Live and Breathe

Session 21 of the Sustainability Series
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A session discussing Air Quality Monitoring in RBKC, how to visualise and
engage with air quality data, and ways to improve your air quality and reduce
your contribution to air pollution
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Agenda

» Improving air quality in Kensington and Chelsea - Rebecca Brown

» Outdoor Air Quality Monitoring and Breathe London - Timothy
Baker

» Environmental Research Group at Imperial College London - Kayla
Schulte

» The Social Innovation Partnership (TSIP) - Georgina Hammerton

» West London Healthy Home and Environment Study - Esther Lie




Improving air quality in Kensington and Chelsea

Rebecca Brown - Pollution Regulatory Team Manager (Environmental Health, RBKC)

Today...

Overview of health impacts of air pollution
Pollutants of concern
Standards and guideline values

Air quality monitoring in RBKC
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Air quality action plan




Impact of air pollution

Pregnancy Children Adults Elderly

Low birth Asthma Asthma Asthma
weight Slowerdevelopment  Coronary heart  Accelerated decline
of lung function disease in lung function
Development Stroke Lung cancer
problems Lung cancer Diabetes
Morz whee;mg Chronic obstructive Dementia
AL pulmonary Heart attack,
Startof disease heart failure and
atherosclerosis Diabetes stroke

Source: Adapted from Public Health England (2018)¢
Figure 1: Health effects of air pollution throughout life

New research published Sept 2023:
Long-term air pollution exposure link with SARS-CoV-2 infection (publishing.service.qov.uk)



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1182904/COMEAP-statement-on-COVID-19-and-AP-statement.pdf

Pollutants of concern

Nitrogen dioxide (NO,)

Particulate Matter (PM,, and PM, 5)
Ozone (0;)

Carbon monoxide (CO)

Sulphur Dioxide (SO,)

Lead

Benzene

1,3-butadiene
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RBKC is an Air Quality Management Area




Nitrogen dioxide (NO,)

> Gas - produced during the combustion of fossil fuels, along with nitric oxide (NO).
b Short-term exposure - inflammation of the airways and increase susceptibility to
respiratory infections and allergens.

b Exacerbates symptoms of those already suffering from lung or heart conditions.

> Dry or wet deposition of nitrogen can change soil chemistry and affect biodiversity in
sensitive habitats.
» NOx are precursors for the formation of ozone (0;). Ozone can trigger inflammation
of the respiratory tract, eyes, nose and throat as well as asthma attacks. Can also

affect the environment through oxidative damage to vegetation including crops.




Particulate matter (PM,, and PM, ;)

b Solid or liquid small particles of dust, dirt soot, smoke, pollen etc, some of which can be

toxic.

b Toxins may enter the bloodstream and be transported around the body, to the heart, brain
and other organs.

b Particulates are classified according to size. The UK is focused on measuring the fractions of
PM less than 10 micrometres in diameter (PM,,) and less than 2.5 micrometres in diameter
(PM, 5).

> PM can travel large distances. A small proportion comes from naturally occurring sources
such as pollen and sea spray. Another third is transported to the UK from Europe. However,
around half of UK concentrations comes from sources in the UK such as domestic wood

burning and tyre and brake wear from vehicles.




Summary of National Air Quality Standard

Nitrogen dioxide (NO,) | 200 pg/m3 not to be exceeded more than 1-hour mean 31 Dec 2005
18 times a year
Nitrogen dioxide (NO,) 40 pg/m3 Annual mean 31 Dec 2005
Particles (PM,g) 50 ug/m-3 not to be exceeded more than 24-hour mean 31 Dec 2004
35 times a year
Particles (PM,;) 40 pg/m3 Annual mean 31 Dec 2004
Particles (PM, 5) 25 pg/m3 Annual mean 31 Dec 2004
Particles (PM, ) 10 pg/m3 Annual mean 31 Dec
2040

Note:

(1) Date by which to be achieved by and maintained thereafter.
(2) New Air Quality Target introduced by the Environment Act 2021 as set out in
The Environmental Targets (Fine Particulate Matter) (England) Regulations 2022



https://www.legislation.gov.uk/ukdsi/2022/9780348242959

Summary of WHO Guideline Values

NO, 1-Hour Mean 200 pg/m3
Annual Mean 40 pg/m3 10 pg/m3
PM,q 24-Hour Mean 50 pug/m?3 45 pg/m3
Annual Mean 20 pg/m?3 15 pg/m3
PM, 5 Annual Mean 10 pg/m3 5 pg/m3
24-Hour Mean 25 pg/m?3 15 pg/m3

Note:

