Coal Mine Methane
Potential source of Energy in NE India



(FIG. IN MTOE)

2003 2030 2003 2030
OIL 3639-43 % | 5775-42% | 119- 37% | 435 - 29%
NATURAL GAS 2243-26% | 4125-30% | 29-9% | 224 - 15%
COAL 2581-31% | 3597-26% | 167 - 53% | 816 - 55%
TOTAL 8463 13497 315 1475

SOURCE: INTERNATIONAL ENERGY AGENCY/(IEA)-2005




Methane is a very powerful green house gas,(GHG) Temty
one times more potent than CQO.

Its adverse impacts are felt more intensely due tios shorter
residence and higher potency in the atmosphere thatarbon
dioxide.

Methane is remarkable clean fuel when burnt and its
combustion produces no SQor particulates and only about
half of the CO, associated with coal combustion.

Emission of Methane is related to various human autities -
Rice cultivation, livestock management landfills ad coal
mining.

Global methane concentration is increasing by abdu % per
annum.



Coalfields Distribution in NE







MAKUM COALFIELD
NAMCHIK-NAMPUK COALFIELD



COAL RESERVES IN ASSAM (s on 1.1.2007 in MT)

Singrimari 0.00 2.79 0.00 2.79
Makum 304.87 9.85 1.19 315.91
Dilli-Jeypore 9.03 14.19 30.80 54.02
Mikir-Hills 0.69 0.00 2.02 2.71
Total 314.59 26.83 34.01 375.43




Chemical Characteristics

(Coals from Makum Coalfield)

Analysis Tirap Coal Tikak Coal Boragolai Coal
Proximate Analysis
Moisture % 1.90 1.30 3.10
Ash % 10.30 13.40 13.70
Volatile Matter % 40.10 42.10 40.30
Fixed Carbon 47.80 44.30 44.80
Ultimate Analysis

Carbon % 75.50 72.70 73.30
Hydrogen % 4.90 5.00 4.90
Nitrogen % 1.70 1.60 1.70
Sulphur % 6.70 5.20 6.40
Oxygen % 11.20 15.50 13.70




COAL BED METHANE — Reserve Assessment

Results in respect of six coal samples collecteduring exploratory drilling of
boreholes and analyzed for estimation of gas comte analyses for the chemical
and petrographical properties and construction ofadsorption isotherm are
presented below

Table: Proximate analysis of coal samples

Sl. | Location Depth Proximate Analysis

No (m) [Moist % |95 Ash |% VM | %FC

1. | Sonhat Coalfield | 330-420 | 1.0-1.7 | 18.8-28.8| 17.6-28.8| 45.3-53.2
Raniganj 330-800 | 2.9-4.2 | 16.8-33.6| 32.0-38.2| 32.0-45.0
Coalfield

3. | Jharia coalfield 96.2-800| 1.0-1.3 | 8.5-14.5 | 19.0-26.0| 50.0-65.0

4. | East Bokaro| 300-600 | 0.6-1.0 | 16.1-55.8| 10.7-18.8| 32.0-65.7
Coalfield

5. |Mehsana Area,| 1295-1450 13.7-18.0| 3.5-5.0 | 28.5-42.5| 23.7-42.0
Gujarat

6. | Neyveli lignite 400-440 | 18.3-27.5| 0.9-32.2 | 38.4-40.7| 31.6-36.0




Maceral composition and mean reflectance

SL | Location Maceral volume (%) Mean

R %

Collieries | Seams | Vitrinite | Inertinite | EXinite (Ro?0)

1. | Makum Baragolai | 60", 20" | 80-90 5-10 5-10 | 0.55-0.70

Coalfield | 'PUOEC

(Assam)

2. | Jeypore IV,V,VI | 80-85 10-15 5-10 | 0.45-0.55
(Assam)

3. | Namchik- I,VILV | 60-80 10-25 | 10-25 | 0.45-0.55
Namphuk
(Arunachal
Pradesh)




