www.pwc.com/in

Mines and
Minerals
Development
(Package # 07)
Hydrocarbon
Unit

Coal Sector
Development
Strategy (Final)

29 October 2013

pwc



Document control information Final

Document control information

Author

Name & Title

Kameswara Rao, Prof. D.C. Panigrahi, Prof. S. Chaudhuri, Prof. S.B. Srivastava,
Produced by Prof. U.K. Singh, Bijan Kumar Saha, Nazrul Islam, A.K.M. Shamsuddin, Md.
Mosharraf Hossain, Md. Ehsanullah, Pukhraj Sethiya

Reviewed by Yogesh Daruka

Approved by Kameswara Rao

Distribution list

Recipient Title / Designation No. of copies
Mohammed Osman Amin Director General (HCU) 08
Important Notice

This report has been prepared for Hydrocarbon Unit, EMRD, Government of the People’s Republic of
Bangladesh in accordance with the terms of our engagement contract for Mines and Minerals Development
(Package#07) dated 16th June 2011 and for no other purpose. We do not accept or assume any liability or
duty of care for any other purpose or to any other person to whom this report is shown or into whose hands it
may come save where expressly agreed by our prior consent in writing.

Mines and Minerals Development (Package # 07) Hydrocarbon Unit - Coal Sector Development Strategy (Final)
PwC 2



Acknowledgment Final

Acknowledgment

PricewaterhouseCoopers Put. Ltd. wishes to express its sincere gratitude to Hydrocarbon Unit (HCU) for
providing this opportunity to carry out this module and prepare report on “Coal Sector Development
Strategy”, which forms a part of the project “Mines and Minerals Development for Bangladesh (Hydrocarbon
Package # 07)”.

We would like to sincerely thank the Directors and officials of Petrobangla, Director General, the Directors
and Senior Officials of Geological Survey of Bangladesh (GSB), Director-BMD and senior officials, BCMCL,
MGMCL, Academician from Universities of Bangladesh and other prominent people from the industry for
sharing their valuable opinions and insights and for providing valuable guidance and inputs in carrying out
this assignment and for preparation of this report.

PricewaterhouseCoopers Put. Ltd.
Place: Hyderabad

Date: October 29, 2013

Mines and Minerals Development (Package # 07) Hydrocarbon Unit - Coal Sector Development Strategy (Final)
PwC 3



Table of Contents Final
1. Executive summary 11
2. Introduction 20
2.1. Context 20
2.2, Terms of Reference 20
3. Coal reserves of Bangladesh 21
3.1. Geology 21
3.2. Tectonic Framework 21
3.3. Stratigraphy 22
Stratigraphy of the Precambrian Platforms in the Northwestern Bangladesh 22
Stratigraphy of the Geosynclinal basin in South-Eastern Bangladesh 22
3.4. Economic Geology 23
3.5. History of Coal Exploration 23
3.6. Resources and Reserves of Coal Fields 26
4. Overview of energy sector of Bangladesh 27
4.1. Introduction 27
4.2. Power Demand Analysis 28
Power Demand forecast (Government Policy Scenario) 30
4.3. Coal demand-supply analysis 31
Coal Demand 31
Coal Supply 33
5. Development of coal deposits 36
5.1. Strategy for mining of coal deposits 36
5.2. Status for exploration 37
5.3. Strategy for Exploitation 40
Opencast Mining 43
Underground Mining with Sand Stowing 43
Underground Mining with Caving 44
Barapukuria 45
Khalashpir 45
Phulbari 46
Dighipara 47
Jamalganj 48
5.4. Recommendations 48
Scenario I - Opencast mining will not be technically or environmentally feasible. 49



Table of Contents Final
Scenario II - Opencast mining will be technically and environmentally feasible. 49
6. Investment Models and Financial Aspects in the Coal Sector 51
6.1. Public Sector Investment 51
6.2. Private sector investment (domestic and foreign) 52
FDI policy 52
Payment/guarantee 52
Ownership of resources 53
Bidding for Coal Blocks 53
6.3. Recommendations 54
7. Contractual Issues 56
7.1. Types of Contracts for mine development and operations 56
Cost-Plus contract 56
Levelised price contract 56
Profit Sharing Contract (PSC) 57
7.2. Key provisions in contract 57
7.3. Procedure for selecting contractor 58
7.4. Recommendations 58
8. Legal framework 59
8.1. Introduction 59
8.2. Way forward 59
9. Institutional Aspects 61
9.1. Administrative Structure for the Minerals Sector 61
9.2. Functions of different energy sector entities 62
Hydrocarbon Unit (HCU) 62
Petrobangla 63
Geological Survey of Bangladesh 64
Bureau of Mineral Development (BMD) 65
Bangladesh Energy Regulatory Commission (BERC) 66
Bangladesh Petroleum Institute (BPI) 66
Department of Explosives 66
Bangladesh Petroleum Corporation (BPC) 66
9.3. New Institutions 66
National Mines and Minerals Council 67
The Ministry of Mines and Mineral Resources 67
Corporate Bodies (Coal Bangla & Khani Bangla) 67
Coal Sector Development Unit 68
9.4. Recommendations 68



