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Abstract— The assignment for CIL is to generate and 

promote the intended quantity of coal and coal products 

proficiently and cost-effectively in an eco-friendly manner 

with due regard to security, preservation and superiority. 

Almost all of its coal is produced by conventional methods in 

opencast and underground mines. This has affected the 

environment to a noteworthy, remarkable and striking extent. 

Hence, the concept of clean coal technology has been an ever 

growing demand. Coal Bed Methane is an important 

approach towards clean coal technology, which is an 

unconventional energy source. It is formed by coalification, 

and emits during mining as a natural energy source. This 

paper presents the exigency and significance of coal bed 

methane for CIL to accelerate its growth and development 

and to augment the efforts towards commercial utilization of 

Coal Bed Methane, which can solve the energy problem of 

the country. This paper also presents the challenge CBM 

poses to CIL, the need to convert this huge resource into 

reserves through developing innovative technology and 

feasible techniques for commercial development. 
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I. INTRODUCTION 

CBM is remarkably eco-friendly clean gas. When burnt, its 

combustion produces no SO2 or particulate and only half of 

the CO2 associated with coal combustion. If suitably 

harnessed, CBM associated with coal reserves could be a 

significant potential source of energy in the coal fields with 

two additional benefits: reduction of mining hazard and 

reduction in greenhouse effect. It is this dual benefit that has 

attracted geo-scientists and technologists in recent years 

towards the study and development of CBM as an alternative 

and clean resource of energy in India. The growing Indian 

economy requires significant amount of energy to drive and 

sustain growth, thereby leading to increased demand for gas. 

Due to the high pricing of LNG and fossil fuels, CIL has 

resorted to developing resources that are unconventional such 

as CBM. The total gas demand (including latent demand) has 

risen from 179 MMSCMD in FY08 to 197 MMSCMD in 

FY09 and ~ 225 MMSCMD in FY10 while the supply is 

currently expected to be ~170 MMSCMD.As the deficit is 

expected to widen with the ever increasing demand, it is 

critical for the country to ensure alternate sources of gas such 

as CBM are developed to their full potential. Fig 1 showed 

the expected CBM production as given by DGH. 

 
Fig. 1: CBM production in India 

However, the actual production was only 0.14 

MMSCMD, which was significantly lower than the DGH 

estimates. This indicates that a production estimate of 7.4 

MMSCMD in 2013, as predicted by DGH, was actually 

buoyant in nature. However, the production estimate of 7.4 

MMSCMD is clearly well less than the anticipated 

production potential of the country at 38 MMSCMD. The 

main areas where CBM blocks can be found in India are 

Jharkhand (six), West Bengal (four), Madhya Pradesh (five), 

Rajasthan (four), Chhattisgarh (three), Andhra Pradesh (two), 

Maharashtra (one) and Gujarat (one), thus making up a total 

of 26 blocks 

A. CBM policy Initiative by Govt. of India 

In July 1997, GOI ended up with formation of MoPNG as the 

Secretarial Ministry for CBM and DGH selected as Nodal 

Bureau for promoting CBM in India. Major points are: 

 No participative concern from GOI. 

 Allocation of Blocks all the way through spirited 

universal bid. 

 Investigation & expansion under confessional kind of 

concurrence through Representation convention. 

 7 year tax holiday from the date of instigation of 

profitable production. 

 Ostensible commercial windfall of US $ 0.3 million on 

pronouncement of marketable appraisal. 

 Autonomy to sell gas at determined price in conjugal 

market. 

 Income tax 35% for Indian Company and 48% for 

foreign Company. 

 Provision of 100% cost recovery. 

 Exemption on Customs duty on imported equipment’s. 

B. Purpose of CIL for CBM Development 

 Brace up and increase the efficient production activities 

performed by CMPDIL, BCCL, ISM, CMRI, Ministry of 

Coal, Coal India Ltd. and the Ministry of Environment to 

develop and support mine allied CBM revitalization and 

apply projects, through training and experience in the 

identification, design and implementation of programs to 

recuperate and utilize coal bed methane (CBM) in a safe 

hands, cost effectual, and environmentally tolerable 

comportment. 

 Organize and implement demonstration projects at the 

Moonidih and Sudamdih coal mines located in the Jharia 

coalfield (India) for the revitalization and use of mine 

associated CBM in the Jharia coalfield.  Plan and execute 

CBM resource recovery program by means of three 

different drilling technologies on two proposed 

demonstration sites. 