Results of Maceral composition and mean reflectance

S | Location Maceral volume (%) Mean
: (Re%)
Vitrinite | Huminite | Liptinite | Inertinite | Mineral
matter
1. | Sonhat 35.3-38.7 2.7-9.4 | 40.5-44.8| 14.0-16.6| 0.75-1.13
Coalfield
2. | Raniganj 40.0-60.0 1.0-3.0 | 33.5-46.0| 17.3-39.3| 0.87-1.23
Coalfield
3. | Jharia 35.0-70.0 0.0-2.5 | 30.0-65.0| 9.4-14.4 | 0.91-1.05
coalfield
4.|E. Bokaro| 45.0-65.0 1.0-3.5 | 45.0-65.5| 16.9-56.4| 0.82-1.00
Coalfield
5. | Mehsana 65.0-90.4| 2.2-45| 0.6-3.1 | 4.1-5.0 | 0.33-0.44
Guijarat
6. | Neyveli 87.7-90.4| 3.0-5.2 | 1.1-3.1 | 3.5-5.1 | 0.26-0.33

lignite




Methane adsorption capacity of different rank coals as a function of pressure is
shown in the Figure. It may be observed from Figure that adsorption capacity of
coals increases with rank.
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Based on the investigations carried out by CMR [, the coal
and lignite fields in India may be classified Into four
different categories shown below in Table.
Category Coal type Coalfields
Category-| Gondwana coals ranking| Jharia, East and West Bokaro,
high volatile bituminous A |Raniganj and North Karanpura
and above. Coalfields
Category-ll | Gondwana coals ranking| South Karanpura, Raniganj,
high volatile bituminous A|Pench- Kanhan and Sohagpur
and below. Coalfields.
Category-lll | Low rank Gondwana coals | Talchir, 1b, Pranhita-Godavari
Valley, Wardha Valley Coalfields.
Category-IV | Tertiary Coals/Lignite Assam-Arakan Himalayan
Foothills, Cambay, Barmer-
Sanchor, Bikaner- Nagaur and

Cauvery basins.




Category | : basins of India are comparable with the producing basins
In USA and Australia. Estimated resource of the Category- | basins
of Damodar Valley is 350 - 400 BCM. Taking into accou nt all critical
factors, a producible reserve of 85-100 BCM may be  envisaged. This 85-
100 BCM gas from the four Damodar Valley Gondwana bas ins may be
produced in 20-25 years i.e. with an average prod uction of 3-5 BCM per
annum. To achieve this goal investment of the ord  er of Rs.5000-8000
crores in initial 6-10 years is envisaged.

Category Il & lll : Ranking of these basinsis based on coal qualit v
and rank which may change by other favourable fact  ors. For example
coals from of Ib-river, Talcher and Korba coalfields though quality wise
Inferior but possess extensive thickness and occ ur at shallower depth
which may provide better hydro dynamic condition th an some of the
category Il basins.

Category IV . The CBM potential of tertiary coal / lignite u  nder
normal circumstances should be rated as a bit low , however certain
geological factors which have contributed in maki ng of Powder River
basin, USA with a lignite producing prospect, may be present in some
basins under category Il & IV



In-Situ Gas Content of Coal Seams  (Makum Coalfield)

Actual Observation at Working Face

20ft Seam 2.74
60ft Seam 1.88

Estimated Value for Virgin Area
20ft Seam 7.00
60ft Seam 4.00




Methane Emission in U/g Mines

(Makum Coalfield)

Mine Maximum Rate of Methane Emission
Methane % in
Return —— .

Airways m=/min m>s/t

Bargolal 0.50 1.84 9.2
(485 TPD)

Tipong 0.35 2.01 4.8
(300 TPD)




Methane Concentration in Goaves (Makum Coalfield)

Bargolai 51.2
Tipong Not measured but
expected as above




Current Development of CBM Recovery in INDIA
Undertaken in two broad distinct groups : Virgin CBM, & CMM/ AMM

A) In Virgin Coal bed Methane areas by private & PSL$s, where mining is not
likely to take place in next 30 years.