Table of Contents Final

10. Human Resources and Management 69

10.1. Vocational Training Institutes 69

10.2. Introducing Mines and Minerals related subjects in the Engineering Institutions and Universities 69
10.3. Bilateral agreements with mineral rich countries for Mining Professionals 70

10.4. Contractual Obligations of the Coal Development Contractors for Human Resource Development 70

10.5. Recommendations 70
11. Coal Sector Infrastructure Development 71
11.1. Coal Zone 71
11.2. Coal Axis and transportation of coal 73

Coal Center for imported coal 74

Concept of energy security through swing supply to coal fired stations 74
11.3. Inland transport infrastructure for coal 76
11.4. Recommendations 78
12. Coal Depletion and Pricing Policy 80
12.1. Blending with Peat 80
12.2. Coal Pricing Policy 80
12.3. Coal Price Equalization Fund (CPEF) 81
13. Land Utilization and Reclamation 82
13.1. Reclamation of land damaged/left unused due to mining activities 83
13.2. Land Reclamation Strategy 83
13.3. Provisions for Land Reclamation 84
13.4. Ownership of Reclaimed Land 84
13.5. Recommendations 85
14. Peat 86
14.1. Peat Resources in Bangladesh 86
14.2. A Historical Perspective 86
14.3. Prospects for Peat utilization 88

Peat mining methods 88
14.4. Uses of Peat 88
14.5. Strategy for Developing Peat Fields in Bangladesh 88
14.6. Environmental Impact and its Mitigation 89

Environmental Impact 89

Mitigation 90

Social Impact 90
14.7. Recommendations 90
15. Recommendations and Conclusion 92



Table of Abbreviations

Final

Table of Abbreviations

Abbreviation Full Form

ADB Asian Development Bank

AEC Asia Energy Corporation Pty. Ltd

AMD Acid Mine Drainage

AOA Articles of Association

BAPEX Bangladesh Petroleum Exploration Company Ltd
BB Bangladesh Bank

BCF Billion Cubic Feet

BCMCL Barapukuria Coal Mining Company Limited
BERC Bangladesh Energy Regulatory Commission
BGFCL Bangladesh Gas Fields Company Ltd

BGDCL Bakhrabad Gas Distribution Company Ltd

BHP Broken Hill Proprietary

BMD Bureau of Mineral Development

BMEDC Bangladesh Mineral Exploration and Development Corporation
BOGC Bangladesh Oil and Gas Corporation

BOGMC Bangladesh Oil, Gas and Mineral Corporation
BOI Board of Investment

BPC Bangladesh Petroleum Corporation

BPDP Bangladesh Power Development Board

BPI Bangladesh Petroleum Institute

Bt Billion Tonnes

BTU British Thermal Unit

BUET Bangladesh University of Engineering and Technology
CBM Coal Bed Methane

CDA Chittagong Development Authority

CIDA Canadian International Development Agency
CMC Chinese National Machinery Import & Export Corporation
CNG Compressed Natural Gas

CPEF Coal Price Equalization Fund

CSDU Coal Sector Development Unit

D.C. Deputy Commissioner

Mines and Minerals Development (Package # 07) Hydrocarbon Unit - Coal Sector Development Strategy (Final)
PwC



Table of Abbreviations Final
EIA Environmental Impact Assessment

EMP Environmental Management Plan

EMRD Energy and Mineral Resources Division

ERD Economic Relations Division

ERL Eastern Refinery Limited

FDI Foreign Direct Investment

FOB Free On Board

FS Feasibility Study

FY Financial Year

GDP Gross Domestic Product

GNI Gross National Income

GoB Government of Bangladesh

GSB Geological Survey of Bangladesh

GSP Geological Survey of Pakistan

GTCL Gas Transmission Company Ltd

GW Giga Watt

HCU Hydrocarbon Unit

HHV Higher Heating Value

ICP Indonesian Coal Price

IED Industry and Energy Division

ILO International Labor Organization

IMCL International Mining Consultants Limited

IMED Implementation Monitoring and Evaluation Division

IMF International Monetary Fund

IT Information Technology

JGTDSL Jalalabad Gas Transmission and Distribution System Limited
JICA Japan International Cooperation Agency

JORC Joint Ore Reserves Committee

JV Joint Venture

KDA Khulna Development Authority

KGCL Karnaphuli Gas Company Ltd

KPI Key Performance Indicator

kWh Kilo Watt Hour

LDT Lower Dupi Tila

LIBOR London Interbank Offered Rate

Mines and Minerals Development (Package # 07) Hydrocarbon Unit - Coal Sector Development Strategy (Final)
PwC 8



Table of Abbreviations Final

LPGL LPG Bottling Plant

LPI Logistics Performance Index

LTCC Longwall Top Coal Caving

M&P Contract Management Production and Maintenance Service Contract
MGMCL Maddhapara Granite Mining Company Ltd
MMDP Mines and Minerals Development Project (Package #07)
MMMR Ministry of Mines and Minerals Resource, Bangladesh
MMR, 1968 Mines and Minerals Rules

