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Abstract

This study examines methods of mitigating the environmental impacts of coal mining in

Bangladesh. Coal is expected to aid in providing energy security for the country in the short-term.

The coal mining industry is currently in its infancy, and no policy exists. This study examines the

government policies of three diverse countries and discovers that there are several instruments

commonly used to reduce the environmental impacts of coal mining. These instruments include

regulations that set standards for industry operations, environmental impact assessments

conducted by companies that inform the government of expected results of the project, public

consultations that provide stakeholders a voice in the process, monitoring of operations and

penalties for violations of regulations or non-compliance with permits used as enforcement. The

study formulates and assesses alternative policy options for alleviating this problem.

Keywords: Energy Security; Coal Mining; Environmental Protection; Electricity

Subject Tenns: Bangladesh; Energy; Coal; Environment; Policy
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Executive Summary

Bangladesh is an energy-starved country. It currently generates 90 percent of its

commercial electricity from natural gas reserves, but depletion is a big concern as they are

expected to run out between 2015 and 2020. Security of supply in the energy sector is argued to

be one of the most significant barriers to development. The key to creating a reliable source of

energy is diversification. There are significant reserves of coal located in the northwest region of

the country; therefore these reserves are a source of energy to consider. However, turning to coal

brings important concerns for policymakers, particularly about how to balance coal development

with environmental concerns. This study consists of an in-depth examination of coal mining

policies to determine the best policy options available to Bangladesh. The goal of this research is

to aid in creating a secure supply of energy for the country without causing undue harm to the

fragile environment.

Results

There are a number of key findings derived from these case studies including the

common instruments used to mitigate the environmental impacts of mining. These are:

• Regulations to set standards for the industry;

• Limited number of government agencies involved, to minimize duplication and

inefficiencies;

• Permit applications to ensure planning;

• Stakeholder consultations to ensure interested and impacted parties have a voice;

• Reclamation to guarantee the land is returned to a useable level; and
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• Enforcement to aid in increasing compliance.

Policy Recommendations

Results of this study led to the development of four policy options. Careful analysis of

these options resulted in two specific recommendations. The first recommendation is to

implement the Coal Mining Framework immediately. This option guarantees a basic framework

for the coal mining industry in Bangladesh to operate within. Thus it must be implemented

immediately to ensure some protection of the environment and regulation of the industry. The

second recommendation is to implement the Coal Mining Framework + EIA + Public

Consultation in 5 years. In addition, it is recommended that the government conduct stakeholder

consultations to determine the viability of Option 3, Coal Mining Framework + EIA +

Reclamation. Working with key stakeholders to decide on the action plan will aid in gaining

support, and incorporating interested and impacted parties into the decision making process to

ensure stakeholders are given a voice.

Conclusion

The goal of this study was to gain an understanding of how Bangladesh can create energy

security from coal and, at the same time, reduce the environmental impacts of the extraction of

this resource. The recommendations reflect the anal ysis of the tradeoffs in determining a

successful coal mining policy for the country.
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1 Introduction

The ever-increasing gap between supply of and demand for energy is a problem for many

countries around the world. Governments are forced to examine different sources of energy in an

attempt to create a secure supply. The results of these examinations cover a large range of energy

sources, not only traditional ones such as oil and gas, but also nuclear power and renewable

resources. In addition, governments are looking at increasing energy efficiency (Jaccard, 2(05).

Because of the pressing need, there has also been a strategic shift in some countries back to using

traditional fossil fuels. This has become more prevalent and widespread in developing countries

where coal is the most dominant of the traditional options used. There are two key reasons for this

choice: first, there is an abundant supply of coal; second, it is one of the cheapest ways to create

electricity (World Coal Institute, 2007). The resurgence of coal as an energy source may come as

a shock to some because of the environmental impacts it has had in the past. However, some

countries that have remained dependent on coal for energy, such as the United States, have

mitigated the environmental impacts with new technologies and stringent regulations (Hamilton,

2005).

Bangladesh is an energy-starved country and the problem is increasing. It currently

generates 90 percent of its commercial electricity from natural gas reserves, but depletion is a big

concern as the reserves are expected to run out between 2015 and 2020 (Ahmed, 2002). This

dwindling supply of proven natural gas reserves is partially attributed to the lack of investment

into exploration for additional reserves and extraction, because of political uncertainty and

corruption in the power sector. Because of the insufficient supply of energy to meet the growing

demand, the country faces recurrent, costly and widespread electricity outages.