 Exploit gas regained from successful implementation of 

the above mentioned objectives for automobile refueling 

and electric power generation. 
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 Develop and adopt action plan for replication of 

successful aspects of demonstration projects.  Use the 

CBM reimbursement house to propagate information, 

train, endorse and smooth the progress of interactions 

amid latent overseas investors. 

II. APPROVAL OF CBM EXPLORATION RIGHTS FOR CIL 

The Cabinet Committee on Economic Affairs (CCEA) in a 

Board meeting in New Delhi on December 19, 2013 passed 

an implication permitting CIL to explore and produce CBM 

in its existing mines. The most up-to-date proposal allows 

CIL to explore CBM in 450,000 hectares leased or licensed 

under the coal mines act. Concurrent and synchronized 

extraction of coal and CBM from the same blocks was not 

permitted. There are major private sector CBM companies in 

India like Great Eastern Energy Corporation, Essar Oil and 

Reliance Industries. The country is expected to produce 7.4 

million metric standard cubic meters a day (mmscmd) over 

the next couple of years. From 2001 onwards, 33 CBM 

blocks were awarded in four public sale rounds with three 

coming under appointment basis, however a policy regime for 

simultaneous mining was not in place. CBM production in 

India is expected to reach 7.4 million metric standard cubic 

meters per day. As per the estimates by the Directorate 

General of Hydrocarbons (DGH), the overall CBM reserves 

in India come to around 4.6 trillion cubic meters. The verdict 

also put an end to the argument between the petroleum and 

coal ministries on under which ministry’s 

purview CBM would come under. Petroleum minister M 

Veerappa Moily batted for allowing the 

simultaneous CBM extraction rights for captive coal 

producers too. With the administration incapable to find 

consent in this regard with strong disagreement from coal 

minister Sri. Prakash Jaiswal, the plan was put on hold. 

According to intelligence, CBM extracted by CIL will be 

priced and marketed as per the petroleum ministry's gas 

pricing and utilization policy.CIL has purportedly shortlisted 

five blocks in Jharkhand, with an probable reserve of 1 trillion 

cubic feet in its initial stage. 

A. Inevitability of CBM Production for CIL 

The GOI on July 23, 2015 asked Coal India Limited to carry 

out discovery of coal bed methane (CBM) in the country, with 

an endeavor to increase its production upto 5 million standard 

cubic metres a day (mmscmd) from less than 1 mmscmd at 

that time. Cabinet secretary Pradeep Kumar Sinha took a 

analysis of CBM fabrication in the country. CIL has not made 

any improvement despite of the Cabinet allowing the giant 

coal producer to go-ahead with CBM mining in December 

2013. After the order coming into force from the highest 

authority in government, the coal ministry discussed the 

tactics to produce CBM from its CIL’s blocks with petroleum 

ministry and upstream regulator Directorate General of 

Hydrocarbons (DGH). Later, ONGC may also be roped in to 

collaborate with CIL to mine CBM. In December 2013, then 

UPA’s Cabinet permitted CIL and other state-run companies 

to also exploit CBM, at the same time as taking out coal. But 

there was no practical action on ground. The state-run 

companies are holding mines in mutual undertaking with 

private companies and the second did not have privileges to 

discover CBM. The Cabinet secretary was aware of the fact 

bureaucratic red tape may have prevented state-run 

subsidiaries to go-ahead and mine CBM, but CIL should have 

made progress in the past two years. The petroleum and coal 

ministries are independently functioning on a policy to permit 

private captive coal mine owners to also monetize on CBM 

resources in their blocks. The petroleum ministry is 

functioning towards bringing policy improvements to 

enhance natural gas production from CBM blocks to 10 

mmscmd by 2017-18 from less than 1 mmscmd now. There 

are three major blocks for CBM exploration — overlapping 

of CBM block area with coal mining area, financial command 

and mandatory clearances, as 81% of area under CBM blocks 

is with CIL. GOI has auctioned nearly 30 CBM blocks under 

four rounds and gave another three blocks prior to auctions. 

However, at present only one block held by GEECL that 

operates the Raniganj (South) block is under profit-making 

production. Another block held by Essar Oil in West Bengal 

has started producing small volumes of gas but is not declared 

commercial yet .As per DGH, output from CBM blocks was 

expected to go up to 7.4 mmscmd by 2013-14, but it was not 

achieved. The total sedimentary region for CBM exploration 

in our country is in the range of 26,000 sq km. Of this, 

exploration has been influenced in only 52% of the area. 

Thus, a large area remains to be explored, as per DGH. 

GEECL is the first company in India to commercially 

produce CBM and sells around 0.30-0.35 mmscmd to 

customers in West Bengal. The block has 2.44 tcf of expected 

gas in place. 

