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Getting the most
out of our waste
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Waste management in Oslo

1897: Agency for Waste Management established

1932: The municipality become responsible for the collection of all household waste

1967: First Waste-to-Energy Plant

1986: Second Waste-to-Energy Plant

1990: Source separation of glass packaging, paper and hazardous waste starts, first recycling station established
2005/2006: Decisions to establish a circular waste system in Oslo

2007: Closing of last landfill in Oslo

2009: Landfill ban of burnable waste in Norway

2009: Starting source sorting of food waste and plastic packaging, optical sorting plant

2011: Extension of the WtE capacity

2012: Biological treatment plant producing biogas and bio fertilizer. Complete sorting in all of Oslo
2015: All commercial WtE company started

2016: Test of carbon capture from Waste-to-Energy
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Waste crisis in Oslo - 2016

[ « PRISCNGEq G S ) |

< Nyhator

Seppelkrisen i Oslo: Varsler fire nye
uker med problemer
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Mandag forklarte Ozloz nye
seppeltemmere hvordan det gikk galt
og hvor lenge det skal vare.

Formige fredag skrev VG hvordan Ozlos nye
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Soppelaret 2016: 29.000 klager i Oslo
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Seppelklagene strgmmer inn:

Sjekk sgppelkrisa i Oslo gate for gate

Na kan du soke selv blant seppelklagene i Dagbladets

interaktive kart @verst i artikkelen. Kartet er na oppdatert og Krass kritikk av Renovasjonsetaten
inneholder over 31 000 klager fra Oslo-adresser frem til 9.

ogle  Bruksvilkar | Rapportér en feil med kartet
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Our priorities

Safe treatment of our waste
Health issues - infectious waste, hazardous waste, toxins in our waste
Reliable operation is a prerequisite

No landfill

Energy production - heating/cooling and power

CO,-reduction

Returnable raw materials- resource efficiency
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How do we treat waste in Oslo?

£) Mini Re-use stations

Plastic A 2 esidual".

. packaging . «» ., waste

[ 5 ) Gardening waste reception plant
forsad
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Source separation

To day pr citizen:
6 kg/year plastic packaging
33 kg/year food waste
Possible goal:
10 kg/year plastic packaging
50 kg/year food waste.

Oslo

9 /10 say they source separate

Good intention, but a wish is not the
same as action, so allow 10 years for the
city to adopt best sorting practice!
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Biological treatmen

Oslo kommune
Em‘rgigjcn\'inningh‘lnlcn
Romerike biogassanlegg
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Biogas
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Transforming food waste to fertilizer and biogas

Source sorting of food waste — securing the nutrients, also for
avoiding heavy metals and other pollutions in the fertilizer

Delivering nutritious bio fertilizer — replacing fossil fertilizers
Returning phosphorous, nitrogen, potassium and carbon to soil
Two kilos of food waste fertilizes 10-15 m? farmland

5 years of testing at University

5 years of testing at test farms, Developing solutions together
with the farmers

All fertilizer is used

Delivering bio methane — reducing the carbon footprint of the
city

In addition: Processing and delivering compressed biogas from
the wastewater treatment plant
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Climate effect values EU-method

Compared to fossil fuels

After 2018 Before 2018

BIOETANOL Straw, wheat

Forest waste
Sugar cane
Forest
Wheat
Sugarbeet
Corn

Forest waste
Forest
Waste Oil
Palm oil, best case
Sunflower
Rapeseed
Soy beans
Palm oil
Palm Oil
Sunflower
Rapeseed
Palm Oil
Manure

Bio fertilizer

LCA EU RED Waste

1 1 1 1 1 1 1 1 1 1
\ - 50 % - 40 %% - 30 % - 20 % -10 %

BIODIESEL

HWVO

BIOGASS (CNG)
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Oslo Kilde: Zero (2017) og Carbon Limits (2017)



From municipal to commercial processes - engine in a circular economy

Small “treatment plantsy», pilots
Financed by gate-fee

Municipal waste, decided by politicians
Public procurement

CBG, LNG as back-up

Local markets

o, 2017 - 300 GWh as fuel
Oslo

Large commercial «plants»

Industrial-, farming and commercial waste
Mature technology

Production by demand, commercial users
Security of supply in the global value chain
LBG, LNG as back-up
Regional/international market

2019 - ca 600 GWh as fuel (2/3 of bioetanol, 10% of
biodiesel) - biofuels 17 % of total fuels for transport



Waste to Energy

Klemetsrud WtE - owned 50/50 by the

City of Oslo and Fortum. Operated by Fortum
together with the district heating network.
Fully commercial plant - 400’ tons/year

Haraldrud WtE - owned 100% and operated by the

City of Oslo. Delivering all the energy to
district heating network. Municipal waste

ooty s
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Energy sources:
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Fortum Oslo Varme AS - 1,6 TWh

952
apartment buildings 1141
3289 comercial buildings
r Domestic housing S
@{Ortum Distric heating

Oslo Varme
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distributed throughout District cooling
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Waste generation

Figur 1. Utvikling i avfallsmengder og BNP (faste priser)

Indeks 1985=1

2
70 % of 2 bill. tons is landfilled every year

Every ton in a landfill emits at least 3 tons of CO,

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

e BNP (1995=1) - Avfall (1995=1)

Kilde: Statistisk sentralbyra. ' Forurensede masser er ikke inkludert.
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Results from Oslo

2018: 322 kg waste/person

(In 2008 - 388 kg waste/person)

2,5 % to reuse

37 % to recycling

57,5 % to energy recovery
3 % to landfill

Oslo
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m Residual waste
Cardboard/paper
Wood waste
Food waste

m Glas / metal
Other

m Garden waste
Tekstiles
EE waste
Hazardous waste
Plastics
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Thank you for your attention



