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Task Force on Safe Operations and Closure of Coal Mines

Areas of Focus

= Degasification

= Risk assessment
= Ventilation

= Methane capture
= Methane content and flow assessment g
= Staff training

= Mine closure

= Land reclamation

= Mine repurposing {is <
= etc. e NN

WEB PAGE: https://unece.org/task-force-safe-operations-and-closure-coal-mines
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Activities decided to be developed in the near time

Activity 1: Compiling a catalogue of mine closure case studies within European Union and
non-EU countries focusing on Identification of mine closure risks, and Risk management
methodologies.
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Activities decided to be developed in the near time

Activity 2: Developing a comprehensive catalogue of business models based on renewable
energy on the circular economy or scale energy storage to promote sustainable local
economic growth and maximise the number of green, quality jobs.

Developing a comprehensive catalogue of business mo
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Template for Mine closures case studies

- Applied models Add any additional information you consider interesting for the case smdy, such as sources, performance
Mine closure case study F——
Type of environmental risk Description of the applied model
Photographs

iCase study namemame of the mine:
Please zdd, if possible, photographs of the ares, models, etc.

Yearfvears of the study

Country Simulation resualts

Type of environmental risk Description of the simulation results

Type of environmental risks

Ground movement Type Description Mitigation measures‘proposed freatments
Continnous deformation Subsidence
Type of environmental risk Description of the mitizgation measures/propozed treatments
Continnous deformation Uplift
Discontinuous deformations Fractures & cracks
Discontinnons deformations Sinkholes
Water Type Description
Groundwater Dolhuticn of underground aguifers Economic valuation resulfs
Groundwater Floods
Type of environmental risk Dezcription of the economic valuation results
Groundwater Polhation
Surface water Palhation
Gaz Type Description
Emizsionz CH4
Emissions co Additional information
Emiszions Fadon, other
Explosions

S .
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Presented Mine closure case studies

Ryduttowy - Anna Mining Complex
Poland

Bow and
Oldman
watersheds

4 Blackfoot +

Cardinal Teck
Western Canada
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Presented Mine closure case studies

Mosquitera and Pumarabule mines
Spain

s, Mosquitera

Pumarabule

-

TR

North Derbyshire coalfield
United Kingdom
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Presented Mine closure case studies

Mushgeta & Krraba Coal Mine
Albania

Pron. L

=~ BN

Bolestaw Smiaty Coal Mine
Poland
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An example on methane emissions analysis in “Anna” mine (Poland)

Gas hazard Bowtie diagram

Pumping failure

Increase of gas
pressure due to
floodi

HC High
Contribution

Pumping system

Gas hazard

Service and technical
inspection

Multipump system

Monitoring of pump
operation

Increase of gas
pressure due to

interaction with
other mines

MC Medium
contribution

Maintaining
underpressure in an
active mine's
ventilation system

Changes in

atmospheric pressure
(pumping

phenomenon)

LC Low

contribution

Health, Safety and
Environment

lGas Emission to

the surface
layer

Gas explosions in

Gas sensors

Electrical power cut-off
devices if gas is
detected

Construction ban in
areas with possible
gas emission

Overburden
permeability analysis

rooms {basements)

MED Medium
concern

The tightness of the
fitting layers

Limitation of the
initation of the
explosion

No access for
unauthorised persons

Overburden
permeability analysis

—Gas explosions in the
area of backfilled
shafts

MIN Minor concern

Gas sensors in the

Limitation of the

initati No access for Correct ventilation of
initation of the %
shaft Splosiar unauthorised persons the work area
AF'OW of greenhouse
gases into the
atmosphere
|lApply abandoned mine
Overburden BEY

permeability analysis

methane technology
(AMM) flares or gas

vents or turbine

MIN Minor concern

10

as explosion during
backfilling of shafts

MED Medium
concern
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An example on methane emissions analysis in “Anna” mine (Poland)

Factors influencing risk associated with st cumoanys oumomny
the emission of gases to the surface '

Flooding : o LEVE”T': -
E ? /J/’ ///
' == ///
' i
' _' LEVEL e _/‘,%
. . ‘ 800 m .‘ F’-—r
Methane emission from goafs : L o [y — g
e R o,
| Natural causes o \ L~
..................... \ K
7

Interaction with other mines
(gas migration)

Changes in atmospheric pressure .
(pumping phenomenon) Technical causes

Emission of gases to the ] - pre— ,.»L/
S u rface e / CONNECTION WITH
‘EDULTOWY MINE

