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Coal Seam Methane Gas Concept

*Methane Gas (MG) is accumulated within the coal seam
resulting from biological decomposition and temperature
combined and is considered a natural gas.

*MG originating from coal has very little carbon (ethane,
butane), carbon-oxide, hydro-sulfuric acid while majority of
the properties is (approx. 88-98%) made up of pure CH4
(Methane).

* The methane gas in the coal seam remains free in the seam
and is absorbed by the coal.
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CSMG Reserve Study

» Initial study/survey of the Nariin Sukhait deposit
from 2004 to 2005 by “Storm Cat” shows that the
resource is 34 billion m3

» In 2007, Norwest Mine Services company’s
study/survey on Tavan Tolgoi deposit's some
areas indicated resource is around 20-30 billion
m3

» In 2010, an Australian company carried out a
study/survey on Nalaikh coal mine which shows
around 40 billion m3 of methane gas discharge



CSMG reserve studies/surveys’ status

» From 2009 to 2010, a group of scientists from the Science Academy,
funded by the Science and Technology (an incomplete name in the
original source-franslator) estimated that:

=1 Kharkhiraa coal basin contains 60-90 billion m3,
=1 Onghi river coal basin contains 40-60 billion m3.

» From 2009 to 2011, People’s Republic of Korea (South Korea)
company Kogas studied the methane gas in the Tugrug Nuur,
Tsaidam Nuur and Nalaikh Deposit coal seams.




Coal Seam Methane Gas Resource Study State

» In 2011 Dr. Sc. B. Bayarsaikhan was employed under MRA in the Coal Research
Department and he calculated the grand total of all 22 coal mines’ methane gas using
calculation method and came to the conclusion of 68 billion m3 of resource exists.

Basins Coal resource, min tn | CH, content m3/st | Coal resource, min tn | CH, content m3/st
Muurskhotgor 143.3 4.53 158.0 715.7
Khartarvagatai 19.73 2.41 21.7 52.3
Khushuut 88 4,81 97.0 467.0
Zeegt 4,58 3.26 5.0 16.4
Mogoingol 1.1 2.55 4.5 11.5
Saikhan Ovoo 28.3 6.51 31.2 203.2
Uvurchuluut 3.8 1.42 4.2 5.9
Bayanteeg 29.7 2.83 32.7 92.7
Tevshiingovi 588 2.83 648.2 1835.4
Tavantolgoi 6400 7.65 J054.8 53938.1
Shariin gol 61.3 2.97 67.6 200.9
Malaikh 58.85 2.97 64.9 192.9
Baganuur 511 2.92 563.3 1642.9
Shivee Ovoo 563 2.97 620.6 1845.2
Chandgantal 123 1.84 135.6 249.6
Talbulag 81.5 2.69 89.8 241.7
Aduunchuluun 241.26 1.42 265.9 376.5
Mariin Sukhait 21.34 3.40 24.1 81.8
Ulaan Ovoo 53.98 3.68 38.5 219.0
Khuut 87.5 1.24 96.5 177.5
Uvdug Khudag 155.2 1.84 175.5 323.0
Amangol 1500 3.11 1653.5 5150.3
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MRA’s initiative on CSMG

» The MRA has been continuously supporting all research and study on coal
seam methane gas reserve and partnering with projects.

United States (US) Environmental Agency’s project implementing company Raven
Ridge Resources and Mongolian Nature and Environment Consortium joined forces
with MRA in 2012 to further study methane gas resources in Nariin Sukhait, Khotgor
Shanaga and Baganuur by utilizing samples from exploration drilling to initial phase
study with contracts in place.

According to a project carried out between 2011 and 2012, 728.97 million m3 of methane
gas in layer 5 of Nariin Sukhait which is owned by Mongoliin Alt (MAK) can be used to
build a 8.55 MWT power plant and used for it.




MRA'’s initiative on CSMG

In the spotlight of the project, a contract was

signed between Baganuur Coal Mine in 2013 to
collect samples for ‘Baganuur Coal Mine Methane
Gas Production Initial Feasibility Study’ was
developed by Raven Ridge Resources and
concluded that a funding/financing of $5.4 million
USD to mine 54.3 million cubic meters of methane
gas resource to power a 5 MWT power plant is
feasible.

Support is needed to provide superior rights for
current special permit holders that are looking into
methane gas exploration and mining.

A specialist in charge of methane gas related
inquiries at MRA is present in the Coal
Department.




Legal environment difficulties surrounding the mining and
utilization of CSMG

» A disputed case of contracts are made when MRA
issues the Mineral Resource Special Permit and
Petroleum Agency’s issuance of Special Permit is
granted as a duplicates. For instance:

» A study to be carried out on Nariin Sukhait with permit
from Petroleum Agency to Terra Resource LLC and
MAK with permit from Mineral Resource Agency is in
dispute with one another.

» Another example, a similar situation is present with Erdenes
Tavan Tolgoi and it looks the problem will persist for some
time.




