figure 1 - 2017 NO2 Monitoring Locations

Figure 2 - NO2 monitoring locations since 2020
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1.1

Nitrogen Dioxide Datasets

Figure 3 illustrates the annual average NO2 datasets recorded at sensitive receptor locations within and
in close proximity to the Park Street AQMA boundary. It is notable that in 2018 & 2019 air quality was
a prevalent concern along Park Street, which coincides with the boundary of the AQMA Order raised
on1st January 2019. It is also noted that elevated annual average NO2 air quality levels exist in close
proximity to Park Street along adjoining road networks where relevant exposure is apparent.
It must be highlighted that monitoring undertaken at established sites OBC-110 & OBC-123, located
at 101/103 Park Street & 93 Park Street, does not only demonstrate annual average levels in
exceedance of the annual average air quality objective set at (40µg/m3) for NO2, but levels captured
are also encroaching upon the 1-hour objective; 200µg/m3 not to be exceeded > 18 times per year.
OBC-110 & OBC-123 recorded annual average figures in 2019 of 53.7µg/m3 & 55.2µg/m3
Figure 3 illustrates the annual average NO2 datasets recorded at sensitive receptor locations within
and near the Park Street AQMA boundary. It is notable that in 2018 & 2019 air qualitywas a prevalent
concern along Park Street, which coincides with the boundary of the AQMA Order raised on 1st January
2019. It is also noted that elevated annual average NO2 air quality levels exist near Park Street along
adjoining road networks where relevant exposure is apparent.
Figure 3 - Annual average NO2 levels at receptors within and close to Park Street AQMA boundary 2017
- 2020
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In Figure 3 it is noted that in 2020, monitoring undertaken at sites OBC-110 & OBC-123, located on Park
Street residential facades, exceeds the annual average air quality objective set at (40µg/m3) for NO2.
Despite the referenced sites of concern, all other monitoring locations across Bridgend demonstrate
compliance with the applicable air quality objectives.
With particular focus on nitrogen dioxide (NO2), in December 2020, BCBC introduced an automated air
quality monitoring system within the Park Street AQMA. The equipment allows air quality trends to be
examined on a high temporal resolution basis and therefore will be able to assist with underpinning those
short-term periods whereby raised levels of NO2 and PM10 are particularly prevalent. This data will be
particularly useful in assigning traffic control measures for certain time periods.
SRS on behalf of BCBC examined potential locations along Park Street, within the AQMA boundary to
implement the automated air quality monitoring equipment. Following preliminary site visits with air
quality monitoring equipment suppliers and the local authority’s Highways Team, it was evident that Park
Street presented as a rather difficult area in which to implement an air quality monitor. This was due to
narrow foot ways and the fact that Park Street is designated as traffic sensitive, thus only allowing
highway works between restricted hours.
To overcome these concerns, it was noted that the Quaker’s Meeting House (Bridgend Quaker Meeting,
87 Park St, Bridgend, CF31 4AZ) car park offered a preferable location and would be a representative
location for data collection.

2

Impacts of COVID-19 on Air Quality within Bridgend

As stated in the Bridgend 2021 APR3, in 2020 an average reduction of 22% in NO2 annual mean
concentration was experienced at roadside diffusion tube monitoring sites across the County Borough
relative to 2019. Although still exceeding the NO2 annual objective of 40 µg/m3 , sites OBC-010 and OBC123 in the Park Street AQMA, saw a reduction in NO2 annual mean concentration of 21.2% and 24.1%
respectively, relative to 2019.
Analysis was undertaken by air quality consultants Ricardo, on behalf of Welsh Government4, to assess
the impact of lockdown on air quality during the period of the 16th of March 2020 to 31st of May 2020.
This analysis showed decreases in nitrogen oxides during this period due to reduced emissions with less
traffic on our roads.
Analysis of a limited sample of traffic data shows a significant drop in vehicle flows at the time of the
lockdown, mostly in the Car/Light Van and Bus categories as expected. The fall-off in vehicle counts for
the heavier goods vehicles is less significant.

3 https://www.srs.wales/Documents/Air-Quality/Bridgend/Bridgend-APR-2021.pdf
4 https://airquality.gov.wales/sites/default/files/documents/202008/Analysis_of_Welsh_Air_Quality_Data_Impacts_of_Covid-19_Final_Issue2.pdf
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Declaration of an Air Quality Management Area (AQMA)

Welsh Government’s (WG) Policy Guidance 5 states;
4.8 A Local Authority must by order designate as an AQMA any part of its area in which it
appears oneor more of the national air quality objectives is not being achieved or is not likely
to be achieved.
4.11 Local Authorities should declare or extend an AQMA as soon as possible after
recognising the need for it to be declared or extended. A copy of the new or amended AQMA
order should be submitted tothe Welsh Government and Defra, together with a GIS shape file
of the AQMA boundary. The ordermust also be made public and drawn to the attention of
people living and working within the AQMA boundary.
Based on the 2017 NO2 datasets, in accordance with WG’s Policy Guidance and Section 83 of
the Environment Act 1995, SRS/ BCBC is legally required to declare an Air Quality
Management Area (AQMA) for Park Street, and in doing so raise an AQMA order that defines
the detail and locality of the AQMA.
The Park Street, Bridgend AQMA Order was officially implemented on the 1st of January 2019.
The area comprising the Bridgend County Borough Council Air Quality Management Area
Order No. 1, Park Street is that contained within the following boundary.
The designated area borders the green space area prior to the rear entrance of properties
located on Sunnyside Road. The designated area incorporates all north facing properties,
including their open space areas between 39 Park Street and 105 Park Street. The boundaries’
northern side borders the open space areas that front the south facing properties
encapsulating the public access pathway.
Figure 4 - Park Street AQMA

5 https://gov.wales/sites/default/files/publications/2019-04/local-air-quality-management-in-wales.pdf

12

3.1

Source Apportionment Analysis

Using the available 2017 DfT manual count data and adopting the guidance outlined in Local Air Quality
Management (LAQM) Technical Guidance 16, Box 7.5, the percentage proportion of various vehicle
classifications contributing towards measured annual average NO2 concentrations has been quantified.
The analysis confirms that a large percentage of NO2 levels experienced at sensitive receptor locations along
Park Street is attributed by cars (predominantly diesel models), as well as Light Goods Vehicles (LGVs). The
analysis is detailed in Figure 5:
Figure 5 - Park Street NO2 Source Apportionment Assessment

It can thus be concluded that diesel cars are overwhelmingly the main contributor to NO2
concentrations; therefore, reducing the number of diesel cars (and queuing) on Park Street should be
the focus of the action plan for the Park Street AQMA.
3.2

Diesel Cars and Increased NO2

The high contribution of diesel cars to NOx emissions and the resulting concentrations of NO2 is
something that has been widely acknowledged and is an unwanted consequence of a greater uptake
of diesel cars due, in part, to government incentives to reduce emissions of carbon dioxide.
Although NOx emissions overall have been declining because of improved engine technology and the
transition to electric vehicles, primary NO2 emissions have increased due to technology designed to
lower the emissions of particulate.This is explained in the scientific article ‘Emission reduction versus
NO2 air quality concentrations, a trade-off?’ by Peter J Sturm and Stefan Hausberger of Graz University
of Technology, Austria6.
‘The reasons for increasing NO2 shares are mainly a catalytic exhaust gas after treatment such as
diesel oxidation catalysts and coated diesel particulate filter (DPF) and the increasing exhaust gas
recirculation rates for modern vehicles. High NO2 levels at the raw exhaust gas are desired for the
passive regeneration of the DPF at lower exhaust gas temperatures. Thus, the exhaust gas after
treatment to reduce fine particle emissions is at least partly responsible for the actual NO2 situation.
6 https://online.tugraz.at/tug_online/voe_main2.getVollText?pDocumentNr=145519&pCurrPk=52228
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Development of an Air Quality Action Plan
In accordance with WG’s Policy Guidance:
4.12 A draft action plan must be produced for review by the Welsh Government within 18 months of
the coming-into-force date of the AQMA order, and the action plan must be formally adopted before
two years have elapsed. A Local Authority failing to produce a draft action plan for review by the
Welsh Government within two years of declaring or extending an AQMA will, in the absence of a
compelling explanation, be issued with a direction from the Welsh Ministers under section 85(3) of the
1995 Act.