MOA Memorandum of Association

Mt Million Tonne

Mtoe Million tonnes of oil equivalent

MTPA Million Tonnes Per Annum

MTPY Million Tonnes Per Year

MW Mega Watt

NBR National Board of Revenue

NE North East

Oo&M Operations and Maintenance

OH&S Occupational Health & Safety

PAP Project Affected People

PAYE Pay As You Earn

PGCL Paschimanchal Gas Company Ltd

PPE Personal Protective Equipment

PPP Public Private Partnership

PSC Profit Sharing Contract

PSMP Power System Master Plan, 2010

PSU Public Sector Unit

R&R Rehabilitation and Resettlement

RAJUK Rajdhani Unnayan Kartripakkha

RPGCL Rupantrito Prakritik Gas Company Ltd
SDF Sustainable Development Framework

SE South East

SGCL Sundarban Gas Company Ltd

S&P Standard and Poor’s

Sw South West

SWGCL South West Gas Company Ltd

Mines and Minerals Development (Package # 07) Hydrocarbon Unit - Coal Sector Development Strategy (Final)

PwC



Table of Abbreviations Final

TCF Trillion Cubic Feet

TEFS Techno-Economic Feasibility Study

TEPCO Tokyo Electric Power Company

TGDTCL Titas Gas Transmission & Distribution Company Ltd
UCG Underground Coal Gasification

UDT Upper Dupi Tila

UNDP United Nations Development Programme

UNFC United Nations Framework Classification

USC Ultra super critical

Mines and Minerals Development (Package # 07) Hydrocarbon Unit - Coal Sector Development Strategy (Final)
PwC 10



Executive summary Final

1. Executive summary

1.1.1.

1.1.2.

1.1.3.

1.1.4.

1.1.5.

1.1.6.

1.1.7.

This report “Coal Sector Development Strategy” is prepared as part of the Mines and Minerals
Development Project (Package # 07) of Hydrocarbon Unit, Energy and Mineral Resources Division,
Bangladesh.

The Terms of Reference of this report is “To develop Coal Sector Development Strategy (including
Peat) with appropriate enabling frameworks for the public sector and for private sector participation
and institutional arrangements for the sector”.

To achieve development goals, energy security is essential. A challenge to this is the present over-
reliance on natural gas which accounts for about 73% of the country’s commercial energy supply even
as the resources are depleting. The peak demand for electricity by 2030, as per the Power System
Master Plan 2010 (JICA report) considering the Government Policy Scenario is estimated at 33,708
MW. In contrast, sustainable supply of natural gas is uncertain beyond 2030, highlighting the necessity
to develop alternative sources of primary energy. Coal represents a key alternative for use in base load
power plants.

Given this background, it’s imperative to develop a holistic approach and strategy to develop the coal
sector of Bangladesh with long term vision and in scientific manner to ensure resource conservation.

The development strategy will need to cover several dimensions which are discussed below.
Coal resources and reserves

e Coal resources in Bangladesh are identified in the north western part of the country and appear
to have a geological linkage with the coal fields in the state of Assam and Raniganj area of West
Bengal in India. Bangladesh has a total coal resource and reserve base of about 3.1 Billion
Tonnes. Out of this total coal resources, around 13% (402.32 Mt) is under ‘proved’ category,
around 27% (839.90) is under ‘indicated’ category and the balance about 60% (~1900 Mt) is
under ‘inferred’ category.

Demand and supply scenario of coal:

e The primary energy consumption of Bangladesh is 24.3 Mtoe (2011) representing 0.2% of global
primary energy consumption, against a global population share of about 2.4% (BP statistical
review of World Energy, 2012). The energy mix of Bangladesh presents an uncommon picture for

a non-oil rich nation.
Commercial Energy Sources

e Natural gas is the dominant primary
commercial energy source for Bangladesh
with over three-fourths share, followed by oil
at 21%. Coal, despite its significant resources
in the country, hydroelectricity and other
power sources together contribute barely 3%
of total commercial energy use. There is a

1% 2%

m Coal

® Natural Gas

need to diversify the current energy mix for a mOil
variety of reasons viz., to extend the country’s
finite natural resources to last for longer = Hydro

period of time, to lower the carbon intensity,

Source: BP Statistics, 2012

and to take advantage of cheaper energy
sources (including through imports if required and available).
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e The Bangladesh Government is committed on a policy to make electricity available to all by 2021
and is targeting 600kWh per capita. To address the power shortfall and meet the growing
demand, the Government proposed initiatives to add about 11.8 GW generation capacities in next
5 years (2012-2016).

e With depleting Gas reserves and current known resources, Coal is major alternative energy fuel
available in Bangladesh which can help in rapid growth and contribute to national economy by
feeding power plants.

e Of the 33,708 MW power requirements by 2030 (PSMP, 2010), the Government of Bangladesh
plans to generate 20,000 MW using coal both domestic and imported.

e Currently coal demand of Bangladesh is primarily from 2x125MW coal fired power plant at
Barapukuria, brickfields and other industries. On other hand, Barapukuria Coal Mine operated
by the Barapukuria Coal Mine Co. Ltd. (BCMCL) is the only coal mine of Country with annual
capacity of 1 Mtpa.

e Itis therefore, evident that actions must be initiated immediately for developing the coal deposits
of the country, so that coal is available in adequate quantities before 2015 as an alternative
commercial fuel for power generation.

