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Mongolia’s coal mine methane gas
resource valuation and gas discharge
calculation
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Mongolia and Global Methane Initiative (GIMI) program joint operations

Our government decided to join the GMI in March 27, 2008 making
Mongolia the twenty fourth member country.

The GMI is a voluntary organization dedicated to bringing solutions on
methane gas discharge, harvesting in a cleaner manner, producing and
processing of methane gas.

GMI program is now eligible for technical, financial aid from foreign
countries to develop CSMG mining and utilization solutions.

We are working closely with University of Science and Technology,
scientists from MAK (Mongolian Gold Corporation), MRA of Ministry of
Mining, Ministry of Energy and Ministry of Environment & Green
Development and have achieved initial results.
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GMI program’s benefit for Mongolia

3 individuals from Mongolia took part in the methane gas
mining and utilization crash course.

15 specialists participated in the “GMI” conference and
meetings.

In 2009, CSMG and CMM exploration and mining related three
days of training, funded by EPA of US took place with 35
individuals from our country.

Specialists from an American company Raven Ridge Resources
organized training regarding to the subject for people from
Nariin Sukhait, Tavan Tolgoi and Baganuur Mine, with
attendance of 45.
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Mongolia and USA’s Methane gas study cooperation results

¢ In March, 2014 an introduction meeting concerning foreign
practices surrounding CSMG legal issues was organized at the
Ministry of Mining. An American expert Ray Pilcher spoke of
those practices and exchanged opinions, which was fruitful.

¢ In cases like our mines, where multiple owners exist

We propose that coal seam methane gas, coal mine methane gas
mining and utilization issues should be governed by Mineral
Laws; methane gas rising from petroleum exploration and
petrolium mining should be governed by Petroleum Law.
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Main completed tasks in the scope of Mongolian GMI program

In the scope of this program, Mongolian Environmental
Consortium together with US Environmental Protection Agency’s
funding, the following works have been carried out:

1. ‘Nalaikh Coal Mine Methane Gas Production Initial Feasibility
Study’

2. ‘Methane gas resource and greenhouse gas determination in
selected Mongolian coal mines’

3. Nariin Sukhait coal mine, Baganuur Mine’s methane gas
resource initial study to be carried out jointly with Raven Ridge
Resources

4. Evaluating greenhouse gas discharge from coal transport and
and excavation
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Exploratory research on methane mining and utilization possibility
at Nalaikh coal mine and result

¢ A study has been completed concluding that Nalaikh deposit’s
methane gas to power 3.6 MWT thermal power plant is feasible.
S5 million USD worth of investment with a return period of 6
years covering all costs incurred.

¢ It can provide a chance to decrease annual 96.3 tons of CO2E
emission into the atmosphere.

s If the gas is utilized, air pollution will be decreased.
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Results of works carried out in selected coal mines studying methane gas
resource and evaluation of greenhouse gas in Mongolia

Selecting research area

joint

team research: Baganuur, Tavan Tolgoi and Nariin Sukhait coal mines
: Nariin Sukhait and Baganuur Mine
: On samples prior to Tavan Tolgoi mine

: China’s Coal Technology, Engineering Group
Corporation — Xian Research Institute

May 2013: Khotgor open-cut mine:

Coal sample
Adsorption isothermal test on drilling samples — Xiang Institute

Nariin Sukhait mine:

Gas sample and gas chromatograph test on gas content




Coal Samples and Test results

Area Owner Location Performed tests
Nariin Sukhait | Mongolian Alt Umnugobi aimag, e 3 samples: desorption test
Corporation Southern gobi e 1 sample: adsorption isothermal test
(MAK) e 1 sample: superficial test result

(Mongolian Gold
Corporation)

e 3 samples: gas chromatograph

Baganuur Baganuur LC Baganuur district, e 3 samples: desorption test
127 km from e 1 sample: adsorption isothermal test
Ulaanbaatar city 1 sample: superficial test result
Tavan-Tolgoi Erdenes Tavan Umnugobi aimag, e 1 sample: adsorption isothermal test
Tolgoi Southern gobi e 1 sample: superficial test result
Khotgor Mongolian Uvs aimag, North e 2 samples: adsorption isothermal
Minerals western Mongolia test

Corporation

e 2 samples: superficial test result

T ——
7

R \\\"I
3
hGlobal ‘-‘;ﬁ-i

Methane Initiative  SMN=C




Nariin Sukhait coal mine’s methane gas initial study

4
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* 1. The study was jointly conducted by Raven Ridge Resources.