Security of supply in the energy sector is argued to be one of the most significant barriers

to development for Bangladesh (Jaswal and Das Gupta, 2006). The key to creating reliable

sources of energy is diversification. Since there are significant reserves of coal located in the

northwest region of the country, and a belief within the industry that further exploration may lead

to the discovery of additional coalfields, this is a source of energy to consider. However, turning

to coal brings important concerns for policymakers, particularly about how to balance coal

development with environmental concerns (Hamilton, 2005). The examination of coal as a

supplemental source of energy for Bangladesh calls for an assessment of best practices in other

countries to reduce the resulting environmental impacts.

This study consists of an in-depth examination of coal mining policies, using three case

studies, to determine the best policy options available to Bangladesh to mitigate the

environmental impacts of coal mining in the country. These include regulations, environmental

impact assessments, public consultations and enforcement. The goal of this research is to aid in

creating a secure supply of energy for the country without causing undue harm to the fragile

environment. There are additional issues related to coal as a source of energy that will not be

discussed in this study as they are outside its scope. For example, the health and safety issues

related to coal mining; as well the extensive impacts on the environment from the burning of coal

to create electricity will be left for subsequent study.

This study is organized in the following way. Section 2 provides information about the

energy industry around the world, the extraction of coal, and the associated environmental

impacts. Section 3 presents the policy problem and key stakeholders. Section 4 is an overview of

Bangladesh including history, a country profile, and information about energy resources. Section

5 analyzes site-specific case studies in countries where policies mitigate the environmental

impacts of coal mining; this is used to provide the background for the design of policy options.

Section 6 depicts the policy objectives, policy options, evaluates each policy based on a set of
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established criteria, and provides recommendations based on the policy evaluation. Lastly,

Section 7 provides conclusions.
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2 Coal Mining

Energy is a vital element of our daily lives, no matter where one lives. The creation of

energy security is a crucial concern throughout the world because of declining reserves in the oil

and gas industry. This section provides background information about energy, focusing on coal

and the environmental concerns surrounding the extraction of this resource.!

2.1 Diversification of Energy Sources

Diversification is the key to energy security around the world. Energy security is defined

as " ...a condition in which a nation perceives a high probability that it will have adequate energy

supplies ...at affordable prices" (Deese, 1979, p.140). It allows the country the ability to produce

sufficient energy even if imports are cut off. There is the specification that this energy must be

available at affordable prices, which means that the price of the source of energy cannot cause

" ... severe disruption of normal social and economic activity" (Deese, 1979, p.140).

In a recent report, the National Petroleum Council2 (2007) called for investment in

diversified sources of energy as necessary to meet the growing demand worldwide. Estimates of

the total demand for energy around the world suggest that increases as much as 50 to 60 percent

by 2030. Even though production of oil and gas will increase on a global scale, the report points

out that it will be insufficient and investment in alternatives will be necessary to meet demand.

These alternatives include coal, renewable resources, and unconventional oil and natural gas.

Coal has been the world's main source of heat and energy for centuries, although there

was a temporary decrease in its use with the rise of the oil industry. Coal is a popular primary

I In this study, I will not examine the impacts of the use of coal.

2 The National Petroleum Council is an oil and natural gas advisory committee to the Secretary of Energy
in the United States.
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energy source, because of its affordability and abundance. Although coal is important in terms of

creating energy security, it does generate problems. It is commonly understood that coal mining

can have devastating environmental impacts. In recent years, stringent government regulations

have forced the industry to focus on the development of technologies that reduce the detrimental

impacts of coal extraction.

2.2 Environmental Impacts

There are major environmental issues in the mining of coal that include land

disturbances, water pollution, and impacts on air quality (World Coal Institute, 2(07). In the

preliminary stages of a mining project, the method of mining selected is determined by what is

financially efficient, more specifically which type of mining will produce the most output for the

lowest cost. The life cycle of a mining project can be divided into three main phases. First is the

pre-operation phase, exploration of the site to determine the size of the coal seam and decide

which mining technology to use. Second, the operation phase is the actual extraction of the coal

from the ground, which can be done through either surface or underground mining. Third, the

post operation phase, is the closure of the mine site and the reclamation and rehabilitation of the

used land. The first stage has minor environmental impacts mostly consisting of transportation

related issues, which lead to minor land disturbances and dust in the air. The second and third

stages of coal mining are where substantial environmental impacts occur and thus are the major

areas of concern.