1.1.8. Strategy for development of coal deposits

e Additional drilling is required to bring entire coal resource of around 3.1 Bt into ‘proved’
category.

e The detailed exploration and other studies along with the preparation of geological reports and
other study reports of all the coal basins can be completed within a period of 3-4 years if executed
without interruptions.

e The detailed exploration of the coal basins and other related studies should be funded by a State
agency/ PSU so that the geological reports and other reports become the properties of BMD and
GSB as well as government can fetch better returns on auctioning established reserves.

e The policies and strategy for development of coal mines should be framed keeping the following
fundamental objectives in view to achieve the goal of sustainable development of the coal mining
sector of the country.

o Maximization of conservation of coal resources.

o Attainment of highest level of safety in mines.

o Minimization of environmental damage to mining areas.
1.1.9. Investment models and financial aspects:

e Public sector investment: Coal mining is a high risk capital intensive industry. Considering
the risks involved in mining industry, Government may provide budgetary support in the form of
equity or share capital to a public sector enterprise. The possibilities of getting financial
assistance from multilateral funding agencies could also be explored.

e Private sector investment: There are several routes to invite private sector funds to invest in
any sector few of which are foreign direct investment (FDI), joint venture (JV), public private
partnership (PPP), and profit sharing contract (PSC). The private sector investment in mining
sector in Bangladesh has been limited due to the inadequate geological information about
mineralization in the country and enabling policy framework to ensure investment incentives to
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private sector. For ensuring the confidence of investors in the coal sector, it would be important
to ensure that the financial and physical (transmission and distribution infrastructure) capacity
of BPDB is strengthened to enable it to purchase the contracted quantities of coal on time from
Coal Bangla or any other government agency and make payments on time (considering that open
market coal sales by private investor shall not be allowed and all products shall be sold to
Government Agency as being done in Gas Sector). Involvement of the private sector could be
through a public private partnership (PPP) arrangement under PSC specifically developed or
designed for the coal sector model using the experience gained from the gas sector. Further, the
selection of private partner should be done through a transparent international bidding process.
The government may roll out fiscal incentives for the private sector.

1.1.10. Contractual issues

e Coal mining is a capital intensive industry with high associated risk, thus, it is preferable to
undertake a separate and exclusive study to examine different models and modalities of financing
to choose the best option for Bangladesh. Bangladesh should encourage the option of contract
mining or joint development with experienced developers wherein the provisions are attractive
for both parties (Bangladesh government and contractor/operator). Various types of contracts for
mine development and operation prevalent in various countries are:

o Cost-plus contract: The contractor is responsible for development and operations of the
coal block. The owner (Government) would allow a fixed profit based on percent of
operating cost or amount per ton or percent of capital cost etc.

o Levelised price contract: In such contracts, the contractor is fully responsible for
development and operations of the coal block and the price at which the coal is delivered
is lump sum on per unit quantity delivered subject to escalation based on some pre-
agreed formula (to accommodate change in cost structure due to inflation).

o Profit sharing contract: The investor/contractor can be given due return on his
investment for exploration and production of the coal, during mining operation and the
profit coming out of coal production shall be shared between the partners as is done in
hydrocarbon production sharing contract in Bangladesh.

e Taking into account the various types of coal contracts described above and the circumstances
prevailing in Bangladesh as far as coal is concerned, a model coal PSC appropriate for attracting
investment in the coal sector may be prepared. The contractor selection may be done by
conducting international competitive bidding process.

1.1.11. Legal framework

e In Bangladesh, the principal laws enacted to regulate mineral sector were: the Mines Act, 1923
and the Mines and Minerals (Regulation and Development) Act, 1967 (E.P. Act II of 1968). While
the Mines Act, 1923 was amended in year 2005, the Mines and Minerals (Regulation and
Development) Act, 1967 was repealed in the year 1992 and was replaced by the Mines and
Mineral Resources (Control and Development) Act, 1992 (Act No. 39 of 1992).

e The Mines and Minerals Rules, 1968 was framed under the Mines and Minerals (Regulation and
Development) Act, 1967, through which the Government has delegated its authority to Bureau of
Mineral Development (BMD) in the matters of regulating Exploration Licences, Mining Leases
and Quarry Leases. The Mines and Minerals Rules, 1968, was subsequently amended in years
1989, 1995, 1999 and 2004. In 2012, Mines and Minerals Rules 1968 was repealed and replaced
by Mines and Minerals Rules (2012). In the report on “Review of the existing Mining Act, Rules
and Regulations and Recommendations”, prepared by PwC, the provisions in existing Acts and
Rules have been studied in detail and compared with the provisions of mining legislations of
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India, Australia, Canada, South Africa and Indonesia and some of the guidelines of Sustainable
Development Framework (SDF) to identify gaps.