Under this group MOP&NG in consultation with MOC has called for
three global biddings till date, allocating26 CBM blocksin this group.
1st, Bidding : Five Blocks allocated-ONGC 2 ; Reliance 2; ESSARL
2nd, Bidding: Eight Blocks Bid and allocated-ONGC 5; Reliance 3
Two blockson nomination basis have been allotted t&NGC-CIL Joint
venture andoneto GEECL

34, Bidding: 10 blocks-54 offers received3 ARROW/GAIL, 4 Reliance
consortium, 2 Coal Gas Mart Consortium , 1 BP Explaation

Exploitation of these blocks is mainly for recaye of CBM in
virgin areas as a new clean source of energy. Recpwf CBM
or otherwise has no impact on climate change.elimpact of
CBM recovery in these blocks on coal miningillwonly be
available when coal mining in these areas, if at,as
undertaken after 30 years



B) CMM/AMM Recovery in present leasehold/working coalbearing
areas by Coal Leasehold Owner.

At present exploitation of CBM in this group is beng undertaken by the

UNDP/GEF-Gol CBM Recovery project at two sites in ECL .
CBM Recovery in this group will have the fulfillment of the following bjectives.
CBM Recovery as a clean source of energy
If CBM Recovery is not done in advance of mining,his CBM will be
discharged to the atmosphere during course of mingpcontributing to
Global warming.
Subsequent to CBM Recovery the coalmining operatianto follow shall
be much safer due to much reduced incidence of methe.
Production and Productivity after CBM Recovery will be greatly
enhanced.
The Cost of mining will be considerably reduced omccount of saving in
ventilation and equipments. CBM Recovery will provde additional
revenue
The impact of CBM Recovery will be known on the futire coal mining
which will closely follow CBM recovery and will hep future planning of
coal mining activities of replicated projects. In ase of Group A, the
Impact of CBM Recovery activity on coal mining willonly be known when
the coal mining is undertaken, if at all after 30 gars or so.
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Salient features of the CBM Policy adopted by the
Government of India in July 1997 are:

No participating interest from the Governmen  t of India.

Allotment of CBM Blocks through open interna  tional competitive
bidding .

Exploration and Development of CBM under con  fessional type of
agreement through Model Contract.

Seven years tax holiday from the date of com  mencement of
commercial production.

Nominal commercial bonus of US $ 0.3 millonond  eclaration of
commercial assessment.

Freedom to sell gas at market driven pricei  n the domestic market.
35% income tax for Indian companies and 48% for for  eign
companies.

Provision of 100% cost recovery

Exemption on customs duty on imported equipment.

Coal Mine Methane & Abandoned Mine Methane recovery
and utilization projects are entitled to CDM/carbon credit
financial benefits



FUNDING OF THE UNDP/GEF-GOI CBM

PROJECT
Mil. US $ Rupees crs. Rupees crs
Initial RCE June ‘04
UNDP/GEF contribution .. 9.198 39.09 41.44
UNDP Contribution .. 1.210 5.1 4 5.45
ONGC Co Sharing .. 12.157
G.O.l. Contribution
(in cash) .. 4.068 17.29* 18.058
(in kind).. 1.647 7.00 6.994
Revenue generated during
Project duration . 1.960 8.33 8.33**
Total 18.083 76.85 92.427

Exchcange rate 1$ = Rs. 42.5 (Sept. '98) & = 45.05 ( June 2004)

* Includes FE component of 1.89 Mill. USD

** BCCL has agreed to provide these funds



Purpose of Funding by various agencies of CBM prof

GEF Funding: 9.20 million USD- Mainly for Procurement of International
Equipment for CBM Recovery; Cost of Project Profes®mnals.

UNDP Funding: 1.21 million USD- Mainly for cost of international Expert ;
Study Tours; Official Travel; Information Internet equipment.

Gol(Cash): Rs. 18.06 Crores- Procurement CBM Utilisaon equipment (FE
Component); Cost of Drilling; Costs on in-country taining etc.

Gol (Kind): Rs. 7.00 crores-Mainly for the cost of Poject Personnel
(Administrative & Executive manpower) of CBM Project

Co-funding of Hyrdrofrac & Cementing equipment by ONGC (50:50) of
Rs. 12.15 Crores ( 2.7 m USD)



OBJECTIVES

Strengthen and increase capacity of CMPDIL, BCCL, | SM, CMRI,
Ministry of Coal, Coal India Ltd. and the Ministry of Environment to
develop and support mine associated CBM recovery an d use
projects, through training and experience in the id entification, design
and implementation of programmes to recover and use Coal Bed
Methane (CBM) in a safe, cost effective, and enviro nmentally
acceptable manner .