There are a number of environmental issues linked to both underground and surface

mining, and they concern mostly the impacts on water and air quality. First, acid mine drainage

(AMD). It is caused by the " ... oxidation of pyretic sulphur due to exposure of pyrite (FeS2) to air

and water; it can cause acidity (or a decrease in the pH of water) and subsequent elevated

concentrations of metals that are associated with sulphide mineralogy" (Mangena and Brent,

2005, p.1 072). AMD causes contamination if it gets into the water system. A second

5



environmental concern related to mining is the leaching of metals into the water in the area. AMD

and leaching of metals result in fish dying and negatively impact the plant life in the water. A

third concern is the emission of particulates from the mining process that degrade air quality. The

primary causes of these particulates are dust due to the movement of vehicles used at all stages of

the mining process. A fourth concern is methane. Methane is a potent greenhouse gas released

from the coal seams. Technology has been developed that captures and uses methane for heating

or electricity generation (The Coal Authority, 2007). In the following section, surface and

underground mining impacts are assessed separately in order to understand the distinctive

environmental implications of these two types of extraction.3

2.2.1 Surface Mining

Surface mining, commonly referred to as either "strip-mining" or "open-pit mining", is a

technique used when the coal seam has a relatively small amount of soil above it, is relatively

horizontal, and is located in low relief areas.4 The economic viability of this type of mining

depends on the value of the coal reserve, the depth of the coal seam, as well the make-up of the

soil above the coal (Buchanan and Brenkley, 1994). The process of open-pit mining is to blast the

soil overlying the coal to loosen it and then remove it, followed by stripping the coal out of the

ground. This type of mining assures the highest recovery rate of the coalfield, so long as the coal

seam is located sufficiently close to the surface.5

Among the most important environmental impacts associated with the planning stages of

surface mining are large-scale land use, transportation and traffic issues (Buchanan and Brenkley,

1994). Many of the environmental issues of concern during the primary stages of the mining

process continue throughout the entire process. For example, the transportation and traffic issues

3 For additional information on the environmental impacts of mining see Hester and Harrison.
4 A low relief area is an area that has little variation in depth of the land, an example of a low relief area is

the Prairies in Canada.
5 The maximum depth of strip mining is variable and depends primarily on the level of technology

available.
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on roads in the area are present during the exploration phase, and throughout the extraction phase

(i.e., bringing in equipment, removing coal and soil). Finally, during the reclamation stage there is

still traffic to and from the site. Impacts from the extraction phase include removal and disposal

of soil, disturbance of hydrology, blast vibration, fly rock, and highwall stability (Buchanan and

Brenkley, 1994). The reclamation stage of mining involves restoring soil fertility, recreating

ecosystem diversity, and recreating landscape (Buchanan and Brenkley, 1994). Concerning land

disturbances, the soil is disrupted and can cause the land to be less productive after mining; soil

erosion may also develop (Mangena and Brent, 2005). Erosion may lead to an increase in

sediment in surface water resulting in the degradation of water quality.

2.2.2 Underground Mining

Underground mining is generally used where the coal is located well below the surface.

The environmental impacts associated with underground mining are numerous. During the pre

mining phase of the operations, determining the appropriate site can disrupt the land and cause

dust. During the extraction process, the impacts are much greater. They include spoil disposal,

aquifer disturbance, minewater drainage/disposal, methane emissions, dust, and land disturbance

(Buchanan and Brenkley, 1994). These impacts continue after the closure of the mine if proper

reclamation and rehabilitation are not completed, and can become increasingly harmful. The

major land disturbance after exploitation is subsidence, sinking of overlying land due to the

hollowing out below.