Recommendations: It is necessary for sustainable development that the current legislations are
amended and wherever required, new legislations are enacted to address issues related to
technical management; ownership of mineral resources, FDI, investment facilitation, royalty and
taxation; Occupational Health & Safety (OH&S), fair wages, working conditions, etc.; social and
environmental impacts of mining activities etc.

Our recommendations broadly covers Amendments and additions in existing laws; Changes in
licencing regime; Promulgation of new laws and authorities; Formulation of policies related to
FDI, R&R.

1.1.12. Institutional aspects

As per the constitution of People’s Republic of Bangladesh, the ownership of its mineral wealth
lies with people of the country. Thus, on behalf of people of Bangladesh, the mineral and mining
sector is governed and controlled by the Ministry of Power, Energy and Mineral Resources
(MoPEMR), GoB. The MoPEMR has got two major divisions: Power and; Energy and Mineral
Resources.

Energy and Mineral Resources Division (EMRD) is the arm of ministry responsible for
development and exploitation of Mineral Oil, Gas, Coal, Hard Rock and other mineral resources
of Bangladesh. EMRD manages the business through two main Corporations:

o Petrobangla for Oil, Gas, Coal and Minerals; and
o Bangladesh Petroleum Corporation (BPC) for petroleum products.

Petrobangla has a number of subsidiary companies incorporated under the Companies Act, 1994.
Operations of these companies are monitored and supervised by Petrobangla. The pre-operating,
monitoring and regulatory functions to be performed by government like survey, exploration,
administration and issuance of mining concessions or licences and mining leases and other
regulatory measures are performed by different agencies formed under EMRD namely — GSB
(survey and exploration); BMD (mining licences and leases); Department of Explosives (the
safety during handling of explosives, gases, petroleum and other flammable liquids, combustible
solids etc.).

It has been observed that the present system and organizations dealing with mines and minerals
may not achieve the objective of focused exploration and development of the mineral resources to
serve the interests of the people of Bangladesh. Hence, establishment of some new institutions
are being proposed. These are Coal Sector Development Unit (CSDU); National Mines and
Minerals Council; The Ministry of Mines and Mineral Resources; Coal Bangla/Khani Bangla;
Inspectorate of Mines and Minerals; Mines and Minerals Institute.

1.1.13. Human resources and management

Skilled resources in Bangladesh mining sector are very limited. The proposed mines will need
huge skilled labor force to work efficiently with costly mining machinery in a totally unknown and
unfamiliar atmosphere deep underground. As setting up of a fully fledged educational institute
may take time, for more skilled jobs like management of operations and planning, supervision of
mines etc. GoB may consider setting up of Vocational training Institute. This institute will
provide regular trainings to the people deployed in the mines and will also undertake skill
development courses for new manpower deployed at mine at operational level.

Mines and Minerals Development (Package # 07) Hydrocarbon Unit - Coal Sector Development Strategy (Final)
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e Institutes may consider tie-ups and exchange programs with renowned mining institutions to
strengthen their curriculum and academic level. Setting up of new institute to offer education in
disciplines like mining engineering, geology, mineral processing engineering etc. may be
considered. The mining courses offered should integrate mining related IT education.

e Bilateral agreements for sharing of technology and knowledge with countries which are rich in
mineral resources and have a well established mining industry shall be beneficial to Bangladesh.

e Contracts entered with the foreign developers and operators should have provisions of knowledge
sharing and skill and technology transfer. Further, there may be provisions for compulsory
employment of certain local manpower which will help in domestic capacity building.

e A coal training fund may be set up similar to the existing gas sector training fund financed by
contributions from private investors in coal mining.

1.1.14. Coal sector infrastructure development

e The area comprising the discovered coal fields and potential coal basins in northwestern
Bangladesh should be declared as the “Coal Zone”. The Coal Zone has to be formed taking into
consideration, the entire socio-economic structure in the region. A Coal Zone Study is to be
undertaken. In order to ensure proper planning of the entire area with respect to the
infrastructure requirements, a Coal Zone Study is to be undertaken by involving relevant
authoritites.

e Coal Axis should be given due consideration to define a route for development of coal
transportation system across the Bangladesh. Its viability (or otherwise) should be established
through a techno-economic study by experts. Coal axis is to be used as principle region for
locating the major coal fired power stations in Bangladesh such that they have the flexibility to
use both local and imported coal.

e The infrastructural development for coal production and supply must ensure that the
transportation cost is kept at minimum and maximum capacity utilization of the facilities. The
river routes must be given top priority for coal transportation in addition to the improvement in
road and railway modes.