4.1

National and Local Policy and Guidance
In order to develop the AQAP a number of key national and Local Policy and Guidance documents
have been considered as summarised below:

4.1.1

Welsh Government Local Air Quality Management in WalesPolicy Guidance, June 20177

SRS & BCBC recognises that in order to tackle pockets of poor air quality, a more suitable and constructive
approach is required to target the whole of Bridgend, improving overall air quality. With the implementation
of correct long-term measures, highlighted road networks and identified areas of concern should be able to
benefit from improved air quality. Welsh Government guidance on local air quality management
recommended two clear goals:
(1) Achieve compliance with the national air quality objectives inspecific hotspots; and
(2) Reduce exposure to pollution more widely, to achieve the
greatest public health benefit.
Collective efforts, therefore, should look beyond targeted action in localised air pollution hotspots and do
this in parallel with universal action to reduce risks for everyone.
As stated by WG’s policy guidance the following ways of working should be incorporated when
devising any AQAP.
•
•
•
•
•
4.1.2

looking to the long term so we do not compromise the ability of future generations to meet
their own needs.
taking an integrated approach.
involving a diversity of the population in the decisions affecting them.
working with others in a collaborative way to find shared sustainable solutions; and
acting to prevent problems from occurring or getting worse.

The Well-Being of Future Generations (Wales) Act 2015

In 2015 Welsh Government made a new law called the Well-Being of Future Generations (Wales) Act.
The new law has the sustainable development principle at its heart. This means that we need to work
in a way that improves wellbeing for people today without doing anything that could make things
worse for future generations.
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As highlighted in Figure 6there are seven national well-being goals that form the basis of the Act and
five ways of working which support the goals:
Figure 6 - The Well Being Of Future Generation (Wales) Act 2015

Public and business sectors have come together in Bridgend to form a Public Services Board (PSB).
Bridgend PSB is committed to working together to improve wellbeing in Bridgend County Borough now
and in the future. Bridgend PSB has used the sustainable development principle and the new five ways
of working to develop a Well-Being Plan (2018-2023).
The plan outlines the things that Bridgend PSB will work on together, over the next five years, wellbeing objectives and steps, and provide a vision for how Bridgend will look in 10 years’ time. The planis
seen as a mechanism that provides the best possible means of working to help understand the
underlying causes of problems and prevent those problems getting worse or happening in the future.

The declaration of the AQMA on Park Street and the subsequent production of an Action Plan, will
ensure that future decision making in terms of air quality complies with the WFG, and the Council meets
the five ways of working, as detailed below:
•
•

•
•
•

Long term – The action plan will balance short-term needs of improving air quality and will
also look at measures to safeguard the ability of meeting long-term needs.
Prevention – By implementing measures which will be set out in the Action Plan, the
Councilshould ensure improvements in air quality and will be able to prevent air quality
deterioratingin the future.
Integration – SRS will look to ensure that the work undertaken as part of the Action
Plan integrates with public body’s environmental well-being objectives.
Collaboration –The Action Plan will be developed in collaboration with many departments
within the Council and other external organisations, i.e., Public Health Wales; and
Involvement – The action plan will be subject to public consultation, and will ensure that
those who have a strong interest in improving air quality will be fully involved and their
ideas considered.
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Contributing to the seven national well-being goals and long-term vision for Bridgend, Bridgend PSB
has developed four main objectives as detailed in
Figure 7.

Figure 7 - Bridgend PSB Well-being Objectives

In accordance with air quality, as part of the objective for “Healthy Choices in a Healthy Environment”
Bridgend PSB outlines those resources are best utilised and collaborative working ensures that the built,
cultural, and natural environment remains resilient in future. The priority areas to endorse and
encourage the success of the objective will include working together to maximise benefit from
cultural, built, and natural assets. It will also look at promoting a more resource and energy efficient
way of living and working. To measure the success of promoting a more resource effective and energy
saving way of improving air quality, particularly NO2 levels will be examined.
4.1.3 BCBC’s Local Development Plan (LDP) 2006- 20218
The document provides a framework for sustainable development within the County Borough of
Bridgend, outlining strategies and policies for future land use and development.
One of the main strategic LDP objectives is highlighted in Strategic Policy 4 (SP4) which promotes
the conservation and enhancement of the natural environment. SP4 illustrates that development
proposals will not be permitted where they have an adverse impact upon the quality of natural
resources, including water, air and soil.
Also highlighted within the LDP document is Policy ENV 7 (Natural Resource Protection and Public
Health).
“Development proposals will only be permitted where it can be demonstrated that they would
not cause a new, or exacerbate an existing, unacceptable risk of harm to health, biodiversity
and/or local amenity due to air pollution”
Where proposed developments indicate negative impacts, measures and mitigation methods must
be detailed to enable impacts to be minimised to an acceptable level. For example, in terms of air
quality, measures can include the production of an Air Quality Assessment and the implementation
of conditions.
8 https://www.bridgend.gov.uk/residents/planning-and-building-control/development-planning/replacement-bridgendlocal-development-plan-2018-to-2033/
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4.1.4 BCBC’s The Local Transport Plan (LTP) 2015- 20309
The Welsh Government now requires local authorities in Wales to prepare and adopt a Local Transport
Plan (LTPs) as the framework for identifying local transport schemes for improvements. LTPs therefore
replace Regional Transport Plans.
Under guidance from the Welsh Government, local authorities have the choice to develop and adopt
either joint LTPs with neighbouring local authorities or a stand-alone LTP for their own geographical
area.
Bridgend County Borough Council has opted for the latter approach in view of the uncertainty of the
future of local authority boundaries and structures amid discussions of reorganisation of local
government.
The LTP looks to tackle growing traffic levels (and hence air quality impacts) by providing strategies
which focus upon providing efficient and effective transport networks.
“The Council is mindful of the broader negative impact of transport related emissions on health and
the natural environment”
“To reduce the environmental impact of transport, the LTP includes measures and interventions that
will increase opportunities for active travel, encourage the use of public transport and promote modal
integration.”
The LTP policy recognises the Council’s objective to achieving sustainable travel (alternatives to using
cars) and reducing negative impacts on the environment. The policy suggests that through improved
transport infrastructure and transport services this can be achieved.
4.1.5

Welsh Government, Clean Air Plan for Wales, Healthy Air Healthy Wales10

At the time of drafting this report WG has published its latest plan which underpins its commitment and
long-term ambition to improve air quality in Wales. The plan sets out WG’s policy direction and
proposed actions to reduce air pollution to support improvement in public health and the natural
environment. Actions are proposed across four thematic themes, examined as People, Environment,
Prosperity and Place.
SRS/ BCBC support the aspirations of the plan and welcome the development of more stringent
mitigation measures that will enable a cohesive approach to air quality management and protecting
public health and the natural environment.

9 Replacement Bridgend Local Development Plan 2018 to 2033 - Bridgend CBC
10 https://gov.wales/sites/default/files/publications/2020-08/clean-air-plan-for-wales-healthy-airhealthy-wales.pdf
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5

Public Health Agenda “SAFE LEVEL”

What has become distinctly apparent is that air Pollution is a local and national problem. Long-term
exposure reduces life expectancy by increasing mortality, as well as increasing morbidity risks from
heart disease and strokes, respiratory diseases, lung cancer and other effects. Public Health Wales have
stated that poor air quality is probably the second greatest health concern after smoking and is the
most significant environmental determinant of health. In 2012, the International Agency for Research
on Cancer listed diesel exhaust pollution as a Class 1 carcinogen and extended this to all ambient air
pollution in 2013. 11.
The UK expert Committee on the Medical Effects of Air Pollution (COMEAP) estimates that air pollution
is responsible for “an effect equivalent of between 28,000 and 36,000 deaths (at typical ages) each
year”12. This does not mean there are ‘actual’ deaths from air pollution exposure; rather, that the
reduced life expectancy which everyone experiences because of air pollution exposure (6-8 months on
average but could range from days to years) is ‘equivalent’ to between 28,000 and 36,000 deaths when
summed. In Wales, based on the latest data available (from 2017)13, Public Health Wales estimates the
burden of long-term air pollution exposure to be the equivalent of 1,000 to 1,400 deaths (at typical
ages) each year.
What we know is that poor air quality in Wales poses as a significant concern for Public Health, regarded
as the most significant environmental determinant of health. Its associated adverse risk to public health
is particularly prevalent within urban areas and near major roads. The pollutants of primary concern
for public health are particulate matter and primary/ secondary derived nitrogen dioxide (NO2). Both
pollutants primarily originate from motor vehicles.
Despite the efforts made by national government and local authorities there is an apparent
disconnection between air quality management and Public Health. The status of air quality
management in Wales focuses upon a hotspot approach and fails to reference other factors such as
socioeconomic status or exposure to other environmental determinants of health.
It is plausible that air pollution affects everyone to some extent. Whilst the legislative air quality limit
values are based on epidemiological evidence and are ultimately intended to protect public health,
there is also recognition that health effects may be experienced below these thresholds for some of
the key pollutants (e.g., PM2.5 and NO2), particularly affecting the most susceptible groups: young
children,the elderly and those with pre-existing health conditions and comorbidities. Acknowledged as
the triple jeopardy concept - air pollution combines with other aspects of the social and physical
environment to create an inequitable disease burden on more deprived parts of society; populations
of areas with low socioeconomic status are prone to exacerbated effects from exposure to air pollution,
in part as they are more likely to suffer from pre-existing health conditions as a result of their poorer
living conditions and lifestyle, but also as they are more vulnerable, being more likely to be living in
areas with higher levels of air pollution.

