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GLOBAL CMM EMISSIONS

Estimated Global CMM Emissions, 2020

Source: U.S. EPA's Global Anthropogenic Emissions of Non-CO, Greenhouse Gases: 1990-2030
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MOT/VAT/ON Reduce GHG emissions

Improve safety and productivity

CMM released and captured during mining operations in 2018
Hard Coal Production and Methane Outburst Accidents in Polish Coal Mines Methane drainage efiiciency 34.6%
tatal number of fatalities 320

—//_/—\_////_\ Budnve
H Pnidwek Ventilation: 539,08 min m3 CH4
‘@ Coal Production H Borynia-Zofowka-Jastrzebie Total methane: 916,05 min m3 CH4
@ Deaths
40 * 200 | Knuréw-Szczyglowice

5 _aseste
s 1 °

H Mystowice-Wesota

| ZG Brzeszcze Captured: 316,97 min m3 CH4

iy
o
=]

uononpold

| Brzeszcze

—

= - LRDD | Murcki-Staszic (2019/2020): 1.77 min m3 CH4

| Soénica

Deaths
2
]

[y U

'Ruch Bielszowice

I'Ruch Jankowice

] Data from WUG, PGG
0% I'Ruch Rydultowy

___________________ I Silesia
l mean = 10.7 50 " Ruch Marcel

v Krupifiski In 2019*

#Ruch Halemba

“Wieczorek

. 0 ek Chalonice * 336.06 min m3 captured methane

1920 1940 1960 1980 2000 2020 =Brzeszcze-Wschod
=Jas-Mos

Year otek * 471.26 mln m3 emitted to atmosphere

data from Wikipedia, GUS, and WUG \Wieczorek |1
- Slgsk
-Ruch Pokdj 3 .
~Makoszowy *BILANS ZASOBOW ZtOZ KOPALIN W POLSCE wg stanu na 31 XIl 2019 r. PIG-PIB Warszawa 2020 ISSN 2299-4459



METHANE DRAINAGE CONSIDERATIONS

Geologic characterization
Reservoir characterization
Source of gas emissions
Mining technique

Operation time schedule/mining activity

Drainage approach/techniques
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METHANE CONTROL STRATEGIES The strategy for gas control varies among different

mines. In some coal mines the methane release at
the operating longwall can be effectively managed

e dilution to safe concentrations with the ventilation system . o . .
using a ventilation air system. In gasses coal mines,

e capturing in boreholes gas drainage galleries however usually a combination of drainage and
! ventilation must be used.
\‘drainage before (pre-mining) and/or ,/I"e’“ca'G“We“s

during coal exploitation

CONVENTIONAL

Horizontal .
= Borehole

ALTERNATIVE (new)

1- Modified Cross-measure
Borehole

REI Drilling



LONG REACH DIRECTIONAL DRILLING (To Surface)
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The rate of methane release in disturbed strata depends on:
= gas content

= thickness of disturbed coal seams

= strength of coal-bearing strata

= coal seam permeability tcted

= rate of coal production

= the geometry of mine workings e
= and mine design / w \
= geology |

reach of undermining
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Reservoir Pocahontas Lower
properties
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LOCATION OF LRDD WELLS
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Initial technical parameters of the wells
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well TM-2 T™M-3 T™-4 TM-5
Initial vertical angle: +8° +6° +16° +16°
Initial horizontal angle: 30°S 1 16°S 1 22°N 1 15°N 1
Planned lengths of the horizontal 401.0m 300.0m 302.0m 301.0m
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DRAINAGE EFFICIENCY

Volume of methane captured with conventional and LRDD technology
5 months period
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Conventional: 763 588.8 m3 CH, (30.1%)
LRDD: 1 773 100.8 m3 CH, (69.9%)
SUM: 2 536 689.6 m3 CH,

Comparison between conventional and LRDD drainage efficiency
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COAL PROPERT/ES / GEOMECHAN'CS (selected samples)

WELL TRAJECTORIES

with relation to primary and secondary fracture system
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COAL and CLASTIC ROCK PROPERTIES | PERMEABILITY (selected samples)

Permeability results for different confining pressure

size represents samples’ porosity
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16 SANDSTONES

COAL and CLASTIC ROCK PROPERTIES | POROSITY 18 COALS

3 MUDSTONES

Distribution of a different types of porosity Distribution of pore fractions

microparosity represent porosity < 3 nm clastic rocks coals
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The maximum methane content

COAL PROPERTIES / SORPTION ISOTHERMS (selected samples) | ofseam 301, in the region of C

lot can reach 9.15 m3CH,/t,

which indicates the highest IVt
methane hazard category

High-pressure methane sorption isotherms

The sorption isotherms for the indicated pressures
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CONCLUSIONS

The preliminary results of pilot wells proved that LRDD technology is an
effective tool for improving safety and productivity during coal extraction
and helps reducing GHG emissions in MS CM

The obtained high CH, drainage efficiency for LRDD wells could be a
coincidence of high coal CH, content and good reservoir properties for
barren rocks such as high permeability, moderate porosity, high uniaxial
compressive strength — UCS (questions about internal friction angle - IFA ?,
mineralogy ?, Young's module, Poisson's ratio?)

Also, the location of LRDD wells with the favorable regime of the primary
and secondary fracture system seems to play an important role in drainage
efficiency

This hypothesis is being verified using laboratory tests and geological
modeling tools
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