Opportunities to improve air pollution
around schools

& Clean Air Champions - the next three years....
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SPF Clean Air — Two waves

Wave 1 - Clean Air: Analysis & Solutions

Developing solutions to air pollution to help

policymakers and businesses protect health and work
towards a cleaner economy. (£20.5m)
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Wave 2 - Clean Air: Addressing the Challenge of the
Indoor/Outdoor Continuum

The programme aims to equip the UK to proactively
tackle new air quality challenges related to changing
emissions and exposure patterns, in order to protect
human health and support clean growth. (£22m)
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Clean Air Champions

The Champions will continue to bring together the UK’s world-class air quality research and community.
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To support the Champions
and programme an
engagement ambassador
and KE champion join the
team.
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Investing in early & mid career researchers

Clear air research futures group:

e To discuss the research challenges of the future
* Small sensors, pathways to WHO guidelines, tracking inequalities and vulnerabilities in air pollution exposure.................

Media and communications training:

* Specific to environment and air pollution to compliment your own university’s training
* With real journalists

Jenny Baverstock travel bursary:

* To visit other SPF projects
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Knowledge exchange

A new knowledge exchange champion will join the team:

e Supported by a part-time KE fellow
* Focused on KE with government

Knowledge exchange group:

* Around 12 experts and people from allied fields, health, climate etc. including policy
* Sounding board to help you amplify the policy impact of your work
* Act as ambassadors for the SPF findings

Round tables and workshops:

e e.g. toxicology, merging health and air quality data, flame retardants
* developing ideas for an indoor air quality observatory

We need to know about your findings, papers etc.
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Anticipate — new systems thinking

Participatory System Mapper
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Article

Adopting a Whole Systems Approach to Transport
Decarbonisation, Air Quality and Health: An Online
Participatory Systems Mapping Case Study in the UK

Alexandra S. Penn *, Suzanne E. Bartington 2+, Sarah J. Moller 3(9, lan Hamilton ?, James G. Levine 250,
Kirstie Hatcher ! and Nigel Gilbert 1

EVs present multiple challenges for air quality, mobility and health,
including risks from non-exhaust emissions (NEEs) and increasing
reliance on vehicles for short trips.

Understanding the interconnected links between electric mobility,
human health and the environment, including

synergies and trade-offs, requires a whole systems approach to
transport policymaking.
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AutoAlign — reducing tyre wear pollution

Thank you Subscriptions | Searchjobs | @& Myaccounty O, Search p ] UK edition v

Your support powers our independent journalism G“drd l(.ln

Opinion Sport Culture Lifestyle More
Emaranment p Clmate criss Wildlife Energy Pollution
o e Pollutionwatch: how wheel e

misalignment can affect air quality

Nearly hallof cars have imbalanced wheels, data shows, with
slight nusalignment hugely affecting tvie weat

Gary Fuller

¥ gdrgaryfuler

f v ™

Misalignment effects AutoAlign ROI = 3.3 months

*  Fuel: misalignment costs truck operators £810 per truck per annum
*  Tyres: misalignment costs truck operators £108 per truck per annum
¢ CO,: misalignment increases truck operators carbon footprint

*  Particulates: health effects

Annual cost benefit £882 per truck
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DUKEMS — new emission factors (including traffic)
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Opportunities to improve air pollution
around schools

AT e

oAt i T
Imperial College London I.....
garyfuller@mperial.ac.uk I’ !!F -

t: @drgaryfuller ...W ﬂi b

ETT | s

W e EEE

foe [y

by
ni?
o

= Clean Air
’\ P rog ra m m e and Innovation

www.ukcleanair.org == Met Office

‘




PM2.5 and the Environment Act 2021

... to meet WHO (2005) guideline by 2040 and reduce average PM2.5 exposure by 35%

Environment Act 2021

2021 CHAPTER 30

An Act to make provision about targets. plans and policies for improving the natural environment, for statements and reports about
environmental protection; for the Office for Environmental Protection; about waste and resource efficiency; about air quality; for the recall of
preducts that fail to meet environmental standards; about water; about nature and biodiversity; for conservation covenanis; about the
regulation of chemicals; and for connected purposes