11 https://www.iarc.who.int/wp-content/uploads/2018/07/AirPollutionandCancer161.pdf
12https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734799/COMEAP_NO
2_Report.pdf
13 https://phw.nhs.wales/services-and-teams/environmental-public-health/air-quality/air-pollution-and-health-factsheet/#:~:text=In%20Wales%2C%20based%20on%20the,at%20typical%20ages)%20each%20year.
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Figure 8 - Effects of Poor Air Quality in Terms of Population Affected and Severity

For particulate air pollution and NO2 there is no safe level of exposure and any initiatives to reduce
air pollution will have positive health benefits. WG have indicated that the national air quality
objectives used to identify Air Quality Management Areas (AQMAs) should not be seen as ‘safe’
levels and that health impacts can be observed below these identified limit values. Air pollution can
cause adverse effects on health and quality of life at lower exposures, depending on the circumstances
of the exposed individual. Therefore, much of the avoidable health burden associated with air
pollution in Wales is the result of population exposures outside AQMAs.
As stated by WHO Regional Office for Europe 2013; a multi-sectorial approach is needed to develop
and effectively implement long term policies and strategies that reduce risks of air pollution to
health. This approach is supported across Wales through the Well-Being of Future Generations
(Wales) Act 2015 (National Assembly for Wales 2015), that includes goals to achieve a healthier Wales,
that is more globally responsible and equal, through thinking more about the long-term, looking to
prevent problems and taking a more joined-up approach.
Although air pollution is a public health priority in Wales, its management needs to be a collaborative
approach between public bodies, private companies, third sector partners and the public, as they all
have important roles to play in addressing this pressing issue.
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Poor air quality does not only cause significant health implications, but it also has a wider societal cost.
Accounting for health service costs and reduced productivity through lost workdays in the UK is
significant, standing at around £20bn every year.
Widespread air pollution is associated with routine car use for journeys within, and into and out of,
Bridgend. Reducing reliance on the car as the primary mode of transport will have co-benefits of
increased physical activity, mental well-being, improved productivity, and reduced stress through
increasing active travel rates.
Our built environment has become increasingly shaped around car use over the last 50 years, with
journeys made by car across the UK increasing from 27% to 83% over that period, while journeys made
by bus have fallen from 42% to 5%, and by cycling from 11% to 1%.
Nearly one in four vulnerable people in our communities’ report being lonely. A built environment
shaped around cars can create community ‘severance’ where short journeys are difficult to make by
foot or bicycle. This places vulnerable people (including older people and people with disabilities) who
may not have access to car transport at a higher risk of social isolation and loneliness. Residential roads
with high traffic volumes are also reported to be less neighbourliness and lacking a sense of
community. Measures which reduce the impacts of cars on local communities may also have a positive
0impact on social interactions.
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6

Proposed mitigation measures for Park Street AQMA

To develop ideas and ensure an effective AQAP which considers all aspects prioritising public health,
an AQAP Work Steering Group has been established consisting of representatives from Bridgend’s
internal departments of interest, as well as persons from the local PSBs.
In addition to the discussions held by the AQAP Work Steering Group, several informal
‘drop-in’ sessions were facilitated by the Council in December 2019 which provided opportunityfor the
public to find out more about air quality in the area, AQAP updates and suggest ideas for the AQAP.
Collaborating the ideas and suggestions made to date, a list of proposed mitigation measures has been
compiled. Table 3 documents the proposed list of mitigation measures for the Park Street AQMA. A
further description of each action is provided in the text below Table 3.
A qualitative cost benefit analysis assessment has also been provided for each action as detailed in
Table 4. The potential actions have been scored for cost benefit and the resulting rank to identify the
most deliverable actions. Estimated costs (1 for high cost to 5 for low cost) were multiplied by a sum
of the likely benefit from reducing pollution and people’s exposure to the pollution (10 for high and 1
for low) to provide a score. The highest score shows the greatest cost benefit according to the opinions
of the project team. The measures in Table 4 are listed in order of their ranking score, with the most
deliverable at the top.
It is acknowledged that some measures may score highly despite not affecting air pollution, because
they instead may help reduce people’s exposure to the pollution.
To note; following this indicative Cost Benefit Analysis it has been agreed by the AQAP Work Steering
Group to assess in more detail mitigation options that will manage and improve traffic flows through
the Park Street AQMA. As previously outlined queuing and inconsistent traffic flows would appear to
be the principal cause of the portrayed poor air quality levels. It is also concerning given the level of
surrounding development that has been scheduled, as there is the likelihood of increased pressure on
the network and consequentially air quality levels along Park Street. It is necessary that to proceed
with the development of a successful and meaningful AQAP the Council need to undertake detailed
transport and air quality assessments to ensure that correct mitigation measures are condisered
before any implementation. A decision is yet to be made about progressing with the detailed
modelling following the receipt of a few proposals.
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Table 3 - Proposed AQAP mitigation measures for Park Street AQMA

No.

1

Measure

EU
Category

Public health information Public
campaign (highlight most Information
vulnerable groups and
people
with
certain
health
concerns;
asthmatics,
Chronic
Obstructive Pulmonary
Disease etc.). Increase
public
education
messages which promote
healthier choices for
short journeys (<2 miles).

EU Classification

Via the internet/
leaflets/ other

Responsibility/
Lead Authority

Cwm
Taf
Morgannwg
University Health
Board/
Public
Health
Wales/
BCBC/ SRS/ Charity
organisations;
Global Action Plan;
Living Streets/ TfW

Key Performance Indicator

The number of hits on website.

Number of initiatives delivered.
Delivery of a public education
campaign.
Cross reference obtained air
quality results to the applicable air
quality objectives.
Improvements to those figures
outlined in Bridgend LTP 2015
using data acquired by 2011
Census.
The 2011 census
total, 59,235 of

Target Annual
Emission
Reduction in the
AQMA

No reduction in
concentration
in
Nitrogen
Dioxide,
however there would
be an
exposure
reduction
for
residents.

Associated
Improvements

Improved capacity
on road network/
reduced
congestion/
improved journey
times.

Timescale

Unknown

Improved public
awareness.
Related health
improvements.

Bridgend residents travelled to
work with 82.5% travelling by car,
or 83% including
taxis. About 75% of car users were
classified as the driver which
meant that they
travelled alone; 5.5% used public
transport; 9% walked or cycled
with cycling
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No.

Measure

EU Category

EU Classification

Responsibility/
Lead Authority

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

Associated
Improvements

Timescale

contributing less than 1% (0.8%);
other transport modes including
motorcycle
constituted 1.1%

2

Support the creation
of a local “Air Quality
Action Group”.

3

Increase
the Public Information
monitoring
capabilities of the
Council
with
investment in more
air quality monitoring
techniques. Creation
of an online platform
linked to the Air
Quality Index.

Public Information

Via the internet/
leaflets/ other

BCBC/ SRS/ Local
Communities
Forum/ local Cllrs

Number of associated members.

Negligible

Improved
awareness of the
issues locally

Unknown

Via the internet

BCBC/ SRS.
possibility to link
with Public Health
Wales
and
an
appointed approach
in Cardiff.

Cross reference obtained air
quality results to the applicable air
quality objectives.

N/A

Improved Public
awareness.

Ongoing

Improved
understanding for
air quality trends
with the production
of diurnal datasets.
Increased
understanding for
other associated
pollutants; PM10/
PM2.5.

4

Electronic “pollutant
signage” within
AQMA and local area;

Public Information/
Traffic Management

Other

BCBC/ SRS

Cross reference obtained air
quality results to the applicable air
quality objectives.