*These represent the final AQG level recommended by the WHO for countries to achieve globally. There are four
interim target values to reach before these concentrations. WHO Global Air Quality Guideline Report available online
at https://apps.who.int/iris/bitstream/handle/10665/345329/9789240034228-enqg.pdf?sequence=1&isAllowed=y



https://apps.who.int/iris/bitstream/handle/10665/345329/9789240034228-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/345329/9789240034228-eng.pdf?sequence=1&isAllowed=y

Air quality monitoring in RBKC

» Five fixed automatic monitoring stations

Site ID  Site name Site type Pollutants monitored

KC1 North Kensington | Urban NO,, CO, PM,,, PM, ¢, SO,,
background | O,

KC2 Cromwell Road Roadside NO,, PM,,, PM, ¢

KC3 Knightsbridge Kerbside NO,
KC4 Chelsea Roadside NO,
KC5 Earl’s Court Kerbside NO,, PMy,

» 80 passive NO, tubes
» 23 mobile sensors




Locations of real time monitoring sites

Fixed automatic stations

[}

THE ROYAL BOROUGH OF
KENSINGTON
AND CHELSEA

Monitored Pollutants

Sensors

Railway
Roads

- Water

Buildings

- Green Space

| Borough Boundary o 0.5 1 2 Kilometers

Breathe London www.breathelondon.org

Air Quality England www.airqualityensland.co.uk



http://www.breathelondon.org/
http://www.breathelondon.org/
http://www.airqualityengland.co.uk/
http://www.airqualityengland.co.uk/

Passive NO, diffusion tubes

Along Kensington High Street.

Excluding Kensington High Street




Annual average NO, concentrations
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Annual mean PM,, concentrations
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Annual mean PM, : concentrations
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Where to find live data

Air Quality England www.airqualityengland.co.uk

Breathe London www.breathelondon.org

Active local authority funded monitoring sites

e Nitrogen | Sulphur | Particulate Particulate Highest

R ?;3"’ Dioxide  Dioxide | Matter  Matter Pollution Loy
. (NOZ) (507) (PM;5) (PM1g) Band -

RBKC Chelsea | nfm 56(1Low) n/m n/m n/m Low 25/09/2023
Old Town Hall (index 1) 12:00
RBKC n/m 11(1Low) | n/m 2(1Low)  15(1Low) Low 25/08/2023
Cromwell (Index 1) | 12:00
Road
RBKC Earl's n/m 22(1Low) | n/m n/m 16(1Low) Low 25/08/2023
Court Road (index 1) 1200
RBKC Holland | n/m 11(1Low) | n/m T(1Llow) | 12(1Low) Low 25/09/2023
Park Avenue (index 1) 12:00
(sensor)
RBKC nfm 28(1Low) | n/m T(1Llow)  11(1Low) Low 25/09/2023
Kensington (Index 1)  12:00
High Street 1
(sensor)
RBKC n/m 39(1Low) | n/m 9(1tow)  [i7(2iow) 25/08/2023
Kensington 12:00
High Street 2
(sensor)
REKC nfm 19(1 Low) n/m nfm n/m Low 25/09/2023
Knightsbridge (Index 1)  12:00
RBKC Sedding | n/m 27(1Low) | /m 9(1Low) | 16(1Low) Low 25/00/2023
Street (Index 1) | 12:00
{sensor)
London . | [EEZNGW| | 7(1low) | 1(1low) |5(1Low) | 9(1Low) 25/09/2023
Kensington 12:00

www.rbkc.gov.uk/environment/air-quality

Current air quality
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http://www.airqualityengland.co.uk/
http://www.airqualityengland.co.uk/
http://www.breathelondon.org/
http://www.breathelondon.org/
http://www.rbkc.gov.uk/environment/air-quality

RBKC’s Air Quality Action Plan

» Monitoring and other core statutory dut

» Public health and awareness raising
» airText https://www.airtext.info/

» Raising awareness about pollution associated

burning - significant source of PM, 5

» Working with schools to raise awareness and re

exposure

» Cleaner transport and active travel
» Localised solutions

» Emissions from developments and building
» Air quality audits in schools and nurseries

Air Quality
Action Plan ; » Reviewing planning applications for potential
2022-2027 L] air quality

ENSING
AND CHERSIA

» Working in partnership

https://www.rbkc.gov.uk/media/document/annual-status-report-2023-covering-
2022



https://www.airtext.info/
https://www.airtext.info/
https://www.rbkc.gov.uk/media/document/annual-status-report-2023-covering-2022
https://www.rbkc.gov.uk/media/document/annual-status-report-2023-covering-2022

Outdoor Air Quality Monitoring and Breathe London

Timony Baker — Environmental Research Group at Imperial College London




Measuring air pollution in London
for last 30 years
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Community engagement, data visualisation and knowledge

exchange
Kayla Schulte - Environmental Research Group at Imperial College London
Georgina Hammerton — The Social Innovation Partnership (TSIP)

*Provide 60 funded air quality sensors to
communities in London over 3 years

*Empower communities to improve air
quality in their neighbourhood

*Try to reach disadvantaged communities o T

Scan e B cod 0 su my atet

*Achieve geographic & demographic spread

*Foster a sense of community and facilitate A
knowledge exchange between groups d|! i~



Kerbside cabinet —as small as it gets
with reference analysers




Continuous Analysers




Small Sensors — Breathe London

Easy to put up — got them wit
Put them just about anywhere sunny and allotment groups.