The exploration of CBM is sustained and capital-

intensive process. If economic and other incentives are not 

stable; the possibility of investors getting interested is 

isolated. Hence, several monetary incentives have been 

offered in the proposal as scheduled below: 

 No signature bonus 

 No upfront payments 

 No import duties 

 Unincorporated joint ventures permitted 

 No limitation on cost recovery 

 Free to market gas in the domestic market at market-

determined prices 

 Securitization of participating interests allowed for 

raising project finance 

 No bank guarantee required for work programme at 

development stage 

 7-year tax holiday 

 Liberal set-off and accelerated deductions for income-tax 

purposes 

 No ring fencing. 

With the essential groundwork completed in 

advance and with apparent procedure being followed by the 

ministry, it is believed that the exploration of CBM and later 

its exploitation and utilization will become a reality soon. It 

may not get the category of a major resource of energy but 

surely will increment the available fuels for power generation 

and other uses. Its possible recovery is now being recognized 

as a viable option to enhance the natural gas potential of the 

country. 

III. BLOCK DELINEATION UNDER CBM POLICY BY CMPDI 

 There was a wide-ranging deficit of accessibility of data 

for CBM prospect evaluation. 
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 DGH/MOP&NG tried to solve the problem by appealing 

to CMPDI, for demarcation of prospective CBM blocks 

and corresponding data package preparation. 

 CMPDI has organized data correspondence for most of 

the blocks leading to 2 rounds of bidding by DGH. 

CMPDI has initiated jobs related to block delineation 

now and preparation of data package for 3rd round of 

bidding. 

 Regular investigation & mining statistics were used for 

oblique assessment of CBM resource, which has now 

been validated by direct measurement from already 

allotted CBM Block. 

 16 CBM blocks have so far been allotted with 

prognosticated resource of 825 BCM. 

 
Fig. 2: Locations of the blocks allotted 

 
Fig. 3: Area (sq. km.), Resource (BCM), Places and 

Companies of the Blocks allotted. 

The Directorate General of Hydrocarbons identified 

and estimated the CBM resource in the following blocks 

under development by different parties as follows: 

State Block 
Area 

(Sq.Km.) 

Resource 

TCF 

Gondwana Coalfields 

West 

Bengal 

Raniganj 350 1.52 

East Raniganj 500 1.48 

South Raniganj 210 1.00 

Jharkhand 

Jharia 85 3.00 

Bokaro 95 1.59 

N. Karanpura 
340 and 

267 

2.19 and 

1.53 

S. Karanpura 70 1.07 

E. Sohagpur 495 1.71 

Chattisgarh 

and M.P. 

W. Sohagpur 500 1.30 

Sonhat 825 1.2 

Satpura 714 1.03 

Maharashtra Wardha 503 0.70 

Andhra 

Pradesh 
Godavari 386 1.05 

Tertiary Lignite Basins 

Rajasthan Barner 
1045 and 

1020 

3.36 and 

3.10 

Gujarat Barner-Sanchor 790 3.08 

Table 1: CBM resources of India 

IV. PROBLEMS FOR CIL IN CBM DEVELOPMENT AND 

PRODUCTION 

Methane capture and its utilization from coal mines have not 

being undertaken in India due to: 

 Lack of latest technology. 

 Lack of expertise and experience. 

 Pervasive perception that commercial viability of 

exploitation and utilization of Methane is doubtful. 

 Acquisition of land. 

 A lengthy modus operandi for environmental approvals 

due to CBM production displacing large volumes of 

water. 

Significant investments in gas pipeline 

infrastructure are critical for the evacuation of CBM Gas. 

A. Technology for CBM Production 

As a thumb rule, favorable qualitative consideration for coal 

to be a potential source of CBM is: 

 High rank coal. 

 Deep Burial under thick cover of sediment. 

The increase in rank and burial depth adds to the 

generation and retention capacity of coal for methane. 

