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Gassy active mines become gassy closed 
mines
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• Abandoned Mine 
Methane (AMM) and Coal 
Mine Methane(CMM) 
emissions will continue 
unless supportive policies 
are enacted, and funding 
sources are established.

• The way in which gassy 
coal mine are closed is 
critically important to 
ensure methane capture 
and abatement.

Kholod et al , 2019
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The aim of coal mine closure planning
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Methane emissions at 
an active mine in 
western Colorado, USA 
operated by Arch Coal

5

Present day methane emissions indicate 
likelihood of closed mine emissions
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2 million cubic meters/day
or

28,560 tonnes of CO2e/day

600 thousand cubic meters /day
or

8,570 tonnes of CO2e



Methane production at an 
abandoned mine complex in 
France operated by 
Francaise de l’ Energie

Europe has long experience with closed 
mine methane emissions reductions
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Not all AMM capture and use qualifies for 

emissions offset credits in the USA 

Methane 
production at 
room and pillar 
abandoned mines 
complex in 
Illinois, USA



▪ The World Bank is working on global mine closure standards and mined 
land repurposing tools. This work promotes good practices and risk-based 
principles for sustainable closure practices.

▪ Several groups, such as the Global Energy Monitor are tracking coal 
mining and its emissions and publishing reports that are likely to bring 
more attention (and facts) to use for addressing problems.

▪ The Global Sustainability Standards Board are supporting drafting a set of 
standards which encourage transparency related to extractive industry 
impacts. Their Global Reporting Initiative will cover the oil, gas and coal 
sectors

▪ Similarly, the IFRS Foundation is focusing on the financial reporting 
aspects of sustainability and accountability 

Mine closure is being tracked and addressed in 
many ways by various organizations 
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▪ Sustainable mine closures depend on coal, water, and methane resource 
management

▪ Mine restoration and mined land repurposing are crucial elements of 
resource management—but it happens after mining income has stopped.

▪ Mining development plans should include mine closure plans that are 
reviewed periodically

▪ Funding mechanisms for closing mines needs to be revisited:
▪ Multilateral and commercial banks and managed investment funds are quickly 

backing away from funding coal mining projects-including projects to clean up legacy 
problems such as fugitive methane emissions

▪ Surety bonding for mine closure and restoration are found to be woefully inadequate 
in many coal mining areas—there is are environmental disasters looming in areas 
that are already in crisis from lost of high paying mining jobs

Mine closure planning and funding for future 
environmental needs must start when a mine opens
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Contact us!

Ray Pilcher

pilcher@ravenridge.com

Michal Jacek Drabik 

michal.drabik@un.org

Thank you!

Just Transition Platform Meeting Workshop:
Tackling methane emissions from unused coal mines 

Just Transition Platform Meeting - Coal Regions in 

Transition Workshop on Tackling Emissions from Unused 

Coal Mines  16 November 2021
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Tackling methane emissions 
from unused coalmines: EU 
policies and global initiatives

Maria Olczak, FSR
16 November 2021

11



CMM and AMM in the EU 
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Coal-related methane emissions account for 5% of all EU man-made methane 

emissions

Steady decrease since 1990, due to the decline in coal mining activities

Absolute change of CH4 emissions by large key source categories 1990 to 2019 for EU-KP

Source: EU GHG Inventory, 2021, p. 71. 

https://www.eea.europa.eu/publications/annual-european-union-greenhouse-gas-inventory-2021


2020 EU Methane Strategy
• methane reduction necessary to 

meet the 2030 and 2050 climate 
objectives

• no binding reduction targets, but:
• 3 sectors: agriculture, waste, 

energy
• 2 dimensions: internal and 

external
• 1 priority: improved measurement 

and reporting
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Coal Mining – underground mining: Countries contribution to CH4 emissions 

Source: Table 3.110 EU GHG Inventory, 2021

Source: EU Commission, 2020

https://www.eea.europa.eu/publications/annual-european-union-greenhouse-gas-inventory-2021
https://ec.europa.eu/energy/sites/ener/files/eu_methane_strategy.pdf


Upcoming methane regulations
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EU Parliament: “calls on the Commission to 

develop a specific programme to address 

methane emissions from closed and abandoned 

coal mines”

European Parliament resolution of 21 October 2021 on an EU strategy to reduce 

methane emissions

https://www.europarl.europa.eu/doceo/document/TA-9-2021-0436_EN.html


Getting the data right: OGMP2.0 
and IMEO
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International Methane 
Emissions Observatory (IMEO):

