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Health impacts of air pollution in the UK (annual)

Estimates of annual deaths attributable to air pollution in the UK
e 40,000 (RcP 2016) (PM2.5 and NOZ2)

o 55,000 (EEA, 2017) (PM2.5, NO2 and O3)

29,000 -43,000 [Mitsakou et al 2022 — UKHASA] [PM2.5 and NO2]

e 64,000 - Lelievel et al 2019 using new global air pollution impact
analysis

e 99,000 from global estimates Vohri et al 2021



3,600 to 4,100 deaths
estimated to be

attributable to human-
made PM2.5 & NO2 in
London, annually

Ella Kissi-Debrah — 15t
person in UK to have
air pollution listed as a

cause of death.
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Are the impacts of air pollution hiding in plain sight In
the everyday ailments that affect the lives of so many?
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An extra 20% chance of multiple long-
term illnesses for those living with
particle pollution that is worse than
the 2040 England target.
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Impact of London’s low emission zone on air quality and *"®
children’s respiratory health: a sequential annual

cross-sectional study

lan 5 Mudway, Isobel Dundas, Helen EWood, Nadine Marlin, Jeenath B Jamaludin, Stephen A Bremner, Louise Cross, Andrew Grieve, Alex Nanzer, m

Ben M Barratt, Sean Beevers, David Dajnak, Gary W Fuller, Anna Font, Grainne Colligan, Aziz Sheikh, Robert Walton, Jonathan Grigg, Frank | Kelly,
Tak H Lee, Chris] Griffiths

Summary

Background Low emission zones (LEZ) are an increasingly common, but unevaluated, intervention aimed at Lancet Public Health 2018
improving urban air quality and public health. We investigated the impact of London's LEZ on air quality and  published Online
children’s respiratory health. Movember 14, 2012

EUROPEAN RESPIRATORY journal

Early View

Associations of improved air quality with lung
function growth from childhood to adulthood: The
BAMSE study

“Within London’s LEZ, a smaller lung volume in children was associated with higher annual air pollutant exposures”
But better air — bigger children’s lungs.

(With all credit to Jim Gauderman et al for pioneering this type of study)
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Figure 3 ORs (95% C1) per 10 pgfm® for BS expasure in 1971, 1981
and 1991 and PM,, in 2001 and mortality in each subsequent
fecades. Adjusted Tor age and sex, social cass of individual and area,
aopulation density and geographical region. Source; ONS Longitudinal
study (authors” own work). CV, BS, black smoke; cardiovascular
disease; ONS, Office for National Statistics.

Downloaded from hitp://thorax.bmj.com/ on February 9, 2016 - Published by group bmj.com
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6 Historic air pollution exposure and long-term Early-Life Exposure to the Great Smog of 1952 and the Development

OPEN ACCESS . . . ) s
mortality risks in England and Wales: prospective of Asthma
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This winter marks the 7ot anniversary of London’s Great Smog

8t December 1952 - Guardian — Trinity Mirror



Keep the home fires burning?

In 1950s 18 percent of UK coal was used to heat homes. This created 60
percent of winter time particle pollution

Today the 8 percent of homes that used solid fuel emit more particle pollution
than the exhausts from all the vehicles on our roads.

s A
Solid fuels on open i
fires are the most #/\
polluting way to heat "ol /
your home.

Figure 21. Total estimated wood stove sales, sales by the Stove Industry Alliance (SIA) and percentage of Defra
Smoke Exempt Appliance in the United Kingdom5. Conclusions




Kantar (2020) survey in 2018/2019 5 -
(~50 k homes) -

27% of UK primary PM2.5 from solid fuel (3/4 is C e
wood) nearly 2x that from transport exhausts (NAEI)

In London 17% primary PM2.5 from domestic wood -
burning (LAEI,2019)

Ciced (LM

Just 8% of UK homes burn wood indoors (3% in
London, 27% in NI, 38% in rural homes*)

100 200 300
Julian date

Only 4% wood burning homes rely on solid fuel for
heating. Only 8% burnt wood for “necessity” 46%
burnt for “tradition” or “aesthetics”

Cuood (L@mM 3:'

46% wood burners were in social grades AB ; : o = =

Hour

14% Of homes burnt Outdoors (mostly Cooking) | E Auchencorth Moss (influence: 10%) H Maidstone — Detling (influence: 7.7%)

Chilbolton Observatory (influsnce: 4.1%) North Kensington (influence: 11%)
H Glasgow Townhead (influence: 11%)