Production of Methane from coal bed largely depends on 

availability of favorable flow path in coal matrix. For this, 

Coal needs to have reasonably good permeability. CBM is 

commercially being produced through else, and collected 

over ground by various surface installations. In contrast to 

conventional Natural gas, CBM is a low pressure gas and 

often needs artificial lifts to produce and does not flow on its 

own, under high pressure regime, as is the case for 

conventional gas. In coal, CBM remains on coal molecules 

with formation water. As water is being drawn out from 

formation, which is de-pressurization, methane starts flowing 

out slowly by the combined mechanism of desorption, 

diffusion and through the flow of gas it is brought to the 

surface normally through vertical wells and in case of coal 

mine methane through horizontal wells.CBM is under low 

pressure reservoir regime and coal being the reservoir itself, 

various supplementary technologies like cavitation and 

hydro-fracturing are being applied for better flow of gas into 

the well bore. Fundamental target of all the technologies is to 

increase effective permeability by fracturing of coal seams 

near the vicinity of the well bore. High capacity down hole 

pumps, utilize for removal of water, are required for CBM 

gases, desorption from the coal seams to take place. Gas is 

collected via high density polyethylene pipe system on the 

surface and led to the central processing facility, where the 

moisture in the gas is removed, and the gas is compressed for 

transportation to the distribution network. Exploitation of 
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coal bed methane is a capital intensive activity. Commercial 

viability of coal bed methane projects depends on: 

1) High rate of gas flow. 

2) Success of well completion for maximizing well 

productivity. 

3) Minimum capital and operating cost. 

4) Better realization of gas price. 

 
Fig. 4: Pumping methane gas from a Coal Bed 

B. CBM related activities by CIL 

CIL has been in the business of exploration, extraction, 

processing and marketing of coal foe decades and ample 

experience on the subjects. Based on the experience of 

handling this, solid fossil fuels now it has ventured into two 

CBM projects: (a) one with joint funding and in collaboration 

with ONGC and the other. (b) The demonstration cum trial 

project funded by UNDP and GEF (Global Environmental 

Policy). The objective of these projects is to assess the 

economic viability of harnessing coal bed methane in the 

Indian coal mining sector in collaboration/association with 

other players in the field. The projects will undertake techno-

economic evaluation of in-situ gas in pre-mining seams, goaf 

area, and existing mines and demonstrate optimal release and 

harnessing of methane from coal beds. Another noble 

objective of taking up these projects is capacity building for 

taking up such projects in future independently. 

There is a mine related CMM demonstration project, 

which is under the implementation at Sudamdih and 

Moonidih mines of BCCL, in the Jharia Coalfield, Jharkhand 

State of India. The project having the duration of 5 years 

approved by the Govt. of India at an estimated cost of Rs. 

76.85 Crores. The different collaborators and their 

contributions for funding the project are given below: 

 Collaborators 
Amount in Rs. Crores (Sept.’98 

@ Rs. 42.50 = 1 US $) 

1 UNDP/GEF 39.09 

2 UNDP 5.14 

3 

GOI : 

           i)    Cash 

           ii)    Kind 

 

17.29 

 7.00 

4 
Part of the revenue cost met out of the income generated from the project on 

account of utilization of exploited CBM in the initial time period. 
8.33 

 Grand Total 76.85 

Table 2: Collaborators for CMM project of BCCL

C. Collaborative development of CBM jointly by CIL and 

ONGC 

Although ONGC has drilled 4 R & D wells in Jharia, the 

expertise as a whole for commercial recovery of CBM foe 

coal seams is lacking and for CIL, venturing into the business 

of CBM exploitation is altogether a new area. In this 

background, a collaborative development of CBM by ONGC 

and CIL was perceived. MoU for collaborative exploration 

and exploitation of CBM through unincorporated JV between 

ONGC and CIL has been entered. Government of India since 

approved allotment of Jharia (85 sq. kms.) and Raniganj 

Block (316 sq. kms.) to CIL and ONGC consortium with 

stipulation that the members of the consortium will have to 

enter into a contract as per GOI policy for CBM. A contract 

between GOI and CIL – ONGC JV has been initiated 

recently. 

CBM projects are being controlled by Director 

General of Hydrocarbons (DGH) under Ministry of 

Petroleum and Natural Gas (MoPNG). The DGH, under 

MoPNG, formulated a CBM exploitation Policy. The Policy 

envisaged 4 phases: 

 Phase1 - Exploitation 

 Phase2 -Pilot Assessment and Market Confirmation 

 Phase3 - Development, and 

 Phase4 – Production 

The total period of activity including all the phases 

is envisaged for around 34 years.  

D. Specific Options for CIL to utilize CBM 

CBM is nothing but a natural gas. Thus, it has a wide 

application as fuel in thermal power generation, auto fuel in 

the form of CNG, feed stock for fertilizers, for various 

industrial users like cement plant, refractories, rolling mills in 

and around coal fields, and steel plant for injection of natural 

gas for reduced coke consumption and increasing iron 

making capacity of the blast furnaces etc. A study carried out 

by MECON reveals that demand of natural gas for industrial 

purpose alone in and the state of Jharkhand is around 5 

Million Nm3. 