Legal environment difficulties surrounding the mining of
CSMG

» Petroleum Law governing the CSMG legal environment
should be more focused and further developed to
work with Coal Mine permits.

» To decrease methane gas discharge from coal mines
and create an efficient mechanism to harvest the gas.

» To develop standards to regulate CSMG mining and
related operations.




Thank you for your attention
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AMI -aac HyypcHun gaBxaprbiH MeTaH XUMH
Tarlaap aB4 X3pP3rkKyyfK Oyn apra Xxamxaa,
XYHAP23ANyyA

AMI, HyypcHumn xanTtac
2014 oH




HyypCHUM gaBxaprbiH MeTaH XUUH TyXan OUNronT

MeTaH xuM ragar Hb HYYPCHUM OaBXaprblH AOOTOP
xypumTnargaH 6un 0OoncoH OGanranunmH xun Gereepn
bvonornH 3agpan 60noH TemnepaTypbiH Herneereep
YYC3H 6un 6onaor.

* HOM xun Hb Maw 6ara xamxaaraap, Oycag Hyypc
ycteperdy (3aTaH, OyTaH), HYYPCXYYIMAH XU, a3oT,
XYX3pT ycTepery aryyngar 6ereepn aryynrbiH YHOC3H
xacrmnr /88 — 98 %/ uaBap CH4-ninr 33anaar.

* HyypCcHUN pgaBxaprblH MeTaH XUW Hb HYYPCIHA
LUMHIMAArA3XK, HYYPCHUM faBxparag deneet bangnaap
opLuaor.
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HyypcHU1 gaBxaprbiH MeTaH XMNH HeeLUNWH
cygnargcaH bavgan

» 2004-2005 oHg Ctopm KaTt komnaHumH HapuinH
CyxauTblH OpAblH OpYMMA XWWUC3H Xauryynaap -
HYYPCHUIN METaH XUWH TOM Heel, 34 Tapbym m3

» 2007 onp “Norwest Mine Services” KomMnaHuUW
“TaBaH TONron”-H HYYPCHUN OpAblH 3apUM X3CarT
XWNCAH cypanraaraap Tonm Heel 20-30 TapOym
M3

» 2010 oHA, ABcTpanunH KOMMaHW cydanraaraap
HananxblH HYYpCHMW yypxauH OaBXaprbiH MeTaH
XUWUH XasanT - 40 Topbym m3




HyypcHu gaBxaprblH MeTaH XUNH HeeLUnnH
cygnargcaH bangan

» 2009-2010 oHa, WuHxnax yxaaH TEXHOMNOIMMMH CaHXYYXUNTI3p
LLUnHXNax yxaaH AkageMunH apasMTa[ cyariaadiblH X3P3anKYYICoH
Tecneep

C1 XapxupaarumiH HyypcHumn caB raszapt 60-90 Tapbym m3,

71 OHrMAH ronblH HyypcHUM caB rasapt 40-60 Topbym M3 rax
TOrTOOCOH BanHa.

» 2009-2011 oHg BHCY-biH Koras komnaHu Terpernyyp, LlangamHyyp,
HananxblH HYYpCHUM o0paod HYYPCHUM OaBxaprblH MeTaH XWUMH
cypanraar XMmcaH bangar.




»

HyypcHUM gaBxaprblH MeTaH XMNH HeeLWH
cyonaracaH dbangan

Hoktop b.basipcanxaH 2011 oHg Awnrt manTmanbiH ra3pblH HyypCcHUW cyganraaHbl
XONTACT axunnax 6anx xyrayaangaa “‘Uoaxutan awwurnargax Oym 22 HyypCHUA
yypxang HYYPCHMW OaBXaprblH MeTaH XWUWH HUWUT Heeu’-Uhr TOoOLOOSfbIH apraap
TOOOPXOWMK, 68 TopbymM M3 raCaH TOrTOOCOH Ganaar.
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Hyypexomop 1433 453 158.0 57
Xaprapearatan 1973 241 M7 523
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Canxan Osoo 83 8.51 3 3.2
BESp4yMyyT g 1.42 42 58
BamHTaar 07 283 27 |mT
TaBUMAHIOBS 588 283 B4E 2 18354
TagaHTonroH 400 785 T054.8 530381
Lk praHron 613 287 676 0.8
Hanaix B85 2497 an 1928
Baranyyp 511 202 5633 1642.8
kess Deoo 563 287 206 18452
Yangranran 123 1.84 1356 2408
TanGynar BLS 288 BB 2417
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Ha piitHoyxaiT 2184 3.40 24.1 818
¥naan Deoo 5308 .68 505 210.0
XeaT 8735 1.84 Ba.5 1775
Seperxynar 1502 1.84 1755 323.0
Amanron 1500 an 16563.5 5150.3
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AMI[ -aac HyypcHuM gaBxaprelH MeTaH XMWUH Tanaap
XOP3NKYYMK Danraa apra xamxas

» AMI" Hb HYYPCHMW [OaBxaprblH MeTaH XWWH Heeuuur TOortToox
TecnMnr GamHra 3aMXKK, XamTapy axunnax danHa.