Mounting

* Can be easily mounted on poles
with cable ties

* Screw mounted to walls/fences

* V2 (just being launched) will be
even easier with side mounting
tabs




Data Quality Assurance and Quality C
(QAQC)

* We came at Breathe London from a different perspective
» we didn’t think that small sensors were “god’s gift” to monitoring

* We had the knowledge and techniques to make their data b
* And 27 years experience of air pollution in London

e\iter.




Issues with small sensors

* Particles * NO, — Nitrogen Dioxi
* Sensor counts particles not mass * Sensor reacts to other
e Assumes particles are * Carbon Dioxide
round/spherical * Relative Humidity/moist
 Assumes all particles have same * Temperature
light properties * Ozone
. . * Day/night cycle 03<>NO,
* Misses some parts of particles NO + O <—sNO, + O,
* Sea salt

* Nitrate

------




If you are unsure of reading -
cross check/adjust it against a known me

> e SALTED BUTTER




éb DATA Correctlon

Brﬂcthe Lomdon

Reference Al ibrati i Daily calibration Hourly corrected
Node reference sites factor sensor data

Aggregate
calibration
factors by site

Breathe Y Calibration at Breathe London Daily calibration Hourly corrected
London 4 background i factor sensor data

Node



PM, ¢ June to Nov 2023
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Orange — St Francis of Assisi primary school
Light Green — Lancaster West RA Node
Purple - North Kensington Background reference Station.




www.breathelondon.org

d b Breathe London

Current air quality Community stories

Mor 20, 2022

William Patten Primary’s Story

Wiliom Patten School students and their farmdies compaigning for cleaner
Air quality quidelines ond heaith | Network o racy | Node searct o with the help of Breathe London.

Read More -




Click on the dot on map to see graph
and more info

—_— * Change the period usin
date boxes at top

P | ¢ Compare to UK & WHO
| guidelines and objectives b
clicking buttons below grap

S - * Grab the image or dow
data via the three line




d b Breathe London
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Programme Ethos and Aims

Embracing Evolution: While we maintain a
structured programme of activities, we embrace
change, iteration, learning and growing together.
Unite for Creation: Breathe London springs to
life through the unique contributions of each
participant. It's a symphony of voices that brings
it into being.

Empower Data Democracy: We empower each
group and individual to be a catalyst for change
by producing and leveraging their own air
pollution data.

Guided by Transparency: The Imperial & TSIP
team stands as a pillar of support, committed to
accountability and transparency.

The aim of the programme is to:
to democratise air quality
monitoring and create a community
of groups who support each other
and share their experiences and
ideas.”




Overview of activities

*Key facets of BLCP
*Community Guidelines

*Groups select node location

*Shared learning through in-person and online knowledge exchange-focused activities
(data viz focus group)

*In-person events

+Virtual events

*Hybrid focus groups

*Maintain ‘social media’ style platform (Circle) -

*Maintaining ‘Repurposable’ Resource bank — flyers, lesson plans, etc. (Google
Drive)

*Capacity for unique attention
*One-on-one email exchanges
*Phone/video calls
*Responding to DMs via Circle
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Key Learning

Key Learnings (to date)
Node data is not intuitive, comprehensible
Capacity related challenges
Different audiences warrant different visuals & core
messages — information must be contextualised!
Enhance the guality of air pollution communications
Listening & remaining reflexive




Thank you and contact us to learn more!

Phone: +44 (0) 74 60688320

Email: kayla.Schulte@imperial.ac.uk &
georgina.hammerton@tsip.co.uk

Twitter/X: @kaylloquial | @ergimperial | @breathelondon
Website: www.breathelondon.org | www.kaylaschulte.com



http://www.breathelondon.org/
http://www.breathelondon.org/
http://www.kaylaschulte.com/
http://www.kaylaschulte.com/

West London Healthy Home and Environment Study
Esther Lie - WellHome Community Engagement Coordinator






http://www.youtube.com/watch?v=pafDHhaXqKg

s WellHome

A community based research project in west
London focusing on the indoor/outdoor air
pollution continuum and its impact on asthma

Our local community at White City
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Our local community

We are extremely proud to be part of the local community at
White City, where we work with local partners to create an
inclusive innovation district through outreach and
engagement.