Unknown

Improved Public
awareness/
Increase in the use

Unknown.
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No.

Measure

EU Category

EU Classification

Responsibility/
Lead Authority

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

Signage encourages
drivers to switch

Associated
Improvements

Timescale

of sustainable
alternatives.

off their engines in
standing traffic

5

queues, linked to
signalling. Example:
“Do you need to drive
today?”
Signs and banners for
engine idling.

Public Information/
Traffic Management

Other

BCBC/ SRS

Cross reference obtained air
quality results to the applicable air
quality objectives.

Unknown

Improved Public
awareness.

Unknown.

Signage at key
intersections, near
junctions and on
public transport /
taxis encouraging
people to switch off
engines when traffic
comes to a stop.
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No.

6

Measure

EU Category

Develop
Supplementary
Planning Guidance
(SPG) to provide a
specific guidance for
air
quality
in
accordance with new
developments.

Policy Guidance and
Development
Control

EU Classification

Air Quality Planning
and Policy Guidance

Responsibility/
Lead Authority

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

BCBC/ SRS

Production of an SPG.

N/A.

Associated
Improvements

Improved Street
Scene.

Timescale

Ongoing

Improvements for
other
environmental
factors such as
noise and odour.
Optimise
the
planning process.
Reduced
congestion.

7

Planning guidance for
the provision of
Electric
Vehicle
Charging Points. To
note; EV points are
now compulsory in
England

Policy Guidance and
Development
Control

Other

BCBC

Number of properties where a
power spur for an electric vehicle
charge point is installed.
Number of planning applications
approved with a vehicle charge
point as an advisory or required
condition.

Unknown

% Reduction in NOx
emissions
compared to a
diesel/ petrol.

Unknown

Reduction in PM10
and
PM2.5,
although
some
studies do suggest
increases
associated with EV,
therefore enhanced
monitoring
capabilities
particularly for PM
is crucial.
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No.

8

Measure

EU Category

Revise BCBC’s Walking
and Cycling Strategy;
Revise the existing
2009 document

Policy Guidance and
Development
Control/ Promoting
Travel Alternatives

EU Classification

Responsibility/
Lead Authority

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

Promotion of cycling

BCBC/ SRS

Production of a revised document.

N/A

Associated
Improvements

Related Health
improvements.

Timescale

Unknown

% Reduction in NOx
emissions
compared to a
diesel/ petrol.
Reduction in PM10
and PM2.5.

9

10

Endorse
SP19,
Biodiversity
and
Development. Further
influence the use of
green infrastructure
for
new
developments.

Policy Guidance and
Development
Control

Implement ‘smoke
control zone’ for
Bridgend.
Wood
burners installations
would
need
authorisation
to
operate and receive
permissions
in
accordance with the
Clean Air Act.

Policy Guidance and
Development
Control

Other

BCBC/ SRS

Number of trees planted.

Unknown. Provision
of a barrier to protect
residents andvisitors.

Improved street
scene.

Ongoing

Absorption of
Greenhouse gas
emissions.

Other policy

BCBC/ SRS

Number of nuisance complaints
generated.

Unknown

% Reduction in NOx
emissions.

Unknown

Reduction in PM10
and PM2.5.
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No.

11

12

13

Measure

School Active Travel
Plans

Encourage/ Facilitate
homeworking.
BCBC/ SRS is one of
the largest employers
in
Bridgend
and
therefore could look
to
adopt
more
flexible/ agile working
patterns

Work
with
local
businesses to develop
active travel to work
programmes.
Cardiff Staff Travel
Charter
currently
being rolled out but
only for public sector
establishments.

EU Category

Promoting Travel
Alternatives

Promoting Travel
Alternatives

EU Classification

Incentivise active
travel campaign &
infrastructure

Encourage / Facilitate
home working.

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

BCBC/ SRS/ Living
Streets
“WOW”
Scheme/ Sustrans/
WG Young Dragons
Educational
Package/
Global
Action Plan

Number of participating schools.

N/A

BCBC/ SRS

Produce Healthy Travel Charter.

Responsibility/
Lead Authority

Associated
Improvements

Related Health
improvements.

Timescale

Ongoing

Improved public
awareness.
Reduced
Congestion.

Unknown

Number of individuals enrolled on
programme.

Quality of life
improvements.

Ongoing

Saved costs on
office space.
Eliminate time lost
travelling to office
meaning shorter
working days.

Promoting Travel
Alternatives

Other

BCBC/ Cwm Taf
Morgannwg
University Health
Board/
Public
Health Wales.

Produce Healthy Travel Charter.
Number of individuals enrolled on
programme.

Unknown

Reduced
congestion during
peak times.
Quality of life
improvements.

Unknown

Saved costs on
office space.
Eliminate time lost
travelling to office

27

No.

Measure

EU Category

EU Classification

Responsibility/
Lead Authority

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

Associated
Improvements

Timescale

meaning shorter
working days.

14

15

Park and Ride facilities
to be implemented at
strategic
sites
(Broadlands)/ Shuttle
bus service linking
Bridgend train station
to strategic points
(Broadlands/
Hospital/
Coity/
McArthur Glen).
There is also the
potential to look at
shared shuttle service
for persons accessing
proposed Health
Centres.
Anti-idling
implemented as TROs
specific to sensitive
areas such as outside
schools,
hospitals,
care homes, as well as
Park Street AQMA.

Alternatives
to
private vehicle use

Bus Park and Ride
scheme

BCBC/
Bus
operators/ TfW

Bus patronage figures.

Unknown

Reduced
congestion during
peak times.
Reduced
congestion during
peak times.

Unknown

Bus services profit.

Traffic Management

Anti-idling
enforcement

BCBC

Cross reference obtained air
quality results on Park Street to
the applicable air quality
objectives.

Anti-idling
implemented as a
TRO specific to Park
Street AQMA.

Related Health
improvements.

Unknown

Improved public
awareness.

Under Road Traffic
(Vehicle Emissions)
(Fixed
Penalty)
Regulations 2003,
regulation 6 (3) BCBC
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No.

Measure

EU Category

EU Classification

Traffic Management

Reduction of speed
limits

Responsibility/
Lead Authority

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

BCBC

Evaluation of annual air quality

Unknown

Improved road
safety.

Unknown

Associated
Improvements

Timescale

has the power to
implement “no
vehicle idling” areas.
BCBC will need to
assess the feasibility
and likely benefits.

16

Run this as a pilot
study.
Introduce a pilot
scheme
“20mph
speed limit” to Park
Street.

datasets for NO2.
Reduction in vehicle speeds via
traffic flow analysis
Any marked improvement in
collision/ incident rates.
Cross reference obtained air
quality results on Park Street to
the applicable air quality
objectives.

17

Ghost right hand turn
onto Heol-Y-Nant.

Traffic Management

Strategic highway
improvement

BCBC

Reduction in capacity captured via
traffic flow analysis.

Unknown

Reduced
congestion.

Completed
February 2022

18

Deny all access onto
St Leonard’s Road for
all traffic movements.

Traffic Management

Strategic highway
improvement

BCBC

Cross reference obtained air
quality results on Park Street to
the applicable air quality
objectives.

Unknown

Reduced
congestion.

Unknown

Improved Road
Safety.
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No.

Measure

EU Category

EU Classification

Responsibility/
Lead Authority

Key Performance Indicator

Target Annual
Emission
Reduction in the
AQMA

Associated
Improvements

Timescale

19

Deny a through route
movement
from
Angel Street onto
Park Street.

Traffic Management

Strategic highway
improvement

BCBC

Reduced capacity on Park Street
captured via traffic flow analysis.

Unknown

Reduced
Congestion on Park
Street.

Unknown

20

Optimise the traffic
signals at the Tondu
Rd/ Park Street/ Angel
Street Junction- Adopt
a MOVA system.
Utilise
external
consultancy expertise
to undertake a
feasibility study.
Bus
ProgrammeStrategic
Bus
Network. Buses not
to use St Leonard’s
Road due to the
experienced access
constraints onto and
off Park Street.

Traffic Management

Strategic highway
improvement

BCBC/SRS/
Externally
Appointed
Consultant

Reduced capacity on Park Street
captured via traffic flow analysis.

Unknown

Improved
road
junction efficiency.

Unknown

BCBC/ Bus
Operators

Customer
satisfaction
questionnaires from the bus
operators.
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Transport Planning
and Infrastructure

Bus
Route
Improvements

Reduced
Congestion

Cross reference obtained air
quality results on Park Street to
the applicable air quality
objectives.
Unknown

Improved
Road
safety at the Park
Street/ St Leonard’s
Junction.