Wood burning is not climate neutral over decades / ~

century Auchencorth Moss Chilbolton Observatory Glasgow Townhead Maidstone - Detling North Kensington

-5.5 [~6.9,4.3) %/year™ 1[~1.4.2.5] %/year 24 [-3.1,~1.5] %/year' 0.2 (-0.5,0.7) %/year -3.8 [5.-3] %/year™"

* What will be the impacts of rising energy prices -
gas, heating oil etc.? ‘ i

wood (G M)

;




What you burn and how you burn it matters

Relative PM, s emissions in your home from
domestic heating methods

from solid

\

fuels
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Law-sulphur

solid fuel

VERY DIRTY

Coal Wetwood Manufactured Dry wood

LESS DIRTY

2,950 g/MWh 2,660 g/MWh

216 g/MWH B 9w 0.72 g/MWh 0 g/MWh
Solid Tuel Non-Defra Pollot fired Oil Hired Gas fired Elnciric
open fire oxempt stove L - boder boler boder heaung
VERY DIRTY LESS DIRTY [ cLeaN |

But stove owners burn nearly twice as long
as those with open fires — Kantar, 2020.
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Arsenic found in London air raises fears
over use of waste wood as fuel

Many people warming homes with wood from construction sites
wnaware of health risks, say experts
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Article
Indoor Air Pollution from Residential Stoves:

Examining the Flooding of Particulate Matter into
Homes during Real-World Use

Rohit Chakraborty *{, James Heydon 2
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Wood burners triple harmful indoor air
pollution, study finds

Exclusive
schentist

hould be sold with health warnings, say
d tiny particles flooding into rooms

Atmospheric Enviranment 68 (2013) 295-296

Contents lists available at SciVerse ScienceDirect ATMOSPHERIC
ENVIRONMENT
Atmospheric Environment -
journal homepage: www.elsevier.com/locate/atmosenv DIRECTIONS
New Directions: Time to tackle urban wood burning?
Gary W. Fuller
MRC HPA Centre for Environment and Heath, King’s College London.
L SEI 7NH, UK

E-mail address: gary.fuller@kcl.ac.uk
Jean Sciare

LSCE. CNRS-CEA-UVSQ, CEA Orme des Merisiers, 91191 Gif-sur-Yvette
France

Martin Lutz

Senate Department for Urban Development a vironment.

D-10.

Germany

Sophie Moukhtar
AirParif, 7 rue Crillon, 75004 Paris, France

Sandra Wagener
Humboldt-Universitat Berlin, D- 10099 Berlin, Germany

* Corresponding author
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Fig. 2. Indoor black carbon concentrations (10 min mean), Sunday 14th February 2010.



Mapping new types of air pollution hotspots
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Anecdotal evidence from social media, complaints and our own measurements

suggest that wood burning hotspots might exist



Mapping new types of air pollution hotspots

— pilot portable measurement studies for the London boroughs
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Mapping-hotspots of outdoor air
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Islington - winter 2020

Incredibly challenging experiment given the difficulties of operating in “deep” lockdown.

Measurements of black carbon only.
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from woodsmoke in a New South Wales country town

D.L. Robinson®, J.M. Monro, E.A. Campbell
Contents lists available at ScienceDirac ;mosmm( NE i Quatity R . Nsw -
ENVIRONMENT
Atmospheric Environment '
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Gary W. Fuller™*, Anja H. Tremper *, Timothy D. Baker”, Karl Espen Yttri",
David Butterfield

Need to investigate via multiple fixed measurement
sites in an urban area or walking routes along
straight line transect?



Transectwalking winter 2022/23
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Despite smoke control, Londoners use open fires
more than any other region except NI
(2 x the GB mean)

Table 3.9: Appliance type and age by region (% of indoor burners) (CAS)

Country Region of England
Northern | North | North | Yorks & East West East of South | South

