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Main Environmental Aspects for WtE in Iceland



WtE in Europe

• 2010 - 2020;  73 -> 101 million tons

452 -> 504 plants

162.000 -> 200.000 tpa average plant size
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Incineration in Iceland

• Plants operating on exemptions 
from European directives (2000) 
to closing (2011-12)

• Issues including insufficient 
treatment and incomplete 
combustion

• One plant operational, Kalka 
(without Energy Recovery, ER) 
• Operating permit:25kt/y (1,7 t/h)

Kalka starts in 
2004

Four plants 
closed 2011-12

Funi, Westman Islands and 
Svínafell start operation in 93-94



Directive 
2010/75/EU on 
industrial 
emissions

2010/75/EU

Descriptions of 
BAT, associated 
emission levels, 
monitoring and 
further 
environmental 
factors

BREF (2019)

Implementation 
into Icelandic 
legislative 
framework

Icelandic regulation 2018/550

Environmental 
Impact 
Assessment

Icelandic law 2021/111

Planning 
regulation

Icelandic regulation 2013/90

Legal framework 



WtE Legal Framework in Iceland

Plants with capacity over 3 ton/hour 

Plants located in designated industrial and commercial areas, as per municipal 
plan and it requires specific local plan

Operation subject to legislation on EIA (111/2021)                                                                     

(Environmental Impact Assessment) 

Operational license acc. to regulation (550/2018) on pollution from commercial 
activities and monitoring

Operator shall utilize BAT with regards to use of resources, energy efficiency, 
monitoring noise, Odour and emissions to air and water

Operator shall implement certified EMS in accordance with ISO 14001



Possible locations for WtE in Iceland
Both plans ascribe allowance to locate WtE plant

Dysnes 15 km north of Akureyri

 

• No harbour but local plan for harbour- 
industrial and commercial areas agreed in 
2015

• Nearest farm building 400 m away

Helguvík near Reykjanesbær

 

• Helgurvík harbour; 2 quays, 100 m and 
150m, with plans for expansion.

• Distance to residential area could be 1-2 km  



Environmental impacts

• Emissions to air

• Emissions to water

• Transportation

• Noise

• Odour

• Visual impacts

• Impact on ecosystem

• Impact on society and public health

• Electricity

• Heat energy

• Bottom ash

• Fly ash

• Carbon dioxide

Main Environmental Aspects Circular Economy



Emissions to Air

Main aspects impacting various emissions

Chemicals Waste Composition
Furnace type, 

quality and operation

Gas treatment type, 

quality and operation

Dioxins/Furans 
(PCDD/F)

X X X

CO og VOC X X

Dust X

HCl, HF, SO2, NOX X X

Metals X X



Emissions to Air
Parameter Low value High value High value* Averaging Period Monitoring

Treatment efficiency 

as suggested for an Icelandic plant

Dust (mg/Nm3) 2,00 5,00 5,00 Daily average Continuous <5 mg/m3 with bag filter

Cd/Tl (mg/Nm3) 0,005 0,02 0,02 Average over sampling period Periodic – six months 93%+ w active carbon

Sb/As/Pb/Cr/Co/Cu/Mn/Ni/V (mg/Nm3) 0,01 0,30 0,30 Average over sampling period Periodic – six months 95%+ w active carbon

HCl (mg/Nm3) 2,00 6,00 8,00 Daily average Continuous 2-8mg w semi-wet treatment

HF (mg/Nm3) <1 1,00 Daily average or average over sampling period Continuous1 <1mg w semi-wet treatment

SO2 (mg/Nm3) 5,00 30,00 40,00 Daily average Continuous 30-70mg w semi-wet treatment

NOx (mg/Nm3) 50,00 120,00 150,00 Daily average Continuous 75% w SNCR

CO (mg/Nm3) 10,00 50,00 50,00 Daily average Continuous

Nothing proposedNH3 (mg/Nm3) 2,00 10,00 10,00 Daily average Continuous

TVOC (mg/Nm3) 3,00 10,00 10,00 Daily average Continuous

PCDD/F (ng I-TEQ/Nm3) 0,01 0,04 0,06 Average over sampling period Periodic– six months

0,5-2kg/t

 <0,06 ng/Nm3

PCDD/F (ng I-TEQ/Nm3) 0,01 0,06 0,08 Average over longer sampling period Continuous, once per month2

PCDD/F+PCB (ng WHO-TEQ/Nm3) 0,01 0,06 0,08 Average over sampling period Periodic – six months

PCDD/F+PCB (ng WHO-TEQ/Nm3) 0,01 0,08 0,10 Average over longer sampling period Continuous, once per month3

Hg (mg/Nm3) 0,005 0,020 0,020 Daily average or average over sampling period Continuous4

95% - 30μg/Nm3
Hg (mg/Nm3) 0,001 0,010 0,01 Average over longer sampling period Periodic – six months

* Value for currently operating plants

1 Measurements of HF may be periodic once every six months if the HCl emission levels are proven to be sufficiently stable