Unknown

Reduced
congestion
on
Park
Street.
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Table 4 - Cost benefit Analysis for Measures Proposed for Park Street AQMA

Cost benefit (cost x [pollution reduction + exposure reduction] = score)

Measure
No.

Measure

20

Optimise the traffic signals
at the Tondu Rd/ Park
Street/ Angel Street
Junction.

4

1

Public health information
campaign.

5

15

Anti-idling implemented as
TROs specific to sensitive
areas such as outside 5
schools, hospitals, care
homes, as well as Park
Street AQMA.

18

Deny all access onto St
Leonard’s Road for all
traffic movements.

6

Develop Supplementary
Planning Guidance (SPG).
Introduce a pilot scheme
“20mph speed limit” to
Park Street.

16

Air pollution
reduction
10 = greatest
air quality
gain
1 = least air
quality gain

Cost
1 = >£1m
2 = £250k-1m
3 = £50k - 250k
4 = £10k - £50k
5 = <£10k

Exposure reduction
10
=
greatest
exposure reduction
1 = least exposure
reduction

Score
= cost
x
benefit

Rank
1 = most cost
benefit
effective

6

2

32

1

2

4

30

2

2

30

2

2

28

3

25

4

25

4

4

4

5

5

3

5

3

2

2
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Cost benefit (cost x [pollution reduction + exposure reduction] = score)

Measure
No.

Measure

7

Planning guidance for the
provision of Electric
VehicleCharging Points.

Air pollution
reduction
10 = greatest
air quality
gain
1 = least air
quality gain

Cost
1 = >£1m
2 = £250k-1m
3 = £50k - 250k
4 = £10k - £50k
5 = <£10k

Exposure reduction
10
=
greatest
exposure reduction
1 = least exposure
reduction

Score
= cost
x
benefit

Rank
1 = most cost
benefit
effective

5

3

1

20

6

2

Support the creation of a
local “Air Quality Action
Group”.

5

2

1

15

7

10

Implement ‘smoke control
5
zone’ for Bridgend.

2

1

15

7

12

Encourage/
homeworking.

2

1

15

7

15

7

17

Facilitate

Ghost right hand turn
ontoHeol-Y-Nant.

5

5

1
2
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Cost benefit (cost x [pollution reduction + exposure reduction] = score)

Measure
No.

Measure

14

4

Park and Ride facilities to
be implemented at
strategic sites.

Air pollution
reduction
10 = greatest
air quality
gain
1 = least air
quality gain

Cost
1 = >£1m
2 = £250k-1m
3 = £50k - 250k
4 = £10k - £50k
5 = <£10k

2

Electronic
“pollutant
signage” within AQMA and 3
local area.

4

2

Exposure reduction
10
=
greatest
exposure reduction
1 = least exposure
reduction

3

2

2

Score
= cost
x
benefit

14

8

12

9

12

9

Signs and banners for
engine idling

3

2

School Active Travel Plans

4

2

1

12
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Bus Programme- Strategic
Bus Network.

3

2

2

12

3

Increase the monitoring
capabilities of the Council.

4

1

2

12

Deny a through route
movement from Angel
Street onto Park Street.

4

2

1

12

5
11

19

Rank
1 = most cost
benefit
effective

9
9

9

9
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Cost benefit (cost x [pollution reduction + exposure reduction] = score)

Measure
No.

Measure

8

9

13

Air pollution
reduction
10 = greatest
air quality
gain
1 = least air
quality gain

Cost
1 = >£1m
2 = £250k-1m
3 = £50k - 250k
4 = £10k - £50k
5 = <£10k

Exposure reduction
10
=
greatest
exposure reduction
1 = least exposure
reduction

Revise BCBC’s Walking and
Cycling Strategy.

5

1

1

Endorse SP19; Biodiversity
and Development. Further
influence the use of green
infrastructure for new
developments.

5

1

1

5

1

1

Work with local businesses
to develop active travel to
work programmes.

Score
= cost
x
benefit

Rank
1 = most cost
benefit
effective

10

10

10

10

10

10
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7 Detailed Transport and Air Quality Assessment
As previously discussed, queuing and inconsistent traffic flows appear to be the principal cause of
the measured poor air quality levels in the Park Street AQMA. After the Cost Benefit Analysis, it has
been agreed by the AQAP Work Steering Group to assess in more detail mitigation options that will
manage and improve traffic flows through the Park Street AQMA, with the principal objective to
reduce NO2 concentrations in line with air quality objectives.
The preferred options of the initial draft AQAP included the following three options under a Do
Minimum and Do Something Scenario:
Do Minimum
•

Introduction of a right turn holding lane at the Junction of Park Street with Heol y Nant
(Measure 17). This was implemented by the developer (Persimmon) of the former Ysgol Bryn
Castell site (Llangewydd Road, Cefn Glas) under the requirement of Condition 27 of Planning
consent P/18/1006/FUL. It was opened to traffic in February 2022.

Do Something
•
•

Deny all access onto St Leonards Road (Measure 18);
Implementation and optimization of 4-phase junction at the Park Street/ Angel Street/ Tondu
Road Junction (Measure 20).

SRS/ BCBC commissioned external consultants to undertake transport and air quality modelling work
for the above options to illustrate any benefits to nitrogen dioxide currently identified as exceeding
objective limits. Since the above measures work in conjunction with one another, the two scenarios
where transport and air quality modelling have been undertaken would assess two options
cumulatively as one preferred scenario.

7.1 Modelling Results
To fully assess the impacts on air quality, the air quality dispersion model has identified 35 receptor
points along Park Street and surrounding streets in addition to modelling concentrations at the
existing monitoring locations on Park Street. These locations allow an assessment of relevant
exposure across a wider area to assess the impact of the interventions.
The study area includes all roads within 200 metres of the AQMA in the traffic model and the A473
between Boulevard de Villenave d’Ornon/Tondu Road roundabout and the junction with Merthyr
Mawr Road. Traffic changes have been screened between the DM and DS scenario to establish if
there is the potential for traffic flow increases to cause a significant worsening of air quality. Traffic
flow changes were compared against screening criteria within Table 6.2 of the Institute for Air
Quality Management’s Land-Use, Planning & Development Control: Planning for Air Quality14. There
was only one other location outside of study area which breached the traffic screening thresholds,
which is Tondu Road north of Boulevard de Villenave d’Ornon/Tondu Road roundabout which is
estimated to experience an approx. 1,000 AADT increase. However, OBC-108 (presented in
Figure 1) is estimated to experience concentrations of 24.8 µg/m3 NO2 in 2023. OBC-108 is considered
a conservative representation of NO2 concentrations along Tondu Road and 1,000 AADT is not
14

https://www.iaqm.co.uk/text/guidance/air-quality-planning-guidance.pdf
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considered a compliance risk for NO2 air quality objectives given existing concentrations are 24.8
µg/m3.
Figure 9 - Air Quality Modelling Locations

As detailed in Error! Reference source not found. below, the implementation of the dedicated right
turn from Park Street onto Heol-y-Nant under the DM 2023 scenario provides an improvement in NO2
concentrations at the worst affected receptors along Park Street, when compared to the base year of
2019. However, several of the modelled receptor locations demonstrate continued exceedances of
the air quality objective for NO2.
Error! Reference source not found. also demonstrates the results of the do something scenario. This
includes denying access to St Leonards Road from Park Street and Tondu Road/Park Street, signalling
improvements with the addition of the Heol-Y-Nant right turn. The modelled concentrations show
further improvements with only two modelled receptors slightly exceeding the annual objective limit
for NO2 of 40 µg/m3 . Concentrations of NO2 at all existing monitoring locations are identified to be
complaint with the air quality objective.
Table 5 - Modelled Air Quality Results NO2 µg/m3 Park Street AQMA
Receptor ID
R26
R27
R28
R29
R30
R35
OBC-124

NO2 (µg/m3) Base
2019
56.8
60.2
60.5
57.4
49.0
22.0
19.9

NO2 (µg/m3) DM NO2 (µg/m3) DS NO2
2023
2023
DS-DM
44.6
39.3
-5.4
47.3
41.6
-5.7
47.5
41.8
-5.8
44.9
39.3
-5.6
38.3
33.6
-4.7
16.1
16.4
0.3
14.6
14.9
0.4

(µg/m3)
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OBC-108

29.5

23.7

24.8

1.1
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Figure 10 - Chart showing annual average NO2 concentrations from modelled scenarios
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8

