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❑ Methane as a new pollutant included in the mandate of TFTEI

❑ Transport system of natural gas and emissions in Europe

❑ Methane emissions from waste storage / landfills

Technical measures and costs of emission reduction

❑ Next steps and ongoing work on CH4
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❑ Why relevant?

✓ Precursor for ground-level ozone

✓ CH4 second relevant greenhouse gas with a global warming potential (GWP) 25 

times higher than that of CO2

✓ Natural gas plays an increasing role in energy supply (heat, electricity) due to 

comparatively low emissions / clean burning, flexibility of power plants

Methane as a pollutant
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EECCA_CG/TFTEI – Joint Workshop, Saint Petersburg (RF), September 20, 2018

Source: Annual European Union greenhouse gas inventory 1990–2017 and inventory report 2019

in Mt CO2 equivalents
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❑ Why relevant?

✓ Precursor for ground-level ozone

✓ CH4 second relevant greenhouse gas with a global warming potential (GWP) 25 

times higher than that of CO2

✓ Natural gas plays an increasing role in energy supply (heat, electricity) due to 

comparatively low emissions / clean burning, flexibility of power plants

✓ Emitted by both natural and man-made source

❑ Since 2018 new pollutant included in the mandate of TFTEI and TFRN

✓ Focus of TFTEI activities at KIT in 2019/2020

✓ Work in progress → beginning of research in May 2019, adjustments possible 

✓ Goal: Development of a draft technical document as a basis for further 

discussions within an expert group

Methane as a pollutant
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Task force on Techno-Economic Issues  Focus on European emissions in a first step:

Sources of methane emissions in Europe 
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Source: Annual European Union greenhouse gas inventory 1990–2017 and inventory report 2019
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Development of methane emissions in the EU Emissions by source in 2017
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Source: Annual European Union greenhouse gas inventory 1990–2017 and inventory report 2019
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Development of methane emissions in the EU and reduction by sector (source) since 1990 
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Natural gas network in Europe
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Source: McKinsey & Company: How did the European natural gas market evolve in 2018?
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Key components of the natural gas network 
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Source: Pipeline Safety Trust (2015): Pipeline Basics & Specifics About Natural Gas Pipelines

Sources of emission in the European 

transmission network
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✓ Fugitive emissions are all small leaks from flanges, pipe equipment, valves, 

joints, etc. that are more or less continuous sources.

✓ Vented emissions include intended vents for maintenance or operational reasons 

and vents from incidents, when the content of the gas equipment is released to 

the atmosphere.

✓ Pneumatic emissions are all emissions caused by gas operating valves and other 

devices, continuous as well as intermittent emissions.
Source: E.ON Ruhrgas: REDUCTION OF METHANE EMISSIONS IN THE EU NATURAL GAS INDUSTRY
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Key components of the natural gas network 
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ICF International: Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Gas Industries
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Wet seal degassing recovery system 

for centrifugal compressors 
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ICF International: Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Gas Industries
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Wet seal degassing recovery system 

for centrifugal compressors 
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ICF International: Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Gas Industries
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Dry seals on centrifugal compressors
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ICF International: Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Gas Industries
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Modifications of pneumatic 

controllers and devices
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Replacement of high bleed 

devices while maintaining 

safety regulation
US Environmental Protection Agency: Options For Reducing Methane Emissions From Pneumatic Devices In The 
Natural Gas Industry

✓ Pneumatic devices powered by 

pressurized natural gas are used widely 

in the natural gas industry as liquid level 

controllers, pressure regulators, and 

valve controllers.

✓ Pneumatic devices release or bleed 

natural gas to the atmosphere and, 

consequently, are a major source of 

methane emissions.

✓ The actual bleed rate or emission level 

largely depends on the design of the 

device.

✓ Significant emission reductions through 

replacement, retrofit, and maintenance of 

high-bleed pneumatics possible.

Task force on Techno-Economic Issues  

Economic benefits of 

reducing pneumatic emissions
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Source: US Environmental 
Protection Agency (2006): 
Options For Reducing Methane 
Emissions From Pneumatic 
Devices In The Natural Gas 
Industry
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Landfill gas formation 
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✓ Most landfill gas is produced 

by bacterial decomposition, 

which occurs when organic 

waste is broken down by 

bacteria naturally present in 

the waste and in the soil used 

to cover the landfill.

✓ Volatilization (vaporization) 

and chemical reactions also 

play minor roles

✓ Methane is produced in the 

anearobic phase after several 

years

✓ Major source of anthropogenic 

methane emissions

Source: Landfill Gas Primer - An Overview for Environmental Health Professionals
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Landfill gas as an important 

source of methane emission
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✓ Landfill gas is composed of 

a mixture of different gases.

✓ By volume, landfill gas 

typically contains 45% to 

60% methane and 40% to 

60% carbon dioxide.

✓ Landfill gas also includes 

small amounts of nitrogen, 

oxygen, ammonia, sulfides, 

hydrogen, carbon monoxide, 

and non methane organic 

compounds (NMOCs) such 

as trichloroethylene, 

benzene, and vinyl chloride.

Source: Landfill Gas Primer - An Overview for Environmental Health Professionals

Landfill gas to energy solutions
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✓ Regulation for gas collection depends on size and age of the landfill and the 

estimated emissions

✓ Landfill gas to energy solutions have been installed at larger landfills (see 

reduction since 1990)

✓ Small scale energy plants and micro reaction technology are important 

technological developments for further emission reduction in Europe
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Sources of methane emissions in Europe 
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Source: Annual European Union greenhouse gas inventory 1990–2017 and inventory report 2019
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Development of methane emissions in the EU and reduction by sector (source) since 1990 
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❑ Conclusions

✓ Methane emissions from natural gas network show high diversity (fugitive 

emissions, emissions from pneumatic devices, venting)

✓ Reduction measures include technical and organizational components

✓ Particularly replacement of high bleed pneumatic devices and new concepts 

for centrifugal compressors (seal oil degassing) are promising solutions

✓ Landfill gas collected at larger sites for energy production, small scale solutions 

have potentials for further emission reduction → focus of technical report  

❑ Next steps

✓ Development of a draft technical document as a basis for further development

✓ Establishment of a working group

✓ Cooperation with TFIAM planned for the prioritization of emission control 

measures and their implementation in the respective models

Conclusions, next steps
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Thank you very much
for your attention!

Questions?

TFTEI Technical Secretariat
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