Prepare and execute demonstration Projects at the Moonidih and
Sudamdih coal mines located in the Jharia coalfield f or the recovery
and use of mine associated CBM in the Jharia coalfie  Id. Design and
execute CBM resource recovery programmes using thre e different

drilling technologies at two proposed demonstration sites .
Use gas recovered from successful execution of th e above
objectives for vehicle refueling and electric power generation.

Develop and adopt action plan for replication of su ccessful aspects
of demonstration projects. Use the CBM clearing ho use to
disseminate information, educate, promote and facil itate inter-action
with potential foreign investors.



STRATEGY FOR RECOVERY
OF CBM/CMM

To drill into Virgin seam ahead of mining, hydrofracing the
well, to pre-drain the gas existing in coal seams;

To recover from surface by vertical drilling into worked out
(GOB ) areas

To recover gas (inseam) in working mines by long hole
horizontal underground drilling, in advance of mining



PRESENT STATUS OF VIRTICAL DRILLING

« Two wells at Moonidh, BCCL to a depth of 1100 mts.  drilled and
compeleted in all regards, ready for CBM recovery, d  ewatering going on.

 Gensets (4x250 Kw) for power generation procured and under
Installation at Moonidih shall be completed by March '08

 Power Generation by vertical well Gas shall starti  n May’08 at Moonidih.

 Dirilling of further wells (5 nos.) shall continue

UNDERGROUND DRILLING ACTIVITIES

* Long Hole Drill Unit received from DBT Germany, ass embled in
underground functionality test completed.

« Under ground drilling rig to drill 1 Km long holes Installed at Sudamdih.
Waiting for steering tool. Drilling shall start by end in March "08.

« Compressor and other component for use of Compresse d CMM in mine
vehicles ordered to be supplied next month for inst allation at Sudamdih.
Foundation ready. Installation shall be ready by Se  pt. '08 and Gas
utilization in mine vehicles by Nov.'08



Exploitation of CMM in Coal mining
working leasehold

In the active coal mining areas, exploitation of CB M,
on administrative and safety considerations, shall

ne undertaken by the lease holder of coal deposits.

n most of the active coal mining areas, coal minin g
ease Is with Coal India Ltd.(CIL). CIL currently
oroduces 87% of coal in the country. CIL thus is th e
agency which will need to seriously consider
exploitation of CMM In the active mining areas held

by CIL, either by themselves or in collaboration wi th
others.




Quite some progress has been made In
exploration and exploitation of VCBM in virgin deep

seated coal deposits in other patrs of India not In
NE.

Not much action has been taken for exploitation of
CMM in Coal bearing area within the command of

coal producing companies except Implementation
of UNDP/GEF-GOI CBM demonstration project.

The solutions to the issues of exploitation of CBM
/CMM In conjunction with coal mining in coal lease
areas lie with Government & owener coal companies

by taking up commercial recovery and its utilizatio n
of CMM recovery in the North East areas



Avallability of coal reserves in lease hold of acti

Mining area for CMM development in India

A preliminary study by CMPDI has revealed that lot
area is available with coal producing companies for
In advance of coal mining. Some details are given b

ve coal

of coal bearing
recovery of CBM
elow.

Prognostic
Coal Bearing
Area (sqg. km.)

Coa reserve
(Bt)

Alloted To DGH

Area with coal cos.

Area —non-CIL & free

CIL Command Area

hold blocks
Area Reserves Area Reserves Area Reserves
(sq. km.) | (BY) (sa.km) | (Bt (sq.km) | (B
33,253 21.76 9081 1.1 12319 |4.29 14827 |11.29




Conclusions

Coal companies should examine the coal bearing area s with
In their command for identifying the potential area s for
exploitation of VCBM/CMM as well the optimum gains they
are likely to get in future mining of the area. Onc e such an
exercise is complete, the following options can be explored
for exploitation of CMM from any of the selected po  tential

area.

Putting NE coal blocks for global bidding for explo itation of
VCBM by Gol

Development of CMM by the Coal company it self.

Developing CMM under JV agreement with private/publ ic
sector enterprises.

Calling participative bids for CMM development