Whether it is surface or underground mining, environmental impacts are inevitable as

mining is by its very nature an intrusive industry. The focus should be on mitigating these

impacts and on reclamation of the land. What is important to remember in regards to mining is

that the use of land is temporary. Coal mining can help to create energy security, and once mining

operations are completed, a gradual process of reclamation and rehabilitation of the land can be

undertaken. The reclamation process includes the reshaping and contouring of spoil piles,
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replacing topsoil, replanting, relocating valuable resources. Reclaimed land can have many uses,

including agriculture, forestry and recreation (World Coal Institute, 2007). The temporary use of

the land does not have to result in waste and loss. With diligence and care, reclaimed sites can

become useful land again. It is more difficult, technically and financially, to reclaim surface

mines because the topsoil is removed and must be replaced to allow for the sustainability of the

land. Surface mining is still used however because it may allow for a greater quantity of coal to

be recovered, at lower unit cost. For example, in the United States, sites previously used for

mining activities have since been reclaimed and are now used for cropland, recreation and

tourism, public works, wetlands, and industrial sites (Hamilton, 2005). The next section outlines

the policy problem and the key stakeholders of interest in this report.
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3 Policy Problem and Stakeholders

Coal mining is inherently an environmentally unfriendly industry. Mining projects

developed without adequate government oversight or policies have resulted in significant

environmental impacts (Miranda et aI., 2005). The problem investigated in this capstone is how to

develop a successful coal mining industry that will provide energy security for Bangladesh while

mitigating impacts of the extraction of this mineral. The goal is to determine policies that will aid

in reducing the environmental impact of coal mining while encouraging investment in the

industry. This is achieved through examining three case studies and conducting interviews.

I conducted interviews with experts in the energy industry within Bangladesh from June

to August 2007. These interviews were with key directors in the energy industry, academics,

journalists, professors and consultants working with donor agencies. All the interviews were

conducted in a semi-structured format. The responses from these interviews helped to determine a

plan for Bangladesh to create energy security. In addition, the voiced concerns of those

interviewed in relation to using coal as a source of energy gave rise to identification of this as an

important and timely policy problem.

The stakeholders with a vested interest in the extraction of coal include government,

donor agencies6
, industry and citizens (Azapagic, 2004). Governments are involved in

determining the operating framework for the industry, including planning processes,

environmental standards, and rights of the local community (Azapagic, 2004). Donor agencies are

important in Bangladesh, as the government is unstable and these agencies have been gaining

" ... prominence in terms of their societal roles, public image, and capacity to command external

support" (Haque, 2002, pAI2). The concerns of donor agencies in regards to coal mining lie with

6 In this study, the terms donor agencies and non-governmental agencies (NOGs) are used interchangeably.
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the environmental and social impacts of the industry. They are particularly important because of

the financial support they provide and their ability to draw attention to what is happening in the

industry. In addition, donor agencies are concerned about the level of transparency of operations

in projects they fund, because they want to ensure the funds provided are used as intended.

The industry includes both locals involved in coal mining and foreign investors. The

industry's general interest lies in how to maximize profits. In regards to coal mining, the industry

is interested in extracting the maximum quantity of coal possible.

In general, there are two subgroups of citizens to be considered. First, those living in and

around the area to be mined are concerned with how they will be impacted. They want a safe and

healthy environment, as well they want to share in the benefits from the mine (Veiga et aI., 2001).

The second subgroup is consumers of electricity who are interested in gaining goods and services

for the minimum cost. In terms of coal, it should be noted that the costs include not only financial

costs but also the social and environmental impacts.

Each of the stakeholders mentioned has an interest in the coal mining industry in

Bangladesh and some degree of influence over how effective any policy will be. The perspectives

of these main stakeholders aid in predicting the success of each policy option.

In the next section, I provide some background information on Bangladesh for context in

which to examine possible policy options for the country to mitigate the environmental impacts of

coal mining.
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4 Bangladesh

Energy security is critical in meeting social and development objectives, and Bangladesh

is faced with a number of regionally specific challenges. Barriers to energy security in all of Asia

include lack of investment, inefficiency, inadequate regulations and institutional frameworks, in

addition to environmental concerns (Jaswal and Das Gupta, 2006). To understand the energy

crisis facing Bangladesh one must first have a deeper understanding of the country. I provide a

brief history of Bangladesh, an overview of the country, followed by a discussion of the energy

resources available.