* Results

> Initial study/survey shows that 700 million cubic meters of
methane gas is present at Nariin Sukhait mine.

» Study also shows that a 8.5 MWT power plant operated by the
gas. The project will require 7.7 million USD of investment with a
return period of six years.

¢ It may yearly prevent discharging 68,3 thousand tonn CO2E into
the atmosphere.
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Baganuur Coal Mine Methane Gas Production Initial Feasibility
Study

4

» 1. The study was jointly conducted by “Raven Ridge Resources”.

* Results

» Initial study/survey shows that 126 million cubic meters of
methane gas is present at Baganuur Mine .

¢ Study also shows that a 5 MWT power plant at Baganuur Mine
operated by the gas is feasible. This project will require 5.4
million USD of investment with a return period of 4.2 years.

¢ It may yearly prevent discharging 68,3 thousand tonn CO2E into
the atmosphere.
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Mongolia’s Coal Basin CMIM resource

Up to this date, the most high ranking coal basins are:
Tamsag

Dornogovi
Choir-Nyalga
Choibalsan

Each basin has a minimum of 10
Dundgovi

billion cubic meters of coal resource.
Omnogovi

Mongol-Altai
First three ranking coal basins:
Mongol-Altai
Omnogovi
Tamsag

Each basin has a minimum of 50
billion cubic meters of CMM resource
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Improving CMM emission calculation method

s A team led by PhD. Namkhainyam specializing in the
calculation method developed emission calculation basis for
short period CMM emission.

¢ Gas emission factors = (Responding pure resource of CMM
under a specific depth) / (Responding resource of CMM under
a specific depth) (Identified in Mongolia’s coal basins (missing
parantheses-translator)

** Gas emission factors were determined
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Future goals

X Propose GEF with a project citing to eradicate possible

obstacles when assessing CMM, evaluating resources and
decreasing emission (estimated $25K — S1 million USD)

» Develop a national program for CSMG and CMM and to
present it to the Government.

» To study methane gas during Baganuur coal mine's resource
estimation drilling which will be funded by World Bank.

** To build a small scale gas power plant based on Nariin Sukhait
mine
¢ Incubate legal environment
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“MOHron opHbl HYYPCHUN YYPXanH

MeTaH XMNUH onbopnonT, awmrnant’
Xypan

MOoHron opHb! HYYPCHUN VY PXanH
MeTaH XUNH HeBLIMNH YH3/rS3, XUNH

S/1rap/blH TOOLIO0

M.bagapu
3axupan
MoHronblH banranb Op4YHblI KOHCOPLNYM




Monron, [anxmnH metaH XmiH caHaawiara  AMXC* xetenbepui

XaMTbIH aXKW/1J1dlldad
* MaHai1 3acrumH rasap 2008 oHbl rypasayraap capbiH 27-Ha “AasH
A3NXUUH MeTaH XUiMH caHaauuara”’xetenbept 24 gsx ruwyyH 6o0noH
H3rACc3H OPCOH oM.

*  OMXC Hb A3NXUWH X3IMXK33HA, MEeTaH XUIH aarapabir byypyynax, mertaH
XWUUT LU3B3P 3pUMM XYHYHUM 3X YYCBIp bananaap awmrnax, onbopnox,
6o0n0BCcpyynax 30puUAroTon cailH AypbiH 6airyyanara om.

* JOAMXC xetenbep HyypcHuit meTaH onbopaont, awmrnantbir 6010BCPOHIryi
6onroxon OnoH yncbiH 6anryynnara, ragaag opHyyAblH CaHXYYrMUH 60N10H,
TEXHUKWUIAH Tycnanuaar aBax 6onom»xktov 60a1COH.