England | Scotland | Wales Ireland East West | Humber | Midlands | Midlands | England T East | West
Unwtd base 843 103 130 137 49 134 105 104 75* 90" 34" 156 101
An open fire 27% 28% 21% 73% 24% | 28% | 32% 19% 14% 28% 56% 28% | 28%
E;?o"fe'g%‘(‘;"[‘}'ed 6% 3% 7% 1% 5% 9% 6% 4% 10% 8% 7% 5% | 3%
Stowe installed
between 2000 and 1% 13% 8% 1% 6% 9% 9% 1% 9% 13% 4% 13% | 17%
2009
gég‘ée installed atter [ 5q, 47% 38% 19% | 47% | 37% | 38% 58% 49% 38% 10% | 32% | 39%
ﬁg‘;ﬁlgﬂg;‘ rja‘t’g 5% 4% 8% 2% 7% 5% 5% 5% 12% 4% 2% 5% 4%
A biomass boiler 0% 0% 1% 1% 1% 0% 2% 0% 0% 0% 0% 0% 2%
Other (for example,
range cooker, pellet 7% 4% 12% 3% 6% 5% 4% 3% 3% 6% 10% 14% | 5%
stove)
Don't know 4% 1% 6% 1% 3% 5% 6% 0% 3% 3% 12% 4% 3%

* Treat findings for these subgroups with caution due to the low base sizes.

Walters (2015 - DECC) survey found 68% solid fuel burners in London used
an open fire vs England average of 40% in 2014



Solutions - what’s been tried and what works...

Scheme

Success?

Clean Air Act — smoke control areas

Smokey coal bans

Wet wood standard

Stove standards — Defra approved, Ecodesign,
Clearskies, Nordic Swan

75% | PM due to smokeless coal in 1950s London
Relied on simple supply chain

Widely ignored today — 27% open fires in SCAs,
56% in London.

75% | PM London 1950s
70% | PM Dublin 1990
Not widely used fuel
Now in England

Not tired before
Sold wet wood is only 20% of total wood burned

More emissions in real-world vs test — can be 3-
16x greater!

Turnover is slow ~60% > 10 years old England,
90% in London.

Having invested, stove users use their appliance
1.9 x more than those with open fires.

For most sources see, Kantar (2020), Fuller (2018) and pieces in https://www.theguardian.com/profile/gary-fuller



Solutions - what’s been tried and what works...

Success?

Subsidies for new stoves Eg Libby Montana almost all stoves upgraded |
winter PM by 27%. Less wheeze in children.
Similar results from Rhone Valley.

Subsidies to replace stoves and fireplaces with Eg Launceston, Aus — wood burning homes
other heating dropped from 66% to 30%, PM | 40%, death
rates | by 11% vs places with no scheme

Burn bans — banning wood burning on polluted  Eg across the US, esp western states.

days. Requires publicity and enforcement
PM | 20-30% raises public awareness of wood
burning harm too. Reductions in hosp admissions

in CA
Behavioural change campaigns (not just telling Several councils requested no bonfires or no
people the law!) burning in lockdown.

Best campaign is / was run by Environment
Canterbury (South Island. NZ)

For most sources see, Kantar (2020), Fuller (2018) and pieces in https://www.theguardian.com/profile/gary-fuller



Solutions - what’s been tried and what works...

@ "Warmer ' e Environment
Cheaper Canterbury
Regional Council

Kaunihera Taiao ki Waitaha

@ Warmer
Cheaper Good Burning Technique

Checklist:

sSmall logs
small.about triple the
‘size of kindling

Letus
squark you “
through it. >

Step1.
Setting the fire

Sthoke-free

to keep warm when popping
outside to check your chimney
for smob

® 3 - 2 & : forthe night
u r n I n : m ea n s Dave's Firewood Tips on the Best
& _ Firewood
e L ‘Smoke-free fire master. Dave Pullen from the New Zealand Home
> - 3 Heating Association
a cosy nest...

Low pollution days and nights require everyone with fires
to burn smoke-free. You'll get a warmer home, use less
firewood AND help improve Canterbury’s air quality.

las Fir and Blue Gum are widely available
Wiood merchants:

Smooth grained wood, mastly
free of knots, light coloured.

Drying time (ready to burn)1 102
years.

Moisture content 15- 20%.

. Warmer wla o e
Cheaper Smoke-Free Fire Demonstrations - )

Medium colour. lots of knots and
Kindling Cracker = R
If you can't wait to get your hands on this great NZ k] N e
invention, then click here to buy your very own one
right now. kindlingcracker.com

Similr to.old man pine but with thin | DYing time {ready 1o bum) 3 to
Y bark, years.

Moisture content 15- 20%.



Wood burning is not carbon neutral

Compare

1) Chopping down a tree and burning it instead of using a fossil fuel
2) Leaving the tree in the forest and burning a fossil fuel instead

For the same unit of heat, burning wood emits more CO2 than fossil gas, oil or coal.
So, more CO2 in the air after an evening in front of the wood fire than fossil fuel
Carbon neutrality relies on forest regrowth to reabsorb the carbon — how long?