4.1 Brief History

Bengal was at one time possibly the wealthiest part of the Indian subcontinent

(Bangla2000, 2007). Until 1947, the subcontinent was under the control of the British Empire,

and upon Britain's departure, they partitioned the sub-continent into two countries, India and

Pakistan. West Bengal was established under the rule of India while East Bengal, today known as

Bangladesh, was under that of Pakistan. Soon after Britain's departure, the Muslim population in

the region moved to East Pakistan while Hindus fled to India, each party attempting to avoid

religious conflict and persecution.

The Pakistani military rule discriminated against the Bangladeshi population, resulting in

an uprising in which they demanded equal rights under the guidance of the Awami (National)

League (Haque, 2002). Bowing to political pressure, the Pakistani regime conducted a general

election in 1970. The Awami League won a plurality of seats in the Pakistan parliament. The

President of Pakistan responded by postponing the national assembly session. This postponement

led to uproars in East Pakistan and eventually the unilateral declaration of independence of the
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state of Bangladesh on March 26, 1971 (Bangla2000, 2007). The declaration of independence led

to a short, although bloody, battle until India intervened and aided Bangladesh in early December

1971. Following this episode, on December 16, 1971, Bangladesh was recognized as an

autonomous nation. Figure 1 provides a brief outline of the political turmoil that Bangladesh has

faced since it achieved independence.7 This overview allows for a better understanding of the

current state of instability in the country.

Figure I: Political History in Bangladesh since J 971

January 1972
Mujib of the Awami League
becomes first Prime Minister

May 1981
lia assassinated in failed coup,
return to military government

February 1991
Khaleda lia of BNP
elected

August 1975
Mujib
assassinated in
military coup

March 1982
Lt. General Hossain Mohammad
Ershad took power in a bloodless
military coup

June 1996
Skeikh Hasina
Wazerd of the
Awami elected

April19n
lia of the BNP gains power

December 1990
General Ershad
forced to resign

2007
Interim Government
placed in power after
soft military coup

Bangladesh, in its short and bloody history, has seen a government characterized by

military intervention, political assassinations, conflict, corruption and instability. The unhealthy

competition that has arisen and the lack of trust between political parties have caused government

7 Information in Figure I is from interviews; see Appendix 1 for more information.
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weakness (World Bank, 2(06). The competence of the civil service is low, which leads to

constant compromises in the implementation of policies and delivery of services (Interviews,

2007).8 Since Bangladesh gained independence, there have been only two primary ruling parties,

essentially dominated by two families. The Awami League was the first to gain power followed

by the Bangladesh National Party (BNP). Skeikh Mujibur Rahman, known as Mujib, was the first

Prime Mister of Bangladesh and his daughter, Skeikh Hasina Wazerd, followed in his footsteps.

Under the BNP, Ziaur Rahman, referred to Zia, was elected Prime Minister in 1977, and his

widow later became the leader of this party. Fed-Up with the inefficiencies in government, the

citizens generally supported the soft-military coup of January 2007 (Habib, 2007). This is where

the current situation stands, the interim government is working to eliminate corruption that has

plagued the country and democratic elections are expected to be held in late 2008. There remains

concern with some stakeholders in the energy industry that after the departure of the interim

government corruption will be rampant again (Interviews, 2007).

4.2 Country Overview

Bangladesh is one of the poorest and most densely populated countries in the world. Its

per capita gross domestic product (GDP) in purchasing power parity measure is $ I,400 in 2007,

compared with that of India, which had a GDP in purchasing power parity measure of $2,700

(CIA, 2008).9 Bangladesh ranks as having the highest population density in the world (Ahmad,

2002). There were over 1,090 people per square kilometre in 2005 compared with the population

density of India, which was 368 for the same period (World Bank, 2007). Because of high

population density, the birth rate has been a major concern, but recent efforts have reduced the

population growth rate from 3 percent to 1.67 percent during the last two decades (Ahmad, 2002).

The country is located in the delta of three major rivers, the Ganges, the Brahmaputra and the

8 See Appendix 1 for more information on interviews.

9 All dollar amounts are in US dollars unless otherwise specified.
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Meghna. This is the largest river delta in the world and the land is exceptionally fertile resulting

in food sufficiency despite the high population density. Over 69 percent of the land area in the

country was used for agriculture as of 2005 (World Bank, 2007). Bangladesh faces numerous

obstacles in regards to growth and development, including weak institutions, inadequate

infrastructure, and a lack of investment (EIA, 2006). A major obstacle to development and the

focus of this study is the energy shortage facing the country.