• OGMP2.0 to be extended to 
metallurgical coal

• 2022 IMEO Phase 1 Coal 
Studies

• Satellite observations



Global Methane Pledge
• a collective goal of reducing 

man-made methane emissions 
by at least 30% from 2020 
levels by 2030 

• moving towards using best 
available inventory 
methodologies to quantify 
methane emissions, esp. 
high emission sources

• supported by EU, US, 100+ 
countries

16

Source: ENDS Europe



US-China Joint Glasgow Declaration
• Reduction of methane as one of climate priorities in the 2020s
• What to expect before COP27?
• additional measures to enhance methane emission control (national, sub-national)
• China to develop “a comprehensive and ambitious National Action Plan on methane”
• 2022: meeting on enhancing measurement and reduction of methane
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Local Energies – Positive Impacts

European Commission - Just Transition Platform Meeting - Coal Regions in Transition

November 2021 



A European Energy Producer with negative carbon footprint
Over 1 Million tons of CO2eq emissions currently avoided annually in 
the former coal mines of Northern France and Wallonia (Belgium)*

Resilient and predictable
Over 75% of the energy produced is sold locally through long term 
contracts (PPAs or feed in tariffs supply agreement with the State)

Sustainable development
Long term certified gas reserves equivalent to almost 150 years of 
existing production

10 existing sites in operations 
6 sites producing electricity
2 sites injecting gas 
2 sites producing heat

A UNIQUE ENERGY PRODUCER

1
9

* Sources: Ineris 2019, LFDE



THE EXAMPLE OF BETHUNE CITY – THE BASELINE

2
0

2017: Bethune city launched a bidding process for supplying energy, from 1st of 
Jan 2021, to its district heating network with 4 constraints/objectives

Clean energy only
Energy needs to come from within a 50 kms radius
Energy supplier needs to be able to commit to an 18 years contract
Energy cost for the end user needs to be flat at most compared to current solution

2017: FDE got involved and…
Identify 2 wellbores within 20kms from Bethune city
Tested the local reservoir for Abandoned Mine Methane 
Identified an abandoned gas pipeline previously used by the former State-Owned coal mine 
operator
Teamed up with the regional unit of Dalkia for them to operate the District Heating Network

Bidding Process

1 Billion m3 of AMM certified in the area
with 60% CH4 content

15,6kms of gas pipelines completely refurbished
2 new cogenerations (2,7MW) installed

Completed an full life cycle assessment of the project

01 jan 2017 – 31st of May 2017 Till 31st of December 2020

End of May 2017 : FDE wins the bidding process and goes to work…



THE EXAMPLE OF BETHUNE CITY – THE OUTCOME

2
1

PowerGa
s

Heat

> 150 000 tons of CO2eq

emission avoided per 
annum

> 30% decrease in annual
energy bill

6 500 Homes supplied
with heat

01 jan 2021 2021 -2039

Start of production Long Term gas, heat and power supply contracts



Julien Moulin – Chairman

Tel : +33 (0)3 87 04 32 11 

jmoulin@francaisedelenergie.fr

www.francaisedelenergie.fr

Helping the coal regions to transition 
towards a cleaner future.

Thank you for your attention.



Abandoned mine methane project development in the 
Saar region

Dr.-Ing. Dipl. Wirt.-Ing. Stefan Möllerherm

Workshop: 
Tackling methane emissions from unused coalmines
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Methane emission
sources

natural degassing
venting

utilisation
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Challenges

No methane

monitoring
Decreasing

methane

concentration

Differentiation between

natural occurncen or

mining-induced

Mobile mesaurement



Challenges in utilisation

Decreasing methane
concentrations
 Shut down of Cogen

plants (CH4 < 20-Vol-%)
 Incentives phase–out 

(Methane considered to
be a renewable energy)

 Influence of mine water
rebound processes on 
methane generation

 Increase in methane
emissions

26

Oxiperator

VOCSIDIZER

Solutions
Technologies able to handle 
CH4 concentrations starting at 
0.3 Vol-% CH4
produce heat and power



Thank you for
your attention

Glückauf
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stefan.moellerherm@thga.de
www.post-mining.org



Methane recovery and harnessing
for energy and chemical uses at coal mine sites 
(METHENERGY +)

Salvador Ordóñez, 

Dep. of Chemical and Environmental Engineering (CRC)

University of Oviedo, Oviedo (SPAIN)



Methenergy+: Overview

WP1. Mine site 

studies: 

Optimization of 

flow-rates and 

methane 

concentration

WP2. 