Conclusions

Following the detailed modelling work it has been demonstrated that all currently monitored locations
within the Park Street AQMA are classed as being compliant. Two modelled receptor locations do
continue to show exceedance of the NO2 annual mean after the DS schemes have been implemented.
However, when the model uncertainty is factored in, an additional two modelled receptors in the Park
Street AQMA are still likely to be in exceedance. The non-compliant and ‘at risk’ receptors all feature on
one row of houses along Park Street, where high concentrations are due to receptors being so close to
the road (<1 metre).
It is recommended to implement the changes described in the ‘do something’ scenario as modelling
shows that these changes will decrease Nitrogen Dioxide concentrations by up to 12% at the worst
affected receptors. Further measures may also be required to improve air quality for a small section of
Park Street to fully achieve compliance with the NO2 annual mean.
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Responsibilities and Commitment

This AQAP was prepared by Shared Regulatory Services on behalf of Bridgend County Council. This AQAP
will be subject to an annual review, appraisal of progress and reporting to Cabinet. Progress each year
will be reported in the Annual Progress Reports (APRs) produced by Shared Regulatory Services, as part
of the statutory Local Air Quality Management duties. The Air Quality Action Plan is a live document and
measures will be added, developed and assessed accordingly throughout the lifetime of this plan.
If you need further information regarding the AQAP, please contact SRS at:
Shared Regulatory Services
Civic Offices
Holton Road
Barry
CF63 4RU
Tel: 0300 123 6696
Email: environment-srswales@valeofglamorgan.gov.uk
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Introduction

Bridgend Council (the Council) has declared an Air Quality Management Area (AQMA) for a section of
Park Street, encompassing a number of properties between Park Street’s junction with the A473 to the
east, and the junction with St Leonard’s Road to the west. The AQMA has been declared for an
exceedance of the annual mean NO2 Air Quality Objective (AQO) of 40 µg/m3; although there are
measurements which are close to exceeding the 1-hour NO2 objective of 200 µg/m3 as well. The issues
relate to the proximity of houses to a heavily trafficked primary route (Park Street) which also suffers
congestion issues. These issues are compounded by gradients increasing engine load and poor dispersion
caused by buildings.
This report presents the findings of a detailed assessment (DA) in support of the Council’s Air Quality
Action Plan (AQAP). This DA evaluates the potential air quality benefits associated with three proposed
traffic management schemes; two 4-phase junctions, one at Heol-y-Nant junction and the other at the
Tondu Road/Park Street junction and no access to St Leonards Road from Park Street.
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Existing air quality in Bridgend

There is 1 automatic monitoring location and 30 non-automatic monitoring locations across Bridgend.
The automatic monitoring location measures SOx using API AMX monitoring equipment. The 30 nonautomatic monitoring locations measure NO2 using passive diffusion tubes. Figure 11 shows the
monitoring locations and AQMAs within the study area.
Figure 11 Monitoring and AQMAs in Bridgend
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The measured data set out in Table 6 shows that 2 locations were in exceedance of the NO2 annual mean
(OBC-123 and OBC-110) in 2019. These exceedances relate to the section of Park Street to the west end
of the AQMA boundary near St Leonards Road. The monitoring results in Table 6 were used to carry out
verification of the air quality model and ensure that it provides a robust representation of measured
concentrations in Bridgend following the approach set out in Appendix 1 – Model Verification.
Table 6: NO2 Monitoring Results

Type

X

Y

2019 Data
Capture
(%)

2019 (µg
m3)

Urban centre

290469

179837

83

18.6

Sunnyside Street

Roadside

290354

179807

100

23.9

OBC-103

Park Street

Roadside

290250

179782

100

37.1

OBC-104

Park Street

Roadside

290286

179800

92

39.8

OBC-109

Park Street

Roadside

290239

179795

92

19.9

OBC-110

Park Street

Kerbside

289988

179701

100

53.7

OBC-122

St Leonards Road

Kerbside

289919

179755

75

16.7

OBC-123

Park Street

Roadside

290014

179698

100

55.2

OBC-124

Park Street

Roadside

289859

179710

100

16.6

OBC-107

Tondu Road

Roadside

290347

179959

92

32

OBC-108

Tondu Road

Kerbside

290311

180032

100

36.2

Site ID

Site Name

OBC-101

Bridgend
Centre

OBC-102

3
3.1

Town

Methodology for air quality impact assessment
Traffic schemes

This DA has included three traffic scenarios; a baseline year of 2019, future year without scheme (dominimum (DM)) and with scheme (do-something (DS)) both set in 2023. All traffic scenarios include
traffic flows and speeds in the format of annual average daily traffic (AADT) for the following vehicle
categories: cars, light goods vehicles (LGVs), heavy goods vehicles (HGVs) and buses. The baseline year
of 2019 was developed to ensure projections were based on a year without the impacts of Covid-19. The
baseline year includes all existing road schemes and is used in the air quality assessment to validate air
quality model estimates against measured concentrations.
The DM 2023 scenario includes all existing and committed schemes, with the most pertinent committed
development being a right turn lane associated with a Persimmon housing development at the Heol-yNant junction. Traffic modelling has shown that this right turn lane decreases congestion on Park Street
close to this junction.
The do-something 2023 scenario includes all existing, committed schemes and the proposed road traffic
scheme. Transport modelling undertaken by Mott Macdonald demonstrates that there was a worsening
of congestion associated with the 4-phase junction at Heol-y-Nant. As such, it was agreed with the
Council that the DS scenario will only include no access onto St Leonards Road and one 4-phase junction
at the Tondu Road/Park Street junction. Mott Macdonald completed transport modelling for Bridgend’s
local development plan (LDP). The LDP transport model was amended to include the aforementioned DS
traffic schemes. For further information on the traffic modelling, refer to Mott Macdonald’s LDP
modelling report.

3.2

Study area

The study area includes all roads within 200 metres of the AQMA in the traffic model and the A473
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between Boulevard de Villenave d’Ornon/Tondu Road roundabout and the junction with Merthyrmawr
Road. Traffic changes have been screened between the DM and DS scenario to establish if there is the
potential for traffic flow increases to cause a significant worsening of air quality. Traffic flow changes
were compared against screening criteria within Table 6.2 of the Institute for Air Quality Management’s
Land-Use, Planning & Development Control: Planning for Air Quality15. There was only one other location
outside of study area which breached the traffic screening thresholds, which is Tondu Road north of
Boulevard de Villenave d’Ornon/Tondu Road roundabout which is estimated to experience an approx.
1,000 AADT increase. However, OBC-108 (presented in Figure 11) is estimated to experience
concentrations of 24.8 µg/m3 NO2 in 2023. OBC-108 is considered a conservative representation of NO2
concentrations along Tondu Road and 1,000 AADT is not considered a compliance risk for NO2 air quality
objectives given existing concentrations are 24.8 µg/m3.

3.3

Road traffic emission calculations

Emissions were calculated using Ricardo’s in-house software called RapidEMs, which calculates vehicular
emissions using the latest Copert emission factors. Three essential inputs are required for RapidEms to
calculate emissions: fleet mix, traffic flow and speed (kph). Fleet mix provides a % for each vehicle
category such as petrol car and euro standard. The fleet mix is implemented by applying the % split fleet
mix to the total number of vehicles in that category, for example 1,000 cars with the assumption of 60%
petrol and 40% diesel would result in 600 petrol and 400 diesel cars. Traffic flows are presented in this
assessment in the format of annual average daily traffic flows for different vehicle categories, for
example car, LGV, HGV and buses. Speed is the average speed across the different vehicle type categories
(kph).
The fleet mix used for Bridgend’s DA comes from an Automatic Number Plate Recognition (ANPR) survey
undertaken for Caerphilly Council in 2019. This is considered an improvement over the default approach
using national fleet mixes (National Atmospheric Emission Inventory (NAEI)16) as it will be more
representative of fleet in South Wales and therefore Bridgend’s fleet. The 2019 Caerphilly fleet mix was
forecasted to 2023 using the same fleet turnover projections as in the NAEI.
Road traffic data was taken from the approach described in section 3.1. An optional input for emission
calculations is gradient as the inclusion depends on the topography of the local area. Park Street has a
gradient with the potential to impact emission calculation, which is greater than a 1:10 slope and
gradient effects are required to better represent vehicular emissions. To consider the impact of gradient
on engine load and therefore emissions per vehicle, terrain elevation data in the format of 1m DTM lidar
data was procured from the Welsh Government’s Geo-Portal17. The road traffic data, vehicle fleet mix
and gradient data were used in the RapidEms process to calculate emissions in grams per second per
kilometre (g/s/km).