*  DH3 uyurnanaap 6mp Yyn yypxaiH aamHbl ALLMIT MAATMasbIH rasap, dpumm
XY4YHUU Aam, barranb opuMH HOrooH xer:kauMuH aam, LWYTUC, MoHron Ant
KopnopauuuH 3pa3mTaH, M3PraXKUATIHYYATIU XaMTapy aXKUA1aXK, aHXHbI

YP AYHA Xyp334 6aiHa.
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OMXC xetenbept IMOHIo/1 OPO/ILICOHbI a4 X0A00rA0/

MoHronbiH 3 XyH AMepKua, MeTaH XUUT ON3BOP/IOX , alLUrIax
H60OrMHO xyrauaaHbl cypraataHi OpoaLCOH

15 M3pPraxKUNTaH “A3nXUN MeTaH XMWUH CaHaaynara” -biH
XYP33HA, 30XMOrACOH Xypan 36eBa16reeHa opo/iLCOH

2009 oHg, AmepuKkninH BXA-ninH BypaH canxyyxuntasp HAMX
6o0noH HYMX-uur nnapyynax , 0n3BOp/OX acyyanaap 3 eapuinH
cyprant YnaaHbaatapt 60K TyyHA 35 XYH OpOALCOH

AmepukninH “PerBH Puik Pecypcec “ KomnaHUmn M3PraxuaTHyys,
HapuunH cyxanTt, TaBaH Tonron, baraHyypumH yypxamH XymyycT
HOMX 6onoH HYMX-ninH Tanaap cyprant 30XxmoH baunryynx
TYYHA HUUT 45 XYH OpPOJILICOH
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MoHron 6a AHY-biH MeTaH XU cyasiax Taiaapx
XaMTbIH aXKWanaraaHbl Yp AyH

¢ 2014 oHbl 3 capa, HAMX 6onoH HYMX-niAH xyynb, 3p 3yiH
OPYHbI Taslaapx ragaad OpHyyAblH TYPLUMATBIF TaHWUALYYNaX
VYYyNn3anT YYn yypxamH AamaHa 60ACOH. IH3 yyn3anTtaHa
AMEPKUUH MIPraXKUATIH Pan MNnavymnp oponuoX 3H3 YNTISIUNH
ragaagblH TYPLWMUATIF TaHUALYYAXK CaHaa CONMUALCOH ay
xonboroonton 60ACOH.

** MaHaWX WKWr H3T yypxana 0/10H 33amMmLinry bavraa Hexuens,

HyypCHUIW AaBXxaprblH MeTaH XMW, HYYPCHUM YYPXauH MeTaH XU
0/13BOPNIOX, alUUIIax acyyaabir ALUUIT MaaTMa/biH Xyyaunap,
[a3pblH TOCbIr XaWX, 013060PNOX Yesa rapax MeTaH XMnH
acyyasnbir [a3pblH TOCHbI XyyANap 30XMLYyYaAaX Hb 3YWUTIM CaHan
O3BLIYYAK Oairaa tom.
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MoHrosnbiH JMXC xetenbepuiH XypPasHA XMUAC3H Fon axkayya

IHaxXYY XeTenbepuinH xypasHa MoHronbiH 6anranb OpYHbI
KOHCOPUMYM AMepUKUUH Banranb xamraanax areHTaarnmH
CaHXYYXKUANTI3P Aapaax aKAblIr XapP3rKyyACcaH . YyHA:

1. “HananxblH HYYPCHUI YyypXana meTaH 0n60paox, aluunriax
6onoMKUNT UNPYYASIX cyaanraa’,

2. “MOHron OpHblI HYYPCHUI 3apPUM YypPXana MeTaH XMUH Heel,
XY/I3MKUWUH XUUT TOAOPXONNOX"

3. HapuUMHCYXanTbiH HYYPCHUW yypXan, baraHyypbiH HYYPCHUI
yypxana meTaH XMUH HeeUUNH YPbAYUNCIH cyaanraar
AmepukninH “PenBH Puk Pecypcec” KoMmnaHUTamM XxaMmTpaH
ABYyynax

4. Hyypcuur on3Bopnox, T93B3PA3X ABLAA rapax Xy/13MXKUUH
XUWA YHINT33 erex
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“HananxbiH HYYPCHMIN YypXana MeTaH 0A60PA0X, ALLNIIaX
HoNOMKUUT UIPYYISX CyAAAraa”, Yp AVH