Adsorption 

processes

WP3. 

Membrane 

processes

Separation Upgrading

WP4. Thermal 

upgrading

WP5. Chemical 

upgrading

Extraction



WP1: Methane recovery
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Modelling of AMM flooding (FEFLOW)Determination of methane release during coal 

mine flooding

AMM formation forecasting



WP2-Adsorption

31

Materials
MOFs (UNIOVI)

Fly-ash derived zeolites (CERTH)

Carbonaceous materials (UNEXE)

• Development of normalized procedures for estimating 

adsorption capacities base on TG measurements, used in 

UNIOVI, CERTH and EXETER

• Thermodynamic and kinetic modellling of the adsorption

• Interesting insights on the role of microporous structure in 

methane adsorption



WP3. Membrane processes

32

CH4

N2

CH
4

• Membrane module (SAPO-34)
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Negligible secondary effects detected (NOx)

WP4. Thermal and catalytic regenerative oxidisers 

Design and control strategies



WP5: methane upgrading (methane to methanol)
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WP6. Process Integration
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16 November 2021 

Alina Zuikovska

Just Transition Platform Meeting  

Methane emissions management 
during post-mining period
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DTEK's interaction with international organisations on 
methane emissions management 

EXPRO: prevention and minimisation of damage to the mining
infrastructure and equipment from methane explosions;

INESI: improving occupational safety and efficiency of the
underground haulage systems.

MONITORING: satellite-based
monitoring of methane emissions and
spread of gasses

UTILISATION of coal mine methane as
a fuel for power generation

MEASURES: Development of measures
and recommendations on how to
mitigate coal mine methane's impact
on coal production levels

Project and Initiatives

MINRESCUE: alternative uses of shut-down mines and mine waste
management.

▪ Safety

▪ Efficiency

▪ Environment

PRIORITIES
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CH4: 14.1 m3/min CH4: 14.3 m3/min CH4: 50 m3/min CH4: 112 m3/min 

2021
Closure of the Blagodatna 

Mine 

2021
Closure of the 

Stashkova Mine

2023
Closure of the Yuvileina 

Mine 

2024
Closure of the Stepova 

Mine 

* The absolute gas flow rates are given for the operating mines 

Coal phase-out and gas flow rates*

Dnipro region
Western Donbass
12 local communities
10 coal mines
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Approaches 
▪ Ukraine's coal producers are obliged to follow the Coal Mine Shaft Closure Rules developed for them.
▪ The shafts are backfilled in strict compliance with the Projects that have been scrutinised by the dedicated

expert review teams.

The horizontal workings were backfilled at the Stashkova Mine and the Blagodatna Mine.

The Stashkova Mine had also its vertical workings (shafts) backfilled.

The Blagodatna Mine's vertical workings are used to ventilate the Geroiv Kosmosu Mine.

2021 Q4

The backfilled part of the shaft has a corrugated portion of a 
5m-long gas-drainage pipe left in it. 

On top of the borehole head, a 3m-long portion of the pipe 
150 mm in diameter fitted with a screen-based flame arrester 
is installed.

Concentrations of methane released through the gas-drainage 
pipe are monitored in accordance with the Project. 

As of November, the Stashkova Mine was not observed to
release methane from the backfilled shafts.

Methane releases from the closed mines are controlled
by the following method:

1

2

3

4
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Outlooks: the Stepova Mine as a pilot platform

▪ 1 m3/min of methane gives 1 MW of heat

▪ The thermal efficiency is self-maintained at low concentrations.
(Methane> 0.2-1%)

Technical features and advantages of the 
VOCSIDIZER technology

▪ There is no combustion, which means no nitrogen oxides and
other noxious gases are released into the air

▪ The entire oxidation process occurs in the chamber. The electrical
start-up heating takes place at the centre of the ceramic casing.

1

2

As is:
▪ Capacity 1.56 MW 
▪ 1.2 million m3 of methane was utilized for 10 months 2020-2021
▪ 6  thousand kWh of electricity was generated to cover the needs of 

the Stepova mine

Next steps:
▪ By 2023 – to launch 3 units , 4.7 MW, at the Zakhidno-Donbaska mine
▪ By 2025 – to increase the number of units up to 6, expand the 

technology to the Geroiv Kosmosu mine.

Annual regional emission reduction by 300 thousand tons in 
CO2

COGENERATION
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Dive into DTEK