3.4
3.4.1

Dispersion modelling
Dispersion model selection

ADMS-Roads is a Gaussian dispersion model with inputs for local observations such as the surrounding
terrain, meteorological data for example wind speed, wind direction and solar radiation to reflect the
local dispersion environment. ADMS-Roads has been extensively validated and is commonly used for air
quality assessments of road schemes in the UK.
3.4.2 Meteorological data
Annual meteorological data for 2019 was procured from the RAF St Athan weather station. The data capture is
100% for temperature, wind speed and wind direction, whereas cloud cover has a data capture of 91%. A wind
rose of 2019 met data from RAF St Athan can be seen in Figure 12. This demonstrates that the prevailing wind
direction is westerly, which is typical of coastal locations to the west of the UK.

15

https://www.iaqm.co.uk/text/guidance/air-quality-planning-guidance.pdf
https://naei.beis.gov.uk/data/ef-transport
17
https://lle.gov.wales/GridProducts#data=LidarCompositeDataset
16
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Figure 12 Wind rose for RAF St Athan 2019 meteorological data
Q:\Delivery\Projects\EED\ED1xxxx\ED13681 Bridgend_RBenney\3 Project Delivery\4 Tasks\met\StAthans_2019_adms_met.met
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3.4.3

3.1

5.1

Modelled receptors

There are two types of receptors, those that are representative of sensitive receptors such as residential
dwellings and monitoring locations. Sensitive receptors have a prefix of ‘R’ and monitoring locations have
a prefix of ‘OBC’. The Park Street AQMA has residential dwellings to the south and North of the Road,
with residential dwellings to the north all being within close proximity of the road (<2 metres) and
therefore at greater risk of exceeding the NO2 annual mean AQO. To ensure the full extent of
exceedances are captured in this project, all residential dwellings south of Park Street in the AQMA have
been included. The dwellings north of Park Street are setback much further from the road, typically at
14 metres, there is one exception at approx. 4 metres. The closest residential dwelling to the north of
each unique Park Street Road link has been included in the dispersion model as a receptor. Sensitive
receptors were placed at building facades and at a height of 1.5 metres, whereas monitoring locations
were placed at a combination of building facades and street furniture such as lampposts. Monitoring
locations heights were taken from Bridgend’s Annual Status Report, in this study area all monitoring
location heights were 2 metres. Receptor locations have been presented in Figure 13.
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Figure 13 Bridgend Study Area and modelled Receptors

3.4.4

Street canyon

Bridgend has historic housing built nearby to roads, in some instances less than 1 metre, these tall
buildings are built either side or on one side of the road. In both scenarios the presence of buildings close
to the road will cause an impact on emission dispersion. Buildings on either side of the road with the
same height are classed as a symmetrical street canyon. Whereas buildings on one side of the road, or
where the height varies on either side are classed as asymmetrical street canyons. Symmetrical street
canyons are identified when the height of buildings either side of the road is twice the road width. ADMSRoads can be programmed to model these symmetrical canyons with the simple canyons module,
however this would not reflect scenarios in Bridgend where there is only one side of the road with a tall
building. As such, to reflect the varied impact of Bridgend’s buildings street canyons on dispersion only
asymmetrical canyons were included. The advanced street canyon module has been used in ADMS to
estimate the impact on NO2 concentrations from asymmetrical street canyons. Asymmetrical street
canyons may affect dispersion by altering the channel of flow by the canyon walls and a recirculating
flow region drive by the canopy flow perpendicular to the street. The area of recirculation by the building
walls can lead to elevated pollutant concentrations. The location of asymmetrical canyons has been
detailed in Figure 14.
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Figure 14 Street canyons in Bridgend

3.4.5

Background concentrations

Background pollutant concentrations for a modelling study within an urban environment in England can
be sourced from either a local monitoring location classified as an urban background site, or the
background maps produced by Ricardo Energy & Environment for Defra. The background maps provide
estimates of annual mean background concentrations of key pollutants at a resolution of 1 x 1km for
England projected from a base year of 2018 and can be projected forward to future years up to 2030.
These annual mean pollutant maps combine pollutant measurement data with the emissions
information from the UK’s National Atmospheric Emissions Inventory (NAEI) to provide estimated
pollutant concentrations for the whole of England.
In this case, no nearby background pollutant measurements were available; therefore, Defra’s
background maps were used as the best available estimate of current and future background pollutant
concentrations. For Bridgend’s baseline year (2019) Defra’s background maps were downloaded and
the background concentrations for the appropriate grid squares extracted. The background
concentrations for NO2 are presented in Table 7. Background concentrations are significantly less than
the respective AQOs assessed, 40 µg/m3 for NO2.
Table 7: Mapped Background NOx and PM10 Concentrations in Bridgend 2019
Easting

Northing

Background
(µg.m-3)

290500

179500

14.2

289500

179500

10.6

290500

180500

13.6

3.4.6

NOx

Model verification

The root mean square error (RMSE) is a measure of uncertainty in dispersion modelling, Defra’s
LAQM.TG(16) guidance highlights that the RMSE should ideally be within 10% of the objective being
assessed, which is 4 µg/m3 for the NO2 annual mean of 40 µg/m3. The RMSE for the Bridgend Detailed
Assessment is 3.5 µg/m3, which is within the ideal range specified by Defra. Further details on model

6

verification can be found within Appendix 1 – Model Verification. The fractional bias is a measure of the
model’s tendency to over or under predict, with negative values representing the former and positive
values the latter. The fractional bias is 0.015 which means the model has a tendency to slightly underpredict.
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Results of air quality assessment

The impacts from the DS schemes; no vehicular access to St Leonard’s way and the 4-phase junction at
Tondu Road/Park Street on NO2 concentrations are discussed in this section. Estimated air quality
concentrations at receptors are described in relation to air quality objectives. Consistent with the
approach set out in Table 7.1 of Defra’s LAQM.TG(16) guidance document, a receptor is identified as
being at risk of exceeding the air quality objectives if the modelled concentration of pollutants is 90% or
more of the AQOs. For example, for the NO2 annual mean this would be a concentration above 36 µg/m3.
Only receptors which are classed as ‘at risk of exceeding’ or above (≥ 36 µg/m3) in the DM or DS scenario
and where the DS scheme has resulted in increased concentrations have been presented in Table 8. The
remaining receptors included in this assessment are presented in Appendix 2 – All model results.
Table 8 Baseline 2019, and 2023 DM and DS Estimated NO2 concentrations
Receptor ID

NO2 (µg/m3) Base NO2 (µg/m3) DM NO2 (µg/m3)
2019
2023
2023

DS NO2 (µg/m3)
DM

R26

56.8

44.6

39.3

-5.4

R27

60.2

47.3

41.6

-5.7

R28

60.5

47.5

41.8

-5.8

R29

57.4

44.9

39.3

-5.6

R30

49.0

38.3

33.6

-4.7

R35

22.0

16.1

16.4

0.3

OBC-124

19.9

14.6

14.9

0.4

OBC-108

29.5

23.7

24.8

1.1

DS-

Two receptors (R26 and R29) are forecast to become compliant with the NO2 annual mean after the DS
schemes (St Leonard’s and 4-phase junction road) are introduced. Whilst receptors are no longer classed
as exceeding the NO2 annual mean, they are now classed as ‘at risk of exceeding’ the NO2 annual mean.
When model uncertainty is considered, in this case model uncertainty is 3.5 µg/m3, there is a high
likelihood that receptors R26 and R29 will remain in exceedance. However, the remaining receptors are
estimated to experience NO2 concentrations less than 36 µg/m3, when model uncertainty is taken into
account and are not considered to be at risk of exceeding the NO2 annual mean after the DS schemes
are introduced. R30 would be classed as ‘at risk of exceeding’ the NO2 annual mean if the DS schemes
are not introduced.There are two types of receptors, those that are representative of sensitive receptors
such as residential dwellings and monitoring locations. Sensitive receptors have a prefix of ‘R’ and
monitoring locations have a prefix of ‘OBC’. The Park Street AQMA has residential dwellings to the south
and North of the Road, with residential dwellings to the north all being within close proximity of the road
(<2 metres) and therefore at greater risk of exceeding the NO2 annual mean AQO. To ensure the full
extent of exceedances are captured in this project, all residential dwellings south of Park Street in the
AQMA have been included. The dwellings north of Park Street are setback much further from the road,
typically at 14 metres, there is one exception at approx. 4 metres. The closest residential dwelling to the
north of each unique Park Street Road link has been included in the dispersion model as a receptor.
Sensitive receptors were placed at building facades and at a height of 1.5 metres, whereas monitoring
locations were placed at a combination of building facades and street furniture such as lampposts.
Monitoring locations heights were taken from Bridgend’s Annual Status Report, in this study area all
monitoring location heights were 2 metres. Receptor locations have been presented in Figure 13.
Figure 13 shows all modelled receptors and an inset map towards the top left, which highlights the
location where receptors are estimated to remain in exceedance of the NO2 annual mean in the DS
scenario. Receptors R26, R29 and R30 are estimated to experience lower NO2 concentrations compared
to R27 and R28 even though they are on the same row of housing. This is likely a result of distance of