4.3 Energy Challenges

When energy development is lagging, it can constrain the growth of developing

countries, as is the case with Bangladesh (Ahmad, 2002). Bangladesh has experienced a decrease

in the quantity of commercial energy consumed over the past decade. The World Bank estimates

that the per capita energy consumption was 145-kilogram oil equivalent (kgoe) in 2006, down

from 197 kgoe in 1996 (Imam, 2005; World Bank, 2007). The high dependence on natural gas

for energy has put pressure on the reserves of the country (Imam, 2005). There are debates

internally regarding the remaining resources of the fields currently under operation. Estimates

about when these reserves will run dry range from 7 to 12 years from now, that is between 2015

and 2020. 10 This estimate is considered conservative, and there have been very high estimates of

recoverable reserves lasting over 100 years, although these estimates may have been inflated in

attempts to convince decision makers and the public to export the resource (Miyan and Richards,

2004). Whether inflated or not, it is possible that with further exploration of this resource

additional recoverable reserves will be established. Due to rampant corruption and lack of

security in the energy industry, there has been minimal exploration which has reduced investment

interest. Size of potential reserves is a moot point from an immediate policy perspective: at

10 This estimate was commonly referred to by experts in the industry (Interviews, 2007), and reflects
estimates under minimal exploration, as has been the situation over the past decade.
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present, proven natural gas reserves are declining, and Bangladesh must look elsewhere to ensure

energy security.

Bangladesh is plagued by costly and widespread electricity shortages due to a lack of

energy supply to create electricity. The electricity shortages cause numerous challenges for the

country, such as shops having to close down early to reduce energy demand during peak periods.

An additional challenge caused by the electricity shortages is revolving brownouts. This occurs

by turning off the electricity in particular areas for a set period. It is important to realize that

Bangladesh has the lowest energy consumption on the Indian subcontinent. Thus, the global

appeals for energy efficiency and reduction of energy consumption are not appropriate for

Bangladesh.

Since Bangladesh has been unable to supply sufficient amounts of energy to its citizens,

60 percent of the country remains dependent upon biomass, while the remaining 40 percent of the

energy used is commercial energy (Imam, 2005). This commercial energy is created from natural

gas, oil, coal and hydro. Natural gas is the major contributor to commercial energy, making up 70

percent of the current supply. Looking specifically at electricity generation, 90 percent of the

electricity generated in the country comes from natural gas by way of gas-fired plants (Imam,

2005). Coal to date has only made up a small percentage of the total commercial energy

production, and what has been used was imported until the opening of the Barapukuria mine in

2005. There are significant deposits of high quality bituminous coal in the northwest region of the

country, particularly the Rangpur-Dinajpur district, which provide the potential for the country to

increase its coal production.

The coal industry in Bangladesh is in its infancy; policymakers in Bangladesh have yet to

finalize a national coal policy, although one has been in the works for a number of years. It is

important to note that along with not having a coal policy, the country has yet to determine if it

will strictly prohibit surface mining. The department in the central government that is responsible
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for overseeing all environmental issues is the Ministry of Environment & Forests (MoEF). MoEF

is responsible for the" ...planning, promotion, co-ordination and overseeing the implementation

of environmental and forestry programs" (SDNP, 2005). Another department, the one that is

involved in energy matters, is the Ministry of Power, Energy and Mineral Resources, whose

mandate is to provide affordable electricity to the majority of people in Bangladesh by 2020

(MPEMR,2oo5).

As mentioned above, there is one underground mine in operation at the Barapukuria

coalfield, which has had many problems since it began operations. For example, there have been

delays due to a number of issues including flooding and a lack of appropriate equipment. There is

one location, Phulbari, where Asia Energy Corporation is hoping to be able to operate an open pit

mine. However, last summer, while Asia Energy was trying to ensure permits to mine this area,

there were violent protests resulting in a number of deaths. There are concerns around allowing

open-pit mining in this country due to the fertility of the land that will be disrupted. Nevertheless,

economic factors may determine which type of mining is to be used at the different sites in

Bangladesh (Interviews, 2007).