Impacts on biodiversity?

AEAT POWER

=B|OENERGY vfﬁ,:-:;f
Green trees (120 years) GCB Bioenergy (2017) 9, 358-39, doi: 10.1111/gebb.12327
Green trees (75 years) e S .
5 A e Range and uncertainties in estimating delays in
. Green trees (45 years) P . .
Coal ) ’ greenhouse gas mitigation potential of forest bioenergy
Salvaged trees
. : sourced from Canadian forests
Harvest residues
. * J]]()Ml LAGANIER DAVID PARE', EVELYNE THIFFAULT? d]]]ll]\r BERNIER'
Harvest residues e, Québec, OC GIV 4C7, Carada,*Dégurtement
da
Green trees (120 years) ) : SRR |
3 E Tt o i
~ Green trees (75 years) lieinsele . '
. Green trees (45 years) *
il 5 - Serious mismatches continue between science and policy in
Salvaged trees forest bioenergy
Harvest residues =
Harvest residues* 2 “ e
"

Green trees (120 years)

~ Green trees (75 years)
Green trees (45 years)
Salvaged trees

NG

Harvest residues
Harvest residues*

Carbon costs and benefits of France's biomass energy
production targets

0 20 40 60 80 100 0 20 40 60 80 100
Year Year

* Harvest residues that would have been burned during harvesting. Black C deficit, yellow = uncertainty range, green = C benefit for wood burning



Reducing sources
(looking beyond traffic and industry)

Shutterstock, Saffron Autos, Guardian and SIA



Tackling air quality and climate change together

Thank you ociptions | Saarch johs yac - g he

Air pollution The, "=
J Guardian

benefit

Culture Lifestyle

Nistiowuch _ _  Polluti h: the double benefit of
cutting methane emissions

Solar, wind power
Electric vehicles

Heat pumps
Flue gas clean-up

3 way catalysts
Particle filters

Active travel
Home insulation
Liveable cities

/ = METH NS

- =

wi'l

Climate change
GLOBAL METHANE ASSESSMENT

Benefits and Costs of Mitigating Methane Emissions.

benefit

Biomass burning
Urban CHP
Dieselisation

Uncontrolled coal, oil
& gas in stationary
and mobile sources

After Williams, 2012

Tackling climate change: what is the impact on air
pollution?

Carbon Management (2012) 3(5

Martin Williams*



Air pollution
benefit
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Flue gas clean-up ‘J\)\’b &
3 way catalysts PY oW

Particle filters

Climate change
benefit

Biomass burning
Urban CHP
Dieselisation



Tackling air quality and climate change together

How can we target HEALTH = Clean Air
air pollution, the —'*Programme

climate crisis 4 C%
& health? , : yﬁ\ Active travel

AR 5 ore  jalule  /cLimaTe
POLLUTION insulation TR

P Cities CRISIS
HARMFUL TO

 Particle filters Biomass ALL THREE
Flue gas clean up: - @J Diesel

Fossil fuels

OUMPS : i vehloes

Wind & solar
power

With thanks to Alice Pengelly, University of Southampton



Low carbon, smog free, socially inclusive,
bio-diverse, healthy cities....
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Three important studies on air pollution
and health

Almost 60,000 peer reviewed papers since 1932

Half of these published in the last decade.



London 1932

- It took a disaster for air poliution and heaith to be finally connected
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Figure 1. Daily air pollution and deaths.

Air pollution aspects of the London fog of December 1952

By E. T. WILKINS
D.S.I.R., Fuel Research Station, Greenwich

MoH report (1954) — 4,000 deaths
Bell et al 2001 - 12,000 deaths

They have no memorial except in the 1956
Clean Air Act and a book (last slide)
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Then in 1993 - the six cities study
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Today, health evidence does not support a

threshold

Health effects found to the lowest levels measured and well below current EU & UK Limits 20-
25 pg m-3, US limits of 12 pug m-= and the Env Act target of 10 ug m-2 for 2040!

WHO set new Guideline of 5 ug m=3in 2021.

A Exposure to PM, .

1.10+
1.08+
1.06+

1.04

Hazard Ratio

1.02

1.00+

WHO global
air quality
guidelines

PM, 5 (ug/m’)

The NEW ENGLAND
JOURNAL o MEDICINE

Air Pollution and Mortality in the Medicare Population
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