¢ HanaxblH opAblH MeTaH XUIr awnrnad. HanamxumH yypxama
3,6 MeraBaTTblH XY4YMH YaAanTal XMUraap axknunnagar AynaaHol
LLAXWraaH cTaHu 6apux 60/10MXKTOM F3C3H TOOLLOO rapcaH. 5
MWANOH [A0NN3aPbIH XBPOHIe OPYYAAAT XUNTr334, 3ypraaH
XUNUWH XyrauaaHa 3apLyy/iCaH XepPeHree 3pryy/i3H 1e/16ex
bonomkTom tom 6unaa.

s "Run 6yp 96,3 T CO2E XyN3MMKUUH XUUT araapT Lauaxrymn bamx
6ONOMIK O/ITOX FOM.

** X3paB XMUr awnrnaBan araapbliH boxupaonbir 6baracrax
bonomrKTomn
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IMOHron opHbI HYYPCHMIA 3apUM YYPXana, METaH XMNH HEBLL, XYA3MKUNH XUIAT
TONOPXOMNOX  HUHKUT TOCIMNH XYP33HA XMNCSH ak/bIH VP AyH

*  CypanraaHbl Tanban COHrox

: KOMNAHUWH XamTapcaH 6arniiH cyaanraa: baraHyyp, TaBaHTONron,
HapuitH CyxanTbiH HYYPCHUIA yypXaua

: HapuiH CyxanTt, baraHyypbiH yypxaung,

: : TaBaHTONrOMH yypXxaiiraac eMHe aBCaH 433>Kuj,

- - XatragbiH HyypcHuiA TexHonoru,

NH>KeHepuHrnitH Npynn KopnopauuiiH LLnaH Pecepy UHCTUTYT
* 2013 oHbl 5 cap: XoTropbiH un yypxauma:
HyypcHUM g3

OMHe XNINCIH epemMAaernitH A33XX1a aacopbunitH U30TepMUIAH TYPLUUAT -
lWWnaH UHcTutyT

XUIH 833K, XMUH XxpomaTtorpad 6arakaap XmiiH HalpAarbiH LWWMHXWATIS
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HyypcHUM 053K, TYPLUVATHIH
H3rAC3H AVH

Tanb6aii I33mwiuey balipnan XulicaH WuH»cun233
HapwuiiH MoHronbiH AnT | ©MHeroBb aimar, e 3 A33XK: AecopbunitH TypwnAaT
Cyxaur Kopnopauu OMHMUIH roBb e 1 p33x: aacopbumitH n3otepmuniiH

(MAK) TYpWUAT
e 1 033)K: 6Hrey AYH LWWUHXWUATII
e 3 033)K: XMUH XpomaTtorpad
baraHyyp baraHyyp XK BaraHyyp ayypar, Yb | e 3 g33k: aecopbuuniiH Typwimnt

XOTbIH TEBOOC 3YYH
™MW 127 Km

e 1 p33x: aacopbumitH n3oTepmMmuiiH
TYpWUnT
e 1 033)K: OHreu AYH LWWNHXWUATII

TaBaH-TONrOM

9pAsHIC TaBaH
Tonrow

©OMHeroB ammar,
©OMHUUH roBb

e 1 p33x: aacopbunitH n3otepmuiiH
TypwunT
e 1 033)K: OHrey AYH WUHXWUATII

Xotrop MoHronua YBC aiimar, e 2 A33XK: aacopbunitH n3otepmuiiH
MwuHeranc MoHronbiH BX xacar TYPWUAT
KopnopaiH e 2 [39)K: OHreu AYH LWWNHXWUATII
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. HapmninHcyxanTbIH HYYPCHUM YYpXana MeTaH XMNH HeeLIMNH

VPbAYMICIH CYAaraa
s 1. Cypganraar AmepukuiiH “PeinBH P Pecypcec” KomnaHuUTal
XaMTpPaH ABYY/ICaH

* Yp AyH
» HapunH CyxantbiH yypxang 700 caa woo meTtp byxmn XminH
HEeBeLUT3M racoH ypbAYMACAH CyAaaraa rapcaH.