AHY-biH banranb Op4YHbl areHTnarMmH TeCIUUr X3pankyynard PaBseH Puoxe
Pecypc komnaHn 60noH MoHronbliH 6anranb Op4YHbl KOHCOPUMYM Hb 2012
OHOOC 3xJ13H AMI-bIH HYYPCHUN X3NT3CTAM xamTpaH HapunH cyxaut, XoTrop
Llanara, baraHyyp 33par 3apuM HYYPCHUM YyypxauTam ropas Oaunryynx,
HYYPCHUW XauryyrnblH epeMasierMinH yen 093X aBd, MeTaH XWUWH Heeuuur
TOITOOX aHXaH WaTHbI cydanraar XK rynuatrax 6arnraa 6onHo.

2011-2012 oHA X9parkyyncaH TtecnuuH xypasHa MoxronbiH ant (MAK) XXK-Hun
HapunH cyxanTblH HYYPCHUM yypXxaulH 5-p AaBxaprbiH (raspblH ragapraac LOOLU
500m xypTanx ryHa) 728,97 cag M3 MeTaH XMWH Heeuunr awwurnaH 8,55 mBT-unH
XYYUH Yagantanm uaxunraad ctady 6anryymnx, awmurnax 6onomkron 6anHa.




AMI -aac HyypcHuu gaBxaprelH MeTaH XUWUH Tanaap
XOP3ANKYYMK Danraa apra xamxas

2013 oHp yr TecnuiH Xyp33Ha baraHyypblH
HYYPCHUN yypxaMTam rapaa Oawryymk, HyypCHWUM
[33X aBY, “baraHyypblH HYYPCHUIA yypxanH MeTaH
XUur on6opnox almrnax ypbayuncaH cyganraa’-
r PaseH Punoxe Pecypc komnaHu 6onoscpyyncaH
ba 5,4 cas gonnapblH XepeHre opyynanTt XUnx,
54,3 caa kKyd6 MeTp MeTaH xunr 5 MBT Xy4duH
Yagantanm uaxunraad crtaHy 6auryymx awumrrax
DONMOMXTONM r3C3H Yp AYH rapcaH 6anaar.

HyypcHUn yypxauWH awurnantblH Tycrau
36BLUGOPOST  I3IMWINTYANUT  METaH  XUWH
xauryyn, onbopriofitblH yWn  axwunnaraa
AByynaxag [gaByy 3pxTau Oaumnrax Tan gaap
O3MXUX Waapanaratan 6anHa.

AMI -bIH HyypCHUI X3NT3CT HYYPCHU METaH
XUNH acyygan xapuyucaH MOProXXunTaH
axkvnnagar.




HIOM-bIr onbopnox, awmrnaxag rapy dbamraa
3PX 3YWUH OPYHbI XYHAP3aNyyA

» Awurt  mManTManblH  raspaac  onrogor  Awurt
ManTManblH Tycranm 3eBlueepen 60mnoH aspblH TOCHBLI
ragpaac onrogor [aspblH TOCHbl MAP33HUMA  AasBxuan
vycd 6annHa. Xnwas Hb:

» HapumH cyxauTblH HYYPCHUW YyypxanH MeTaH XWUWUr
alumrnax, cyonaxapg [aspbliH TOCHbI ra3aptan HYYPCHUN
OaBxaprblH MeTaH XUNH cyaarnraaHbl rapad banryyncaH
“Teppa pacypc” XXK O0onoH awurt MmantMarnblH Tycrau
3eBwesepen azamwmnrd “MonronblH ant /MAK/” XXK-
HUW XOOPOHA 36P4UNIT YYCCIH.

» MeH OpasHac TaBaH TOSMITOM KOMMAHU MEH WUM VI
onnrosnuon yycaaa banraa 6a uaawung 4 gasrargaxaap
OanHa.




HyypcHun gaBxaprbiH MeTaH XUNH XYyYyrb 3pX 3YNH
OpPYMH, Tynramaax oyu acyyanyyn
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- | &) HyypcHUI fgaBxaprbiH MeTaH XUUH 3pX 3YMH
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S 2 OPYUHI HyypCHUN yypxanH alumrnanTblH Tycrau

36BLLE6PeNTa yanayymnk, 60noBcpoHryin 6onrox

» HyypcHUM yypxalH MeTaH XUUH XasanTbIr
Garacrax, yp awurranraap awmrnax MexaHm3mbir
Buin Gonrox

» HyypcHui gaBxapreiH MeTaH XUUr aumrnax,
onbopnox yun axunnaraaran xonéooton
cTaHgapTyyabir 6un 6onrox




AHxaapaJ XaHAYYJICaH Ta OYX9HJ,
oaspJiajiaa