1.1.15. Coal depletion and pricing policy

e To ensure the long term energy security of Bangladesh it is desirable that the limited reserves of
coal are depleted in a planned manner over a long period of time with a vision of coal
conservations and maximum exploitation. Therefore, there must be a depletion policy which
specifies the period over which an existing reserve would be fully mined, say, for example, 30-50
years. It should be encouraged that power plants use imported coal. Emphasis may be given to
develop peat as domestic fuel than coal to conserve coal for higher value usage. Further, techno-
economic feasibility of blending peat with coal should be explored.

e Coal pricing policy may be revisited to represent a realistic scenario making the return to the
investors reasonable keeping the coal price tolerable. Setting up of Coal Price Equalization Fund
(CPEF) may be considered.

1.1.16. Land utilization and reclamation

e The mine plan and the PSC/mining contract, if there is one, must make it obligatory for the mine
owners to reclaim and rehabilitate the mining area after mine closure as per the mine plan to the
extent feasible. Adequate safeguards need to be built in to the lease documents (and the PSC) so
that it can be enforced.
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e A policy may be framed to deal with the rehabilitated land so that while fair play is assured to the
lessee, the Government steps in to avoid windfall gains to the lessee by imposing a suitable tax.

1.1.17. Role of other available fuels like Peat

e Peat deposits occur in the marshy areas of the north-eastern, central and south western parts
with a total reserve of more than 170 million tons. Calorific value of peat ranges from 6000 to
7000 BTU/Ib (3334 to 3889 Kcal/Kg). Peat can be used as fuel for domestic purposes, brick
manufacturing, boilers, etc. However, its exploitation has not yet started in Bangladesh.

e The following recommendations are made for role of other available fuels like peat:

o Detailed surveys to confirm the reserves of peat from the category of resources be
carried out.

o Undertake studies to establish suitability of peat resources for power generation and
also for domestic fuel.

o Undertake detailed socioeconomic survey before extraction of peat, as peat fields are
good paddy fields.

o Undertake techno-economic feasibility studies for the areas with proven reserves.

o Invite bids for setting up 25-50 MW (or of higher capacity) power stations near the peat
fields to be awarded along with a mining lease for peat. The peat deposits may be
divided into blocks if need be but ensuring that they are of a viable size to sustain a
power station for 25-30 years.

o Smaller deposits need not be divided into blocks and need not be linked to setting up
power stations.

o Encourage local entrepreneurs to set up units for producing briquettes from peat for
domestic and other use and popularize it.

o Conduct research for use of peat as a fertilizer and/or soil conditioner for agriculture
and horticulture sector and also for fisheries and water treatment and/or purification.

o Frame separate rules for leasing and land acquisition, lease or purchase specifically to
suit peat mining operations in Bangladesh.

1.1.18. Recommendations and conclusion

\\ Recommended Strategy

Legal framework and It is necessary for sustainable development of the sector that the current
Institutional legislations are amended and wherever required, new legislations are
development enacted as suggested in this report.

e Strengthening of existing institutions and establishment of new
institutions like National Mines and Minerals Council; Coal Bangla and
Khani Bangla; Ministry of Mines and Mineral Resources; Coal Sector
Development Institute; Inspectorate of Mines and Minerals; Mines and
Minerals Institute

2 Depletion policy e To ensure the long term energy security of Bangladesh it is desirable that
the limited reserves of coal are depleted in a planned manner over a long
period of time with a vision of coal conservations and maximum
exploitation.
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M\\ Recommended Strateg

There must be a depletion policy which specifies the period over which
an existing reserve would be fully mined, say, for example, 30-50 years

3 Declaration of Coal Zone o  Area comprising discovered coal fields and potential coal basins in
and Coal Axis northwestern Bangladesh may be declared as the Coal Zone

e Carry out a techno-economic feasibility study for the purpose of
assessing the viability of Coal Zone

e Demarcate the Coal Zone into coal blocks for inviting bids for
prospecting and (finally) leasing.

e Promote Coal Axis to develop coal based power generation stations.

4 Decision on investment |e  Government should provide budgetary support in the form of equity or
models and type of share capital to a public sector enterprise.
contract

o The possibilities of getting financial assistance from multilateral funding
agencies should be explored.

e Taking into account the various types of coal contracts (Cost plus,
levelised price, PSC) and the circumstances prevailing in Bangladesh, a
model coal PSC appropriate for attracting investment in the sector may
be prepared.

e To encourage private investors for undertaking exploration of mineral
resources with assurance for award of mining license to operate, in case
of successful exploration.

e Inview of the need of specialized financing and development need of the
coal sector, the tailored mode of investment in terms of PSC may be
explored. However, the issue may be professionally examined further
and any mode of financing that suits best for the country in the back
ground of international financing market may be adopted expeditiously.
Contractual issues should be settled with due diligence so that a win-
win situation is created for all the involved parties.

5 Decision on commercial o  Coal pricing policy may be revisited to represent a realistic scenario
aspects which provides reasonable return to the investors keeping the coal price
tolerable. Setting up of Coal Price Equalization Fund (CPEF) may be
considered to supply coal at uniform price to consumers from all
coalfields.

o To encourage private sector participation, the government may roll out
incentives for the private sector in the form of tax holidays, waiver of
local taxes, reduction in import duties on equipment etc.