E. Prospective of CIL for CBM Market 

India holds the fifth-largest coal reserves in the world, 

projected at more than 300 billion tones by the Coal Ministry 

as on April 2014. Thus, there is   noteworthy budding for 

CBM exploitation. The investigation of CBM in our country 

is spread over a sedimentary area of 26,000 square kilometers 

and is still enduring, mainly in the regions of Jharkhand, West 

Bengal and Madhya Pradesh. 

Declarations in 2014 of production enhancement by 

other CBM players are a comprehensible signal that CBM 

exploration and production in India will boost in the 

upcoming days. 
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F. Desirability of CIL’s Authoritarian Agenda for CBM 

production 

CBM in India is synchronized by a very simple sovereign 

agreement without expenditure revival, so the investor bears 

all the risk of its investments. The producer pays the 

equivalent royalty on the wellhead fine to the government in 

spite of of its capital spending. The royalty has a set portion 

of 10 percent in addition to an acquiescent production-linked 

proportion payment on sales, due as soon as the producer 

starts the commercial production from a given CBM block. 

Since there is no cost recuperation, it is in the awareness of 

the producer to start and increase production quickly in order 

to recover the cost of its operations. An approved Indian 

CBM agreement permits free-market pricing of the gas 

produced. The advantage of pricing modality remains the 

main enticement for CBM investors in this market, especially 

CIL. Though, getting governmental and environmental 

clearances to start mounting a block is considered a long 

process that needs to be eased and improved via a single-

window system or mechanism by which all clearances would 

be approved by a solitary authority. 

V. CBM COST AND ECONOMICS 

Costs, in different phases of CBM process, will depend upon 

many factors. They are: 

 Location of the block and the extent of infrastructure 

available in the block area 

 Nature of the surface terrain and land costs 

 Selection of agencies for execution of drilling/lab/other 

services. 

 Market situations for high cost services, particularly for 

well drilling and completion. 

 Standard for planning, co-ordination, execution and 

monitoring of services with a view to limit cost. 

 Extent of adhering to time schedules, planned for 

executing various works meaning thereby any delay will 

be costing more. 

Cost for drilling per production well with horizontal 

well completion will be more than wells with vertical 

completion. 

 CIL is yet to experience the economics of CBM 

production, covering the cost of CBM and the returns of 

CBM Business. However, present assessment shows that 

the activity will be viable because of rising costs and 

rising demand for energy. 

 The following tables show the prices of the alternative 

and unconventional fuel sources. 

Fuel USD/MMBTU 

Fuel Oil 15.3 

Light Diesel Oil 18.8 

LPG 18.8 

Gasoline 31.2 

Diesel 22.4 

Source: GEEC, IOC, BPCL 

Table 3: Prices of Alternative Fuel Sources 

Unconventional fuel 
Average min price 

(in USD/MMBTU) 

CBM 5 

Shale gas 6 

Tight gas 11.5 

Bio-fuels 6.29 

Source: Morgen Stanlay report, Institute 

of Defence studies 

Table 4: Prices of Unconventional Fuel Sources 

VI. CONCLUSION 

The proficient and well organized charged force is essential 

in CIL for expertise and technology sourcing for CBM. The 

equipment’s, method and technology needed for coal mining 

from coal blocks and for drilling of coal seams for evacuation 

of CBM production are completely different. The drilling 

mandatory in the CBM evacuation is directional and uniform 

in nature, as the drilling has to follow coal seams, which is 

analogous to the kind of horizontal drilling used by the Oil 

PSUs for exploration and production of crude oil and natural 

gas. However, the technology and expertise relating to CBM 

evacuation exists in the country, it is not being utilized 

principally where concurrent extraction of CBM in active 

coal mines is possible because of issues associated with co-

ordination and overlapping of authority among the agencies 

concerned. ONGC is the leader in exploration technology in 

crude oil and natural gas in India, and has the potential to 

execute such technological requirements whereas, CIL which 

has received permission to carry out CBM extraction in its 

coalfields, lack such expertise. Correct and suitable drilling 

technology is essential for simultaneous extraction of CBM 

gas in active mines by CIL which has large Coal blocks in its 

control (of about 81% of the CBM blocks) and therefore, it is 

important to look at the subject of technological obligation 

with regard to CBM. However, CIL and ONGC can co-

operate in drilling of CBM blocks for its extraction at the 

present, it is proposed that an empowered task force with 

appropriate and apposite accountability and responsibility is 

be constituted so that most suitable and appropriate 

technology can be decided upon by CIL to initiate extraction 

of CBM as soon as possible from its coal blocks. 
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