7

receptors to Park Street.
There are mostly decreases in NO2 concentrations across Bridgend, with some exceptions occurring at
receptor R35 and monitoring locations OBC-124 and OBC-108. OBC-124 and R35 are both west of St
Leonard’s Road, and as vehicles can no longer access St Leonards from Park Street, vehicles have been
redistributed west of this junction. Monitoring location OBC-108 is anticipated to experience a more
significant increase of 1.1 µg/m3 due to an approx. 1,000 AADT increase on Tondu Road. The impact is
not considered significant as the absolute concentration is substantially below the NO2 annual mean at
this location (23.7 µg/m3) in the DM scenario.
Figure 15 Change in NO2 concentrations associated with the Do-Something scenario
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Conclusions

The majority of receptors in Bridgend are classed as being compliant and two receptors remain in
exceedance of the NO2 annual mean after the DS schemes have been introduced. However, when model
uncertainty is factored an additional two receptors in the Park Street AQMA are still likely to be in
exceedance. The non-compliant and ‘at risk’ receptors all feature on one row of houses along Park Street,
high concentrations are due to receptors being close to the road (<1 metre). Further measures are
required to improve air quality for a small section of Park Street to achieve compliance with the NO2
annual mean. Additional measures need to be explored in this location, potential measures for
consideration are electrification of bus services, review of the speed limit, and emission standards for
HGVs. These additional measures are recommended as the likelihood of achieving compliance with the
NO2 annual mean would be straightforward to quantify with the existing dispersion model and data.
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Appendix 1 – Model Verification
Verification of the model involves comparison of the modelled results with any local monitoring data at
relevant locations; this helps to identify how the model is performing and if any adjustments should be
applied. The verification process involves checking and refining the model input data to try and reduce
uncertainties and produce model outputs that are in better agreement with the monitoring results. This
can be followed by adjustment of the modelled results if required. The LAQM.TG(16) guidance
recommends making the adjustment to the road contribution of the pollutant only and not the
background concentration these are combined with.
The approach outlined in LAQM.TG(16) section 7.508 – 7.534 has been used in this case eleven diffusion
tube NO2 sites in Bridgend have been used for model verification. A single road NOx adjustment factor
was derived and used to calculate:
•

Modelling results at receptor points adjacent to relevant affected road links.

It is appropriate to verify the performance of the ADMS model in terms of primary pollutant emissions
of nitrogen oxides (NOx = NO + NO2). To verify the model, the predicted annual mean Road NOx
concentrations were compared with concentrations measured at the various monitoring sites during
2019. The model output of Road NOx (the total NOx originating from road traffic) was compared with
measured Road NOx, where the measured Road NOx contribution is calculated as the difference
between the total NOx and the background NOx value. Total measured NOx for each diffusion tube was
calculated from the measured NO2 concentration using the current version of the Defra NOx/NO2
calculator (v8.1).
The initial comparison of the modelled vs measured Road NOx identified that the model was underpredicting the Road NOx contribution at most locations. Refinements were subsequently made to the
model inputs to improve model performance where possible.
The gradient of the best fit line for the modelled Road NOx contribution vs. measured Road NOx
contribution was then determined using linear regression and used as a domain wide Road NOx
adjustment factor. This factor was then applied to the modelled Road NOx concentration at each
discretely modelled receptor point to provide adjusted modelled Road NOx concentrations. A linear
regression plot comparing modelled and monitored Road NOx concentrations before and after
adjustment is presented figure 16.
The total annual mean NO2 concentrations were then determined using the NOx/NO2 calculator to
combine background and adjusted road contribution concentrations.
Only monitoring location OBC-101 was excluded from model verification as the roads near this
monitoring location were excluded from the traffic modelling study and is also considered to be more
representative of an urban background location.
A primary NOx adjustment factor (PAdj) of 3.47 based on model verification using all of the 2019 NO2
measurements was applied to all modelled Road NOx data prior to calculating an NO2 annual mean.
A plot comparing modelled and monitored NO2 concentrations before and after adjustment during 2019
is presented in Figure 17.

9

Figure 16: Comparison of modelled Road NOx Vs Measured Road NOx before and after adjustment

Figure 17 Modelled vs. measured NO2 annual mean 2018 before and after adjustment

Model performance
To evaluate the model performance and uncertainty, the Root Mean Square Error (RMSE) for the
observed vs predicted NO2 annual mean concentrations was calculated, as detailed in Technical
Guidance LAQM.TG(16). This guidance indicates that an RMSE of up to 4 µg/m3 is ideal, and an RMSE of
up to 10 µg/m3 is acceptable. The calculated RMSE is presented in Table 9. In this case the RMSE was
calculated at 3.5 µg.m-3 which is within the ideal range suggested by the guidance.
Table 9 Comparison of measured and modelled concentrations at measurement locations in 2019, and the model
root mean square error.
NO2 monitoring location

Measured NO2 annual
concentration 2019 (µg.m-3)

mean

Modelled
NO2
annual
concentration 2019 (µg.m-3)

OBC-103

37.1

35.3

OBC-123

55.2

56.4

OBC-124

16.6

19.9

mean
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NO2 monitoring location

Measured NO2 annual
concentration 2019 (µg.m-3)

mean

Modelled
NO2
annual
concentration 2019 (µg.m-3)

OBC-110

53.7

50.7

OBC-122

16.7

16.9

OBC-107

32.0

35.3

OBC-108

36.2

29.5

OBC-104

39.8

39.8

OBC-109

19.9

23.2

OBC-102

23.9

29.3

mean

3.5 µg/m3

RMSE (all sites)

Appendix 2 – All model results
ID
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32

Base 2019
41.6
42.0
41.1
39.9
41.5
39.0
37.0
36.2
36.2
36.2
36.3
35.2
22.1
21.6
20.3
21.4
27.5
27.5
27.1
26.9
25.4
24.1
21.8
21.5
20.0
56.8
60.2
60.5
57.4
49.0
17.6
37.8

DM 2023
32.7
33.1
32.4
31.4
32.6
30.6
29.1
28.4
28.4
28.4
28.3
27.5
17.5
17.2
16.2
17.0
21.8
21.9
21.5
21.4
20.1
19.1
17.4
17.1
15.9
44.6
47.3
47.5
44.9
38.3
14.1
29.5

DS 2023
31.4
31.7
31.0
30.0
31.2
29.3
27.7
27.1
27.0
27.0
27.1
26.3
17.0
16.6
15.7
16.5
20.9
20.7
20.3
20.1
18.7
17.7
16.1
15.9
14.9
39.3
41.6
41.8
39.3
33.6
13.4
28.1

DS-DM 2023
-1.3
-1.4
-1.4
-1.4
-1.5
-1.4
-1.4
-1.4
-1.4
-1.4
-1.2
-1.2
-0.6
-0.6
-0.5
-0.5
-0.9
-1.1
-1.2
-1.3
-1.4
-1.4
-1.3
-1.2
-1.1
-5.4
-5.7
-5.8
-5.6
-4.7
-0.7
-1.4
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R33
R34
R35
OBC-103
OBC-123
OBC-124
OBC-110
OBC-122
OBC-107
OBC-108
OBC-104
OBC-109
OBC-102

19.6
27.1
22.0
35.3
56.4
19.9
50.7
16.9
35.3
29.5
39.8
23.2
29.3

15.6
21.5
16.1
27.8
44.3
14.6
39.6
13.1
29.3
23.7
31.3
18.4
23.5

15.2
20.8
16.4
26.4
39.0
14.9
34.7
11.3
29.1
24.8
30.1
17.7
23.1

-0.4
-0.7
0.3
-1.3
-5.3
0.4
-4.9
-1.9
-0.1
1.1
-1.3
-0.7
-0.4
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