2 Measurements of PCDD/F may be periodic once every six months if emission levels are proven to be sufficiently stable

3 Measurements of PCB-DL may be periodic once every six months if concentration of PCB < 0,01 ng/m3

4 For plants incinerating wastes with a proven low and stable Hg content, measurements may be periodic once every six months over a longer-term sampling period



Progress of Emissions Levels

Various levels associated with WtE plant

Example from AmagerBakke, DK



Emissions to Water

EMISSIONS LOW VALUE HIGH VALUE SOURCE* MONITORING FREQUENCY

TSS (mg/L) 10 30
Flue gas treatment

Bottom ash treatment

Daglega

Monthly

Lífrænt kolefni - TOC (mg/L) 15 40
Flue gas treatment

Bottom ash treatment
Monthly

As (mg/L) 0,01 0,05 Flue gas treatment Monthly

Cd (mg/L) 0,005 0,03 Flue gas treatment Monthly

Cr (mg/L) 0,01 0,1 Flue gas treatment Monthly

Cu (mg/L) 0,03 0,15 Flue gas treatment Monthly

Hg (mg/L) 0,001 0,01 Flue gas treatment Monthly

Ni (mg/L) 0,03 0,15 Flue gas treatment Monthly

Pb (mg/L) 0,02 0,06
Flue gas treatment

Bottom ash treatment
Monthly

Sb (mg/L) 0,02 0,9 Flue gas treatment Monthly

Tl (mg/L) 0,005 0,03 Flue gas treatment Monthly

Zn (mg/L) 0,01 0,5 Flue gas treatment Monthly

Ammonium-nitrogen - NH4-N (mg/L) 10 30 Bottom ash treatment Monthly

Chloride (Cl-) Bottom ash treatment Monthly

Sulphate - SO4
2- (mg/L) 400 1000 Bottom ash treatment Monthly

PCDD/F (ng I-TEQ/L) 0,01 0,05
Flue gas treatment

Bottom ash treatment

Monthly

Every six months

*Emissions originating from flue gas treatment, mainly relevant for wet treatment, release from dry or semi-wet treatment minimal
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Emissions originating from flue gas 
treatment, mainly relevant for wet 
treatment, release from dry or 
semi-wet treatment minimal



Society, people and health

• Active environmental 
management key to good 
operations

• Health
• Studies looking specifically at 

well operated modern 
incinerators have not shown 
harmful effects on health in 
vicinity. 

• Noise
• Limits to 70dB inside 

industrial areas and 55dB by 
residential areas

• Good operating procedures 
should ensure fulfillment

• Odour
• No specific levels set in BAT

• Prevention, response and 
monitoring are key factors



Examples of WtE plants with capacity around 100.000 tons per year



Municipal waste

1000 kg 
Incineration

Energy

Heat

1,7 MWh 

Electricity

610 kWh

Own operation 

70 kWh

Combustion remains

Bottom ash 

150-350 kg

Metals 

10-30 kg

Construction material

Fly ash 

20-50 kg
CO2

1-1,6 t (5-10%v conc.)

Sludge from 
wastewater

Circular Economy
Utilization Possibilities



Use of Ash

• Treatment includes 
• Metal recovery (12-15%) 

• Ageing (6-20 weeks)

• Construction use increasing within 
EU:
• Asphalt

• Belgium, Denmark, France, 
Netherlands, England, Spain, 
Portugal

• Concrete aggregate

• BSB, Noceto, Italy

• 37.000 tons used for 2012 OL

• Requires cost intensive 
treatment not practiced in WtE
today
• Material from Norway and 

Iceland landfilled in Langøya

• 43% utilization from coal power 
plants
• Increasing demand, 

deminishing sourcing

Bottom Ash Fly Ash



Carbon Negativity 
Operational Possibilities with CCS
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Carbon Capture

Status and Projects

Capture facility AVR in Duiven, NL

• EU CCUS Vision Working Group: “Going forward, the EU and national 
governments should strive to equip existing plants with CCUS
technology, and all new waste-to-energy plants should be built with 
CCUS.”
• Waste streams 50-85% biogenic -> potential for WtE to be carbon negative

• Directive 2022/0304/COD establishing a Union certification framework for 
carbon removals. Financial incentives for negative emissions?

• WtE included in EU ETS from 2028 -> incentives for carbon capture

• Today; 60+ active CCUS projects and one in commercial operation, AVR 
in Duiven, sells around 40.000 tpa for greenhouses.

• Still uncertainty on the cost for CCUS



Waste and Resource Management Matters

• Landfill Directive <10% of all MW by 2035
• Driver for alternative solution

• Circular economy thinking fundamental to Green Deal
• Various recycling and reduction targets are set

• Will impact waste streams that are available for incineration

• ReFuelEU targets demand use of SAF 
• Demand for alternative products

• Carbon Neutral Iceland 2040
• Carbon capture required

Drivers for Decision-Making

Avoid and prevent

Re-use

Recycle

Recover

Dispose

Waste 
Reduction

Waste 
Management



Helga Jóhanna Bjarnadóttir
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Director: Society
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