SCHEME OF A NUMERICAL MODEL
OF THE "ANNA" MINE
VENTILATION NETWORK

Malfunction of the measuring devices N U m e ri Ca I m Od EI Of the
— Ventilation network

Incorrect reading of measuring sensors ‘ Human causes




An example on methane emissions analysis in “Anna” mine (Poland)

Mining Post-mining Gob
4 period period period
(c) (d) (e)
Vi

Forecasted methane emission
into goafs in seams of Anna coal

100

Methane emission during and after mining operations, % (a)

" ; mine, 2017-2031
60 E 16 @ Seam 713/1-2
: 14 @ Seam 707/1-2
40 : £ OSeam 703/1-2
11‘ § B Seam 718/1-2
201 ‘E’
el 1 T osaa T Saa, g
Start_crf_ —_— - T R e merees s x g
exploitation (b) approx.1 year z approx. 15 years ol il 5
approx. 3 menths @
Model of methane emission from
longwall goafs after concluding mining
operations 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Years
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An example on methane emissions analysis in “Anna” mine (Poland)

Risk matrix for emission of gases to the
surface

MODERATE: Significative impact; loss
between 60,000 and 300,000 €

MEDIUM: Specific measures should be adopted
and implemented in a short period of time



An example on methane emissions analysis in “Anna” mine (Poland)

Proposed treatment:
Destruction or energy
production depending on
the methane amount and
concentration




Rising Ground
Water

2

N

| ; Gas
Gggm?essiﬁre :> emissions to
P the surface
- Groundwater
Flood
0oding :> contamination
Change in Surface
rock ""'?'55 :>' Deformation
properties

An example on methane emissions analysis in “Anna” mine (Poland)

Surface water
pollution

i

Aquifer
Pollution

Interrelationship of the Risk Components
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Template for Business models catalogue

Business models catalogue

I
H
Business model name

Description

Technical requirements needed for its implementation

other tec

To be developed alone,

or both:

Business model basiz

Basis YesNo | Description

Fenewable energy

Circular ecomomy

Energy storage

Evaluation of main criteria

Criteria

Evalhuation
0 (Low)-10 (High)

Description if needed

Contribution to energy security

Use of renewzble resources

Generation of econmmic growth

Contribution to regional development

Contribution to job creation

Total evaluation value (0-60)

Evaluation of nther:ritcri:l

Criteria

Evaluation
0 (Low)-10 (High)

Diescription if needed

Technology Feadiness Level (TEL)

Environmentsl sustainability

Eynergistic potential

Sectar coupling

Total evaluation value (0-40)

Result indicators

Indicator

Evaluation
0 (Low)-10 (High)

Diescription if needed

Full-Time paw researchers

Companies introducing
process’product immovations

Patent applications submitted to EPO

Energy users connected to smart grids

Capacity of renewable energy
production

Energy efficiency
(suppast for the smart grid)

Estimated low GHG emissions during
the lifetime of the technology

“Tons™ of recycled wasta
(more wastes, lower valos)

Space required to develop the option
(mare space, lower value)

Potentisl to stimulate other business
activities

Total evaluation value (0-100)

| Global evaluation

| Main criteriz + Other criteria:

Indicators:

orce on Safe Operations and Closw

Mines

Additional information

Add any additional information you consider interesting for the business model, such 25 sources, performance

forecasts, etc.

Place: where it was developed

Please indicate the name, region and country of any coal mining srea where you kmow it was implemented or are

developing itz implementation.

roe on Safe Operations and Closun

Mines
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e
Business models within the Green)JOBS project Green j (& BS
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ELECTRICAL COAL
SUBSTATION
PROCESING WATER LEVEL
WASTES
Research Fund
for Coal & Steel
WATER

Co-funded by
the European Union
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Business models within the GreenJOBS project

PHOTOVOLTAIC

Gl

goooo DEIEID EIEIEID
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GAS BLENDING

GEOTHERMAL

DISTRICT
HEATING NATURAL
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REVERSE OSMOSIS
& DEIONISATION
SYSTEM

MINEWATER

GEOTHERMAL ELECTROLYSER
ENERGY
SAVINGS

H, STORAGE

Research Fund
for Coal & Steel

Co-funded by
the European Union
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THANK YOU FOR ATTENTION

Prof. Alicja Krzemien

Head of Laboratory of Risk Assessment and Industrial Safety
Department of Extraction Technologies, Rockburst and Risk
Assessment

Central Mining Institute - National Research Institute

A National
Plac Gwarkow 1 Research
40-166 Katowice Institute

Poland
phone: +48 32 259 2556
akrzemien@gig.eu
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