Residential combustion — from emissions to air quality
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“Contribution of residential combustion
to ambient air pollution...” (ETC/ACM report)

EU policies!

- Renewable ETC/ACM Technical Paper 2015/1
February 2016
- EU goal: >20% net energy !

consumption in 2020= renewable . . .
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The use of biomass, here mainly wood, as a residential
fuel shows an increasing trend in Europe.
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Main reasons for this development are:

e Government
Incentives/subsidies:

* Rising costs of other
energy sources;

* Increased public perception
that it Is a green option.
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Wood burning contributes significantly to air pollution
- particularly in certain areas of Europe.
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Air pollutants !

« Hydrocarbons; carbon monoxide;
elemental, organic and “black”
carbon; particulate matter...

v Primary particulate matter is
formed at high temperature in
the fireplace.

v' Secondary particulate matter
Is formed in the plume of
smoke or in the atmosphere.
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Burning of wood pollutes the air “where we breathe”
and puts human health on risk.

« Emissions take place at low height, often
at locations where air convection is
restricted (e.g. in mountain valleys).

« Air pollutant levels can be very high
during winter and (night-time) inversions
or short air stagnation events.

* The emissions make therefore a
relatively large contribution to air
pollutant concentrations at ground level
where people are exposed.
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Links between fuel consumption in the
residential sector and air pollutant
emissions due to wood burning.
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Fuel consumption per fuel type in 2012

- residential sector -

IPCC (2006):
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solid fuels (coal, coal
briquettes),

gaseous fuels (natural gas),
biomass (wood/wood
waste, charcoal, other
primary solid biomass),
liquid fuels (gasoline or
diesel olil).

Source:
EEA, GHG database
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In some countries wood burning in homes
plays a bigger role than in others.
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Residential combustion contributes to more than 70 %
of the total BaP emissions (residential sector).

Benzo(a)pyrene

Waste Fnergy Source: EEA, LRTAP EU-
Agriculture o ;"_m‘;fﬁé“f’” 28 inventory report 2015
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PM.s emissions over time, example (1)
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There are examples where an increasing trend in biomass

consumption is reflected in air pollutant emissions.
- Residential sector -
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PM.s emissions over time, example (2)

1A4bi Residential: Stationary
Germany
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Consumption (TJ)

In general for the EU-28 (residential sector):
Coal consumption in the residential sector is decreasing.
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Links between AirBase measurement
results and the contribution of residential
combustion to air pollution.
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PMio levels at AirBase measurement stations - 2013

Concentrations of PM,, in 2013

50.4 percentile of PM,, daily
concentrations in 2013
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Notes:

Source: Based on Air Quality e-reporting database (EEA, 2015a).

T
The map shows the 90.4 percentile of the data records in one year, representing the 36th highest value in 2 complete series. It is related
to the PM,, daily limit value, allowing 35 exceedances over 1 year of the 50 pg/m® threshold. The red and dark-red dots indicate stations

with exceedances of this daily limit value. Only stations with > 75% of valid data have been included in the map.

AirBase measurement data show that
we have issues with high particulate
matter levels, particularly in some

parts of Europe.

- Exceedance of daily limit values
set in EU AQ Directive (50 pg/m3)
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Interpolated AirBase measurement data for PMzs - 2012

Fine Particulate Matter (PM;s)
Annual Average

Reference Year: 2012
Combined Rural and Urban Background Map
Resolution: 10x10 km
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AirBase measurement data
show that we have issues with
high fine particulate matter
levels...

Annual limit value of 25 ug/m3
to be met in 2015.

Underestimation!

2V

European Environment Agency %)



Monthly variations of BaP (in ng/m3) - 2013

We do not have enough
AirBase stations
showing seasonal
developments for thr
whole of Europe
(usually annual means
are reported).

Where we have results,
we see high BaP
concentrations during
the winter heating
season.