In regards to how to create energy security for the country, the consensus with people

working in the local energy industry or researching aspects of the energy industry is to look to

coal in the short-term and diversify supply for long-term security (Interviews, 2007). The major

problem with coal as an interim solution is that the impact of coal mining on the environment can

be severe, as pointed out in Section 2.2. To create energy security and minimize the degradation

of the environment in the country Bangladesh must focus on how the country can mitigate the

various environmental impacts of coal mining.

Bangladesh's record in terms of environmental protection has not been good. The country

has focused on accomplishing its short-term goals such as creating self-sufficiency, and has not

paid much attention to issues such as environmental sustainability. This has resulted in years of
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environmental degradation mainly because of limited government revenues, high population

density, lack of policies to regulate sectors and a lack of awareness around environmental issues

(SDNP, 2005). One example of environmental degradation is water pollution. Limited

government revenue has caused insufficient infrastructure to deal with waste management

resulting in pollution of rivers. The population density has made this issue difficult to deal with as

so many people living in a small space produce a significant amount of waste. The lack of

policies to deal with environmental issues has resulted in little concern about the environment in

the country. The lack of awareness around environmental issues can be partially attributed to the

limited amount of environmental education in the country. It is important that the citizens

understand the importance of environmental protection.

The next section examines the policies to protect the environment in coal mining

activities in three countries. The findings aid in determining the policy options.
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5 Case Study Analysis

This section analyzes mitigation of the environmental impacts of coal mining in

Bangladesh. Three case studies are examined, providing findings and aiding in the formulation of

policy options. After identifying the attributes of each case, I compare the strengths and

weaknesses, and determine what lessons can be learned and applied in Bangladesh.

5.1 Methodology

I examine qualitative information on the case studies; the information is gathered from

relevant literature in the field including academic articles, news reports, company reports,

government documents, and NGO reports. I begin by examining specific sites in each country

that have been recognized for efforts in reducing environmental impacts, followed by determining

the background to the current regulations in each country, and by explaining the regulations for

the industry. II

The case studies considered are the following: the Gujarat Ambuja Limestone Mine in

India, the McLaughlin Gold Mine in the United States, and the Fording River Mine in Canada.

These mining sites have demonstrated success in mitigating environmental impacts. It is

important to note that all mines generate many of the same environmental impacts as does coal

mining. India is selected because of its similarities of culture and land characteristics with

Bangladesh: the specific site in India has been recognized for its reclamation procedures. The

United States is selected because it has a long history of coal mining. The McLaughlin Gold Mine

is recognized for its unique rehabilitation. The focus for the case study in Canada is on the

II The purpose of this study is not to complete a comprehensive review of all government legislation for the
mining industry in each of the three case studies. I provide an overview, focusing on key factors.
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Fording River Mine located in British Columbia, an exceptional example of reclamation that has

won numerous national awards. '2

A mine evaluation framework (see Table I) is provided as an outline of the information

that is extracted for each case study, allowing an understanding of how the case studies are

examined. 13 This framework outlines relevant information gathered to understand government

regulations within which the mining industry operates, as well as the information gathered for

each site-specific example.

I am consideling two types of characteristics (see Table I). First, five characteristics are

examined in each site-specific case. These factors include the size of the site, where the site is

located, what is being extracted, and the type of mining.

Second, there are seven key factors examined in regards to the government framework

within which the industry operates. First, it is determined if coal is private or publicly owned.

Second, which level of the government that has jurisdiction over the industry is determined.

Third, which specific laws and regulations govern the industry are determined and outlined.

Fourth, how environmental impact assessments are conducted is described. Fifth, how

stakeholders are given a voice is discussed for each case examined. Sixth, which party monitors

the site and how often it happens is studied. Seventh, what type of enforcement of regulations,

legislation, and approved permits is used is discussed.

Table I: Case Study Evaluation Framework

What was the estimated size of the mine?
Where is the site located?
What is the substance bein mined?

12 Recently the mine was awarded the 2003 Citation for Outstanding Achievement for Reclamation at a
Coal Mine, this award acknowledges companies success in terms of timing and best method of
reclamation (MREPBC, 2008).