6. Pre-development e Invitation of bids for exploration activities.
activities in coal

deposits e Detailed exploration and other studies along with the preparation of

geological reports and other study reports of all the coal basins can be
completed within a period of 3-4 years

e Studies suggested in this report should be conducted expeditiously to
establish feasibility of opencast mining.

e For introduction of stowing in the mines, studies have to be initiated
immediately on high priority basis for assessing availability of sand in
Jamuna river/ other rivers and the annual rate of replenishment of sand
in these rivers

e Model bid documents and contract manuals for exploration, mine
construction and for mine development and operation have to be
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|

prepared expeditiously

7 Development of coal e Development of different mines should be phased to match with the
deposits availability of international contractors and development of internal
organization to handle increased scale of operation

e Itis necessary to take decision on the pending applications (Phulbari
and Khalashpir coalfield) at the earliest.

e Invitation of bids

8. Coal sector e This should be done in conjunction with the concept of coal zone.
) p
infrastructure . . . .
Development ¢ Coal Axis should to be given due consideration to define a route for

development of coal transportation system across the Bangladesh. Its
viability (or otherwise) should be established through a techno-
economic study by experts.

e Coal axis is to be used as the sites for locating the major coal fired power
stations in Bangladesh such that they have the flexibility to use both
local and imported coal.

e The infrastructural development for coal production and supply must
ensure that the transportation cost is kept at minimum and to the best of
capacity utilization of the facilities. The river routes mode of transport
must be given top priority in addition to the improvement in road and
railway modes.

8. Peat development e Undertake studies to establish suitability of peat resources for power
generation and also for domestic fuel.

e Conduct research for use of peat as a fertilizer and/or soil conditioner
for agriculture and horticulture sector and also for fisheries and water
treatment and/or purification.

e Detailed surveys should be done to confirm the reserves of peat from the
category of resources be carried out.

e Undertake techno-economic feasibility studies for the areas with proven
reserves.

e Encourage local entrepreneurs to set up units for producing briquettes
from peat for domestic and other use and popularize it.

e Frame separate rules for leasing and land acquisition, lease or purchase
specifically to suit peat mining operations in Bangladesh

9. Human resources e Setting up of Vocational training Institute that will provide regular
development trainings to the people deployed in the mines and will also undertake
skill development courses for new manpower deployed at mine at
operational level

e Academic courses in mining, geology and other related fields to be
introduced at the college and university level.

e Asinterim measures, bilateral agreements with minerals rich countries
to be made to train Bangladeshi personnel in foreign coal mines.
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10.

Land utilization and
Reclamation

Recommended Strate

The mine plan and the PSC/mining contract, if there is one, must make
it obligatory for the mine owners to reclaim and rehabilitate the mining
area after mine closure as per the mine plan to the extent feasible.
Adequate safeguards need to be built in to the lease documents (and the
PSC) so that it can be enforced.

A policy may be framed to deal with the rehabilitated land so that while
fair play is assured to the lessee, the Government steps in to avoid
windfall gains to the lessee by imposing a suitable tax.
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2. Introduction

2.1. Context

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.6.

2.1.7.

2.2,

2.2.1.

Bangladesh is one of the world's most densely populated countries with a modest per capita income
(USD 700, IMF 2012). The country has posted a consistent growth of around 6% for the past several
years (IMF, 2007-12) and a robust export growth of 17% (2006-10, ADB Outlook 2011) despite the
global recession. Country has moderate external debt (22.6% of GNI, 2011) and the second best credit
rating in the region (BB- for long-term debt, S&P 2012).

Despite several challenges in near term, long term growth prospects looks bright. The Government's
vision document charts a growth rate 10% by 2017 (Vision 2021). In the year 2013-14, GDP growth is
expected to go up to 6% (ADB) supported by revival of exports and improving industrial performance.

The country's continued economic stability and growth will depend inter alia on its ability to upgrade
public infrastructure, in particular, the energy sector, transport and urban development.

The primary energy consumption in Bangladesh is 24.3 Mtoe (2011) represents 0.2% of global primary
energy consumption, against a global population share of about 2.4% (BP statistical review of World
Energy, 2012). Similarly, the per capita power generation is low at 236 kWh (BPDB 2009-10) and
electricity access covers only 60% of the population (BPDB 2012-13). This is low even in comparison
with other South Asian countries.

A challenge to achieving these goals is the present over-reliance on natural gas which accounts for
about 73% of the country’s commercial energy supply even as the resources are depleting. The peak
demand for electricity by 2030, as per the Power System Master Plan 2010 (JICA report) considering
the Government Policy Scenario is estimated at 33,708 MW. In contrast, sustainable supply of natural
gas is uncertain beyond 2030, highlighting the necessity to develop alternative sources of primary
energy. Coal represents a key alternative for use in base load power plants. The total coal production
currently is about 3,000 tonnes per day from the Barapukuria coal mine in Dinajpur that primarily
feeds two local 125 MW power plants.