BaP cocnentrations (ng/m3)
N

jan-12 mrt-12 mei-12 jul-12 sep-12 nov-12

Averaged for all operational stations for which monthly data is available in AirBase, period 2013.
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Das UBA Themen Presse Publikationen Daten

hemen > Gesundheit > Umwelteinfliisse auf den Menschen »
dere Belastungssituationen » Emissionen aus Kleinfeuerungsanlagen in Wohngebieten

Emissionen aus Kleinfeuerungsanlagen in Wohngebieten

Die Luft kann besonders im Winter mit Feinstaub aus Kaminen und Ofen verunreinigt werden.
Grzegorz Polak /[ Fo! N

Der Qualm aus Schomsteinen kann zu Geruchsbelastigung in der Nachbarschaft fiihren und gesundheitsschddlich sein.

2109.02.2016 32 mal als hilfreich bewertet Links

) " . . Themenseite Feinstaub
Einsatz von Kleinfeuerungsanlagen in Wohngebieten
Fiir viele Menschen ist es aus unterschiedlichen Griinden wieder attraktiv geworden, Ofen Publikationen
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Source-apportionment
studies to
prove/quantify that
there is a link between
wood burning In
homes and high air
pollutant levels.
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https://www.umweltbundesamt.de/emissionen-aus-kleinfeuerungsanlagen-in
https://www.umweltbundesamt.de/emissionen-aus-kleinfeuerungsanlagen-in

Contributions from residential sector emissions
to ambient air quality... (1)
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Contributions from residential sector emissions
to ambient air quality... (2)

Relative contribution to PM, .
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Mitigation of air pollutant
emissions from wood burning

INn the residential sector.

05 POLITIKEN

OKONOMI

Forslag: 41 kronerl timenfor at fyre med brendeovn

Forurening fra brande
ovneroger et vorligt
sundhedsproblem, at
miljovismandene forestar ¢
afgifter eller forbud.

FORURENING
Skrotningspeamie pé gamte ove
20034 tmbtie den devasenide SR

/ ) OR 51/2013
il

N".U Norsk instituet fo. ,:'A\;,

Utfasing av oljefyring
Konsentrasjonsbidrag til PM;o og NO; i Oslo

Dag Tennesen og Britt Ann K. Heiskar
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Burning of wood in historic stoves is “dirty”.

e The use of old, non-regulated
stoves

e The inadequate maintenance or
handling of stoves and firewood

e The use of non-standardised fuels
which hinder an efficient
combustion or the use of polluted
fuels

| M
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Burning of wood in modern stoves can be relatively “clean”.

Modern wood-burning stoves with
a high efficiency and low emissions
of (carbon containing) PM are
becoming more and more
available on the market.
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Such stoves are rather expensive.

However, local emissions can also
be mitigated by initiatives that use
subsidies to replace old with
modern stoves.
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CHAUFFAGE BOIS

« Ecodesign Directive - Better stoves and boilers over the next decade @
(efficiency, emissions)

« Fuel quality = Promotion of wood pellet certification to ensure wood pellet
guality

* National/regional/local level - Incentives to promote replacement of old stoves
(for example)

 Local scale = e.g. guidance on how to use your stove; ban on solid fuel
combustion in households (in certain areas)
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http://www.enplus-pellets.eu/about-enplus/
http://www.enplus-pellets.eu/about-enplus/

Wood burning can be part of an environmentally
sound mMiX. However, we have to evaluate/consider:

v If the use of wood burning stoves, also low emission stoves, is
suitable for a certain (densely populated urban) area.

v Where the wood comes from and how it was harvested.

v Where the wood is burnt (modern/old small or bigger facilities).

v What kind of wood (logs, pellets) is burnt and how it is burnt.

v Who uses wood to warm his/her home and why people choose wood.

v What the draw backs might be if the use of wood burning stoves is
encouraged (or banned).

v Perception?

: W
European Environment Agency ;_)
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Pros and cons of wood burning in residential homes,
policy makers have to balance ...

» Soclal (inequality) Issues
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‘Residential combustion’ and ‘BaP’ reports:

Th an k yo u ! Anke Lukewille, European Environment

Agency, Air and Climate Change Programme
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http://acm.eionet.europa.eu/reports/ETCACM_TP_2015_1_residential_combustion
http://acm.eionet.europa.eu/reports/ETCACM_TP_2014_6_BaP_HIA
http://www.eea.europa.eu/