* HapuuH cyxanTbiH yypxang 8,5 meraBattbiH Xy4MH YaaanTau
XUNTI3P axKuUnnaaar uaxmaraaH crtaHu, 6apux 6010MKTOMN racaH
TOOUOO rapcaH. 7,7 caa AONNAPbIH XBPOHre OpyynanT XmMuraaa,
3ypraaH XWJAnuH XyrauaaHa 3apLyy/iCaH XepeHree spryyasH
TeNex 60/10MXKTON oM buna3.

» un 6yp 68,3 maHraH T CO2E xynamKuUMH XMUT araapT
Lauaxrym 6amx 6010MxK 0/IFOHO
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. Bara HyypbIH HYYPCHUM YYpXana MeTaH XMH HeBLIMH

VPbAYMICIH CYAaraa
s 1. Cypganraar AmepukuiiH “PeinBH P Pecypcec” KomnaHuUTal
XaMTpPaH ABYY/ICaH

* Yp AyH
» bara HyypblH yypxang 126 cad wWoo meTp byxuin XunH
HEeBeLUT3M racoH ypbAYMACAH CyAaaraa rapcaH.

* baraHyypblH yypxana 5 meraBaTTbiH XY4YUH Yaaantam XMnMrasp
aXXnnnapar uaxmaraaH ctaHu 6apux 6010MKTOM F3C3H TOOL00
rapcaH. 5,4 caa AonnapbiH X6POHre Opyynant xmuraag, 4,2
XUIUWH XyrauaaHa 3apLyy/iCaH XepPeHree 3pryy/isH 1es1ex
bonom»KTon tom 6ma3a.

» un 6yp 68,3 maHraH T CO2E xynamKuUMH XMUT araapT
Lauaxrym 6amx 6010MxK 0/IFOHO

4

L)

L)

4

L)

L)

4

L)

L)

L)

h Global ‘\\j\w

Methane Initiative “-C



IMOHronbIH HYYPCHMA caB raspyyabiH HYM-b1 Heell

Opooroop unpyynasg 6amraa xaMrumH UX HYYPCHUN HOBLITIN
CaB raspyya:

Tamcar
JlopHOrosb
Yomp-Hanra
YombancaH

JyHAroBb
OMHOerosb

Cas 2a3ap 6yp 10 mapbym woo
Memp33¢ 033W HYYPCHUU Heeymal

MoHron-AnTtau

XamrnimH nx HYM-bl HeeLUTan 3XHUW r'YpPBaH CaB rasap
MoHron-Antam
OMHOEr0Bb Cas 2azap byp 50 mapbym woo

mMmempaac 033w HYM xuliH Heeumasu
Tamcar 8 Y
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HYM XniH anrapnbir TOOLOOAAbIF 60/10BCPOHIYM 6OArOX

* Mpod. HamxaHAMaap yaupayy/icaH TOoLooHbl 6ar HYM xuinH
6ornmHo xyrauaaHbl AArap/iblH TOOLOOHbI YHASCASANNT

6onoBcpyyncaH

¢ XuliH AaneapnviH Xy4uH 3yin (emission factor) = (eyHuli
mooopxoli 3ali0 xapaanzax HYM xuliH ysssp Heeu) / (2yHuli
mooopxol 3alo xapaandax HYM xuliH Heeu) (MOHron opHbI
HYYPCHUM CaB rasapyyaas TOrTOOCOH

@,
0’0

XWUNH ANrapabliH XY4UH 3yUIUUT TOAOPXOMUICOH
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LlaawabiH 30pUAT

** HMX-uiiH HeeLUnr YH3N3X, AArapabir byypyynaxag yumpu

6on0x 6a3pxwaanuur apuarax, byypyynax ranaap AAB0C(GEF)-
WiiH Tecen bonoscopyynax ($25,000- S1 cas )

s HYAM 60n0H HYMX-uiH YHASCHUIA TeN6BN16ree
6onoscopyynK 3acrMMHA ra3apTt opyy/mK barayynax

¢ NonXniNH BaHKHbI CaHXYYXUATIIP XIPIrKUX
baraHyypblH HYYPCHUWN HE6L, TOrTOOX
epeMANIBrMnH yea MmeTaH XMUH cyaanraa Xmmx

¢ HapuiH cyxalTblH YYPXaNUT TYLLUUI/IDH XUNH
LAXMATAaH XUXKUTI CTaHL, 6anryynax

** DpX 3YNUH OPUYUH 6yp,u,yyn3 -.
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