We have a dedicated community engagement team supporting
and empowering residents through science, innovation and
collaboration. Throughout the pandemic we stayed connected
with residents by switching to online engagement activities to
continue providing vital support to the community.

The Invention Rooms is our dedicated space for innovation and
the community in White City. Imperial’s inventors and
entrepreneurs make use of specialist prototyping equipment,
while local people of all ages and background can build things,
learn coding, develop digital skills and turn their ideas into
working prototypes.

Family science for
parents and children
aged 5-11

Maker Challenge
programmes for
young people aged
11-18

1 ] What the Tech?
. digital support for
“Jolder residents




A strategic and inclusive approach to Indoor/Outdoor air
quality and its health effects
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A strategic and inclusive approach to Indoor/Outdoor air
quality and its health effects

Engagement
i

West London
Community

ﬁwellﬂome

Through educational campaigns
and engagement activities,
residents have the opportunity
to learn about the causes and
health effects of air pollution
and ways in which they could
reduce their exposure to harmful
pollutants.

MRC N
Centre for Environment & Health \| | Contre for Chemote Asthma UK Centre
/ ot Social Trongformations “'

= e

for Applied Research




Mwellﬂome

et o, | *  Local festivals and community events
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* STEM themed activity packs and
materials about our research that can be
done at home
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A strategic and inclusive approach to Indoor/Outdoor air
quality and its health effects

f - - \\ *  Workshops
Involvement
*  Focus groups
West Lom.lon . . '
inia To co-design feasible and effective «  Panel discussion
M .
AD methodologies for the gathering
o Tk of long-term residential air quality
(n=100)

measurements, that are engaging,

useful and stimulate participation.

Centre 19: Emcrm & Health \) orre for Wt Crove Asthma UK Centre
sane  imperisl College -~ for Applied Research
ppesney London

E




A strategic and inclusive approach to Indoor/Outdoor air
quality and its health effects

(7 N

WellHome Network
(n=100)

_—
o0,

Priority Homes
(n=10)

Participation

Gather own indoor air pollution data
Ambassador-led participatory video
Actively involved in the development of an

online community air quality research hub
(legacy)

Centre for Environment & Health
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A str_ateglc a.nd inclusive approach to Indoor/Outdoor air WellHome
quality and its health effects ‘ |
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MWeIIqug :

Join an Air Quality and
health study!

fil

The WellHome study is a unique opportunity to co-produce new air quality research
with world-leading researchers from Imperial College London.

We are inviting families on a rolling basis to join us until late Autumn 2023. We are also
running events, activities and workshops for the whole community about air pollution
and health - so get in touch if you have any ideas!

The project is open for all. We particularly welcome families with children with asthma,
from Black/Black British, North African and Asian backgrounds, and from countries
such as Poland and the Philippines to take part. We want the study to reflect West
London’s rich diversity, including families who speak Somali, Arabic, Albanian, Spanish,

Although we spend approx. 90% of our time indoors, almost all Amharic and Portuguese.
research on this topic is based on measurements of outdoor air S—

: ; : s 2 i
pollution. We need to better understand air pollution in our dhishouid e pars vizo bt

« Measure indoor air quality in your home
« Free family-friendly educational
activities & workshops

homes - where it comes from, how it behaves and how harmful
it is, particularly for children with asthma. In partnership with

local families and residents, the WellHome project will involve « Be part of a community air quality

100+ homes to investigate indoor and outdoor air quality in research network ] wellhome@imperial.ac.uk

West London. + Help improve the air for all! m linktr.ee/WellHomeStudy

If you. s s [ @studyWellHome

uaestionnaires . As wu for icipating in the

» Live in West London (e.g. W10/W11/W12 or surrounding area) ‘s‘m‘y‘,‘?miiﬁ% e bimZ?of’?woi.fFéZ;";?g?h?m Call/text 07596955261
payment can 4 seen as taxa € lﬂF?ﬂ'e. 50 _you are receiving

+ Are 18 + and the main householder Sceorte e peyant wosd sty e (@) @wellhomestudy

+ Expect to live at the same address for at least 12 months

...And are interested in health and our environment, get in touch ; o)
e i e ImpeaCoege @) rucie, Qe HHHS NOVOH [l
to join this exciting project!
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Thank you!

Email: wellhome@imperial.ac.uk

Text/call: 07596955261

Twitter: @5tudyWellHome

Instagram: @wellhomestudy

Website: Linktr.ee/WellHomeStudy

Sign up for updates: bit.ly/WellHomeUpdates

MRC

Centre for Environment & Health . ii
Centre for Climate Chonge novq w Asthma LK Cantra
o Saeel Trangfermstted ‘ foe fipplied Research e
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