[9th Movember 2021]

Be IT ENACTED by the Queen's most Excellent Majesty, by and with the advice and consent of the Lords Spiritual and Temporal, and
Commons, in this present Parliament assembled, and by the authority of the same, as follows:—

Thank you

ClientEarth’ Whiwide Hemwemek  Nopess Abet Lmod Q E] n

Recent Government announcements —

A pinion
risk a ‘perfect storm'’ for Al polltion
environmental degradation
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@ This article 15 more than § months old

Killing us softly every day: why the UK
must wise up on air quality
!

onne Roberts

UK edition

Th'dnk y()u scriptio parch jc A My account \ Search FEy n

Guardian

ers our independent journalism

Opinion Sport Culture Lifestyle More
Environment » Climate crisis Wildlife Energy Pollution
Environment © This article s more than 1 month old

‘Even bankers need clean air’: Natural
England chief warns Truss over threat to
greenrules

Subscriptions | Searchjobs '@ My account~ O, Search UK edition~

Guardian

f the year

Thank you

Your support powers our independent journalism

Tony Juniper urges government to ‘foster both economic and

environmental growth’ Opinion Sport Culture More v

Environment p Climate crisis Wildlife Energy Pollution

Lifestyle

Helena Horton
Environment reporter

Pollutionwatch © This article is more than 5 months old
Air pollution
fve ‘Ella’s law’ bill seeks to establish right
to clean air in UK
Jenny Jones says bill, named after girl who died of asthma,
] treats pollution as matter of social justice
Gary Fuller
(.uardmn
Culture Lifestyle More fveo

gy Poliution

th was linked to unlawful levels of air pollution.
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Science of the late 1990s / early 2000s

Limit values and exposure reduction

Evidence of impacts of PM2.5 long term exposure and no threshold :

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

The New England
Journal of Medicine

Options for an
Exposure-Reduction
Approach to Air Quality
Management in the UK

©Copyright, 1993, by the Massachusetts Medical Society

Volume 329 DECEMBER 9, 1993 Number 24

AN ASSOCIATION BETWEEN AIR POLLUTION AND MORTALITY IN SIX U.S. CITIES

Doucras W. Dockery, Sc.D., C. Arpex Pore 111, Pr.D., Xieve Xu, M.D., Pu.D.,
Joun D. Seexcier, Pu.D., James H. Ware, Pu.D., MarTia E. Fay, M.P.H.,
Bexjasiy G. Ferwis, Jr., M.D., axp Frank E. Speizer, M.D.
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“Exposure reduction” aims to reduce average exposure
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The emerging science of today

Growing evidence that air pollution impacts on early life:

{74 Royal College RCPCH - ; ; +
\&5 of Physicians Impact of London’s low emission zone on air quality and r®

children’s respiratory health: a sequential annual
cross-sectional study

IE[
SPEEC AL RERORT

HEALTH Review and Met; lysi:
EFFECTS of Selected Health Effects of Long-Term
INSTITUTE E e to Traffic-Related Air Polluti

lan 5 Mudway, Isobel Dundas, Helen EWood, Nadine Mariin, Jeenath B Jamaludin, Stephen A Breminer, Loise Cross, Andrew Grieve, Alex Nanze, m
BenM Barratt, Sean Beevers David Dajnak, Gary W Fuller, Anna Font, Grainne Coiligan, Aziz Sheikh, Robert Waiton, Jonathan Grigg, Frank  Kely,
Tak H Lee, Chris) Griffiths

Summary

Background Low emission zones (LEZ) are an increasingly commen, but unevaluated, intervention aimed at Lance Public Heuith 2018
improving urban air quality and public health. We investigated the impact of London's LEZ on air quality and  pubished Onfine
children’s respiratory health. Movember 14, 2018

Number 23 HEI Panel on the He: Jhmec of Long-Term Exposu
June 2022 Traffic-Related Air Poll