To develop its energy sector, Bangladesh has formulated policies to attract private and foreign
investment inter alia in the oil, gas and coal sectors and in power generation. The Government has
committed to develop power sector and adopted policy to provide access to electricity to all by 2021 and
is targeting 600kWh per capita.

To implement this policy and achieve various objectives, Government wishes to develop Coal Sector to
exploit alternate energy sources. While Coal Policy is being drafted by Government of Bangladesh, it is
necessary to have a defined strategy and road map to achieve sector development objectives for coal
sector in scientific manner to meet future demand and reduce reliance on natural gas.

Terms of Reference

The Terms of Reference of this report is “To develop Coal Sector Development Strategy (including
Peat) with appropriate enabling frameworks for the public sector and for private sector participation
and institutional arrangements for the sector”.
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3. Coal reserves of Bangladesh

3.1.

3.1.1.

3.1.2.

3.1.3.

3.1.5.

3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

Geology

Bangladesh occupies a major part of the Ganges - Brahmaputra basin adjoining Indian State of West
Bengal in the west and Tripura in the east.

Geological evolution of Bangladesh is related to the uplift of the Himalayan Mountain range and
outbuilding of deltaic landmass by major river systems originating in the uplifted Himalayas.

This geology is mostly characterized by the rapid subsidence and filling of a basin in which a huge
thickness of deltaic sediments were deposited as a mega-delta out built and progressed towards the
south.

Only the eastern part of Bangladesh has been uplifted into hilly landform incorporating itself into the
frontal belt of Indo-Burma range lying to the east. All the above has been the result of the Indian plate
colliding with the Asian plate as explained by the universally accepted theory of plate tectonics.

The geology of Bangladesh has been discussed below under the following heads:
i.  Tectonic framework,
ii.  Stratigraphy and

iii. =~ Economic Geology

Tectonic Framework

Tectonic framework refers to the basic structural frame on which Bangladesh stands. Bangladesh is
divided into two major tectonic units: Stable Precambrian Platform in the northwest and Geosynclinal
basin in the southeast.

A third unit, a narrow northeast-southwest trending zone called the Hinge Zone separates the above
two units almost through the middle of the country.

The stable Precambrian platform occupies Rajshahi, Bogra, Rangpur and Dinajpur areas and is
characterized by limited to moderate thickness of sedimentary rocks above a Precambrian igneous and
metamorphic basement.

This unit is geologically stable in relative terms and has not been affected by fold movement. Some fault
bounded graben basins occur within the Precambrian Basement. These basins contain coal bearing
rock units of the Permian Period (286 to 245 million years ago), the oldest sedimentary rock found in
Bangladesh.

The Precambrian platform is divided into a northern Rangpur Saddle with a very shallow Precambrian
basement (130 to 1,000m) and a southern Bogra Shelf with a basement at moderate depth (1 to 6 km).
Sedimentary layers in the Bogra shelf dip very gently towards the southeast until it reaches the hinge
zone when the dip suddenly increases to 15 to 20 degrees and the sedimentary units plunge to a great
depth into the deep geosynclinal basin in the southeast.

The geosynclinal basin in the southeast is characterized by high thickness (maximum of about 20 km
near the basin centre) of clastic sedimentary rocks, mostly sandstone and shale of Tertiary age. It
occupies areas of greater Dhaka, Faridpur, Noakhali, Sylhet, Comilla, Chittagong and the Bay of Bengal.
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The hinge zone is a 25-km wide northeast-southwest zone that separates the Precambrian platform in
the northwest from the geosynclinal basin to the southeast.

3.3. Stratigraphy

Stratigraphy of the Precambrian Platforms in the
Northwestern Bangladesh

3.3.1.  Stratigraphic subdivision of the rock sequences in Bangladesh is as follows:

The Precambrian platform in north-western Bangladesh: The Precambrian basement is
composed mainly of granite, granodiorite and gneiss. The basement occurs at a shallowest depth
of 130 m below the surface in the Rangpur.

Permian: The oldest sedimentary unit in Bangladesh is the Gondwana group of Permian age,
resting unconformably on the Precambrian crystalline basement. The Gondwana group is
composed of hard sandstone with some coal and shale layers. The Group is about 1000m thick
and is found in fault bounded graben basins.

Jurassic-Cretaceous: Above the Gondwana group of sediments lies a sequence of volcanic
basaltic rock layers of Jurassic age called Rajmahal Trap formation. The unit is about 500m thick.
The Rajmahal trap is overlain by the Shibganj Trapwash formation, a relatively thin cover of the
weathered product of volcanic rocks consisting of red ferruginous sandstone and mudstone of
cretaceous age.

Early Tertiary: The next upward sequence of rocks is named the Jaintia group, which belongs
to the Palaeocene and Eocene age. The Jaintia group is divided into three units, from bottom
upward, the Tura formation, Sylhet Limestone formation and Kopili Shale. The Tura formation is
of Eocene age with average thickness of 250m. The Sylhet Limestone formation is the most
extensively developed un