The lifelong

impact of
air pollution

“Exposure reduction” aims to reduce average exposure — can we do better?
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Optimising air quality managemen

City-wide policies to do not have equal effects

Trends in roadside air pollution in London pre-ULEZ
Can localised policies be optimised for schools?
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Environmental Pollution 218 [2016) 463474

Contents lists available at ScienceDirect

Environmental Pollution

ELSEVIER

journal homepage: www.elsevier.com/locate/envpol

Did policies to abate atmospheric emissions from traffic have a
positive effect in London?*

Anna Font', Gary W. Fuller

Environmental Research Group, MRC PHE Centre for Environment and Health. King's College Londan. London, SE1 NH, Unired Kingdom
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Optimising air quality management

City-wide policies to do not have equal effects

* Trends in roadside air pollution in London pre-ULEZ
* Targeted low emission zones near and on routes to schools?
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Environment tal Pollution 249 (2019) 1-12

Contents lists available at ScienceDirect a

ENVIFONMENTAL
POLLUTION

Environmental Pollution

H Sl“\ IH{ journal homepage: www.elsevier.com/locate/envpol

A tale of two cities: is air pollution improving in Paris and London?™ | &)

Anna Font *®”, Lionel Guiseppin , Marta Blangiardo ™9, Véronique Ghersi ,
Gary W. Fuller >
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Optimising air quality management

City-wide policies to do not have equal effects

* Trends in roadside air pollution in London pre-ULEZ
* Targeted low emission zones near and on routes to schools?
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Figure 10. NO: trends at Lambeth-Brixton Road from 2015 to August 2018 for the de-weathered time series. Vertical lines indicate the
start of new contracts (green dotted lines) and the number of retrofitted buses each month (blue dotted lines). The period when gas P .
works took place on the A23, 1 mile north of the monitoring site, is indicated with a black dotted line.
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Targeting air quality management

London’s ULEZ

* Improved air pollution outside a lot of schools that are on main roads

Trends in NO5 in London vs. no ULEZ scenario
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Clean Alr Figure 2: Monthly average NO2z concentrations in London with and without ULEZ UK R h
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London Mayor’s school audits

= Clean Air
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Summary of Measures

andior amend restrictions.

Introduce kerb blip loadi

1.
A -idli G_|Parking/loadi
Al [Fines G1 |ldentify a Park & Stride site M1 |Additional scooten cycle parking
A2 |Campsigns, including driver engagement Remowe or relocate parking/ loading bays M2 [Staff car parking

M
Attain improved STARS accreditation status,
ultimately Gold status.

Promote cleaner walking routes to school

Anti-idling for deliveries

restrictions
Enforce parking restrictions

Additional parking charges for more polluting
wehicles

BS

Filtered parmeshility

GE

Introduce or smend CPZ restrictions around
school to restrict non-residents parking

E&

(Ome-way streets! No entry restrictions

ET

ULE\/-only strests

BS |Environmental weight limit signs

B8 |'|'|'idlh restriction (e.g. 7i)

B10 |Resliocate rosdspace

G7 |Parking rationalisations with ULEW car clubs
H |Buses
H1 |Bus stop relocation

M5

ME

Re-timing for delivenes

modes

Promoting Park & Stride

Promoting car sharing

Reduce number of deliveries. staffiisitor
wehicle trips and/or use more sustainable

Walking Route Maps | Leaflets
Parent and Public Workshops

Relocate pedestian entrances

Ma

M7

M3 |Green spaces
M10|Pupil & staff cycle parking

(Green screens

Trees/ shrubs! planters

Prepare "Welcome Packs’ for new pupils /
parents.

Deliver Air Quality focused lesson's to children

[Awareness raising session amongst staf

H2 [Low emission buses
I_[Freight and Deliveries

b1

Reduced waiting times to enter school grounds

Daity monitoring of Londan Air website/ app
Add Air Cruality to Junior Citizenship Scheme

Anti-idling campaign

B11 |Weight restrictions

"

Engage with local businesses to reduce

C |5 traffic speed freaght/ delivery emissions
C1 Modify trafic calming 2 Promate low emission wehickes. for freight and
L2 |Optimise trafiic signals delieries

Delivery Senicing Plans (D5Ps) for new

12
b13

Relocate playgrounds and fres flow spaces
[Co-ordinate start! finish times with nearby
schools

b4

Reconsider playground layouts to reduce

3 Attain an improved Award in Healthy Schools

London, ultimstely 8 Gold Awand

|Awarensss raising events amongst the wider
community

Cycle training and promotional initiatives

| F2 |Com

C3 |Junction im) ments. a exposure
m developments M 15[Sheltered waiting areas for parents) guardians T16 | Gamification to promote active travel
1 |Public Space Protection Orders . Ti7 |Restrict or reduce personal deliveries
D2 |School Keep Clear markings 4 |Re-time Borough commercial waste collection T8 CPD supporting teachers subject knowledgs
4 |Construction L on air quality
i |Planning conditions to reduce impacts of Instal Op‘llmlslng Compensator Control T10 | Walking Buses
fredght trafiic | System for School Boilers
o Managing the impact of dust and emissions M3 |Boiler flues and extraction eguipment
during construction and demalition M4 |Reducing over-heating and tackling heat gain
NS |Replace aging radiators Targeted scra, scheme for polluting
Rmmpsr.ma discussions with already — iy ['3® Fpage
B d developments to lessen the impacts [+ Improve product choice (e.g. wehicles entering
- P Les U2 |Reform Wehicle Excise Duty
_'—E'T—J‘ Mon-Road Mobile Machinery Audit o1 |Improve product choice (e.g. cleaning i [Promete a transtion to electric heating and
K_|Planning Policy and t5) heat pumps
Promote a switch to low emission vehicles Healthy Streets approach, sustainabie p |Regular service & maintenance of 14 |Fieform Buiildings Regulations to promote heat
K1 |transport and roadspace reallocation from appliances and pumps
Ulitra-iow Emission Zone (ULEZ) & Low vehicular traffic 1 Regular senice & maintenance of appliances U5 |Zermo emission zones
Emission Zone (LEZ) L |Green Infrastructure and equipment
chargi rovision fior ULEVs. L1 |Green screens a schoal insulation
L2 |Trees, shrubs, planters Q1 [Improve school building insulstion
| L2 |Green Gatewamys a2 |y Windows
L4 |Pocket parks 0 Replace tamporary classmooms with
|permanent structures
Od [Green Roofs
R_[Ventilation / Air Filtration
R [Installation of Air Conditioning Units
R2 [Introduce Air Filtration Systems
R3 |install HEPA Filters in Air Handling Units
Rd |Other air filiration systems - air purifiens
5 |Other
51 Air quality monitoring and information provision
eco-monitors and walking route maps.

== Met Office

The Mayor's School Air Quality Audit
Programme

Toolkit of Measures to
Improve Air Quality
at Schools
I May 2018 ﬁ
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School streets — started in Bolzano, Italy
- It halved accident rates

https://www.youtube.com/watch?v=j8xKUjzaK8c
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School streets — turning the road outside the school from problem to asset

Air Quality Monitoring
Study:
London School Streets

a%Newda

AQMesh measurements at 16
London schools

" Discover
who is
participating

18 % decrease in children being
driven to school

23% decrease in NO2

Co-benefits
1< 1 1 UKR h
’*Programme Inc carbon emissions, safety, community and active travel == Met Office UK Research
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School zones — turning the streets around the school from problem to asset

Trees on carriageway The Mayor's School Air Quality Audit
- . Programme

& |outside school.

Provides visual road

Toolkit of Measures to
narrowing and Improve Air Quality
encourages at Schools
consndgrate driving My 2010

Trees and planting
introduced on
footway buildout
outside school in
Waltham Forest.
Narrowed road
also deters drop-

Haringey

off activity.
Planting area
provides
sustainable
. drainage.
Hackney
Co-benefits
= Clean Air

UK R h
"*Programm e Reduced exposure to and from schoo!. | = Met Office I o
Inc carbon emissions, safety, community and active travel



Let me take you to Yerbury School

~=(= Clean Air
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Let me take you to Yerbury School
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Protected development zones around schools?

= Clean Air
-—~Programme

Guardian

How green is your delivery? Concerns
over air pollution impact of new
shopping habits

Liam Frost, the deputy headteacher, said:

“The 450 children at our school are obliged to come here each day
and breathe the air, regardless of how clean it is. Children deserve to
know the adults in their lives are caring for them and their future.

“The school street has showed the children how we can work

together to improve the local environment, but this is totally
undermined by the plans for the depot at the back of the building.”

—— UK Research
2= MetOffice [l Uiimarch,




Protected development zones around schools?

earchjobs @ My account earch

" The,. ™
Guardian

Thank you

Culture Lifestyle

How green is your delivery? Concerns
over air pollution impact of new
shopping habits

An Ocado spokesperson said: “Ocado is committed to having a
positive impact on the local community. This would be the
greenest and quietest grocery facility in the UK....

...and install a green ‘living wall’ along the boundary.

= Clean Air UK Research
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Green walls?
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Air pollution in asthma friendly schools

NHS|

London schools
guide for the care of
children and young
people with asthma

= Clean Air
—kProgramme

Gary Fuller chats with Rodrigues, Deputy Mayor for
environment and energy in London

https://soundcloud.com/user-95072702-837482268/how-

london-is-addressing-air-pollution-to-help-young-people-with-

asthma?si=34efc44e449c4c1d9930a4d2c573de2b&utm source
=clipboard&utm medium=text&utm campaigh=social sharing

—— UK Research
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https://soundcloud.com/user-95072702-837482268/how-london-is-addressing-air-pollution-to-help-young-people-with-asthma?si=34efc44e449c4c1d9930a4d2c573de2b&utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing

School heating systems

Heat pump
condenser
units
(centralised &
stand alone)

= Clean Air
—kProgramme

Aging gas fired
boiler

The Mayor's School Air Quality Audit
Programme

at Schools

Toolkit of Measures to
Improve Air Quality

I‘ May2018£

2= Met Office
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School heating systems

= Clean Air
-—~Programme

“The Low Carbon Building Programme, Wood
Energy Business Scheme (Wales), Scottish Biomass
Heat Scheme and the Bioenergy Capital Grant
Scheme, and of course the RHI drove quite a lot of
installations too.

| am aware of biomass installations in schools in
Durham, Middlesbrough, South Yorkshire,
Highland, Argyll and Bute, East and North Ayrshire,
Perthshire, Northumberland, Lancashire, Cumbiria,
many parts of Wales, Oxfordshire, Hull and
Dumfries and Galloway”

Many thanks to the dedicated and brilliant Neil Harrision, reheatUK for some market intelligence

—— UK Research
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School heating systems

Imperial Coll Environmental
London e

Research Group

Black Carbon pg/m?

Black Carbon pg/m?

Mapping.hetspats of outdoof air
pollution-from.solid fuel, bucning
in Islingtor="PRilot Study

1:11
113
141

151
057
0:59

0:53

0:55
0:57
115
20:47

L]

<= Clean Air UKR h
~ — Progra mme g Met Ofﬁce % and I?'nsne:vr:tion

https://www.liftfutures.london/-/media/sharepoint-lists/public-records/environmentalprotection/information/adviceandinformation/20222023/mapping-solid-fuel-hotspots.pdf



So summing up

Time to start managing our air based on the science of today and not that of the 20t century.

New health evidence suggests that we should optimise our air pollution policies to reduce exposure for children.
Examples from London and elsewhere show how this could be incorporated into policy and practice.

* School streets and school zones could bring many co-benefits

* Wide-area and localised low emission zones can work

* Protected development zones around schools

Do we need to check school heating?

A right to clean air to protect children’s exposure?

(P.S. Please tell us about your impactful results and papers)

= Clean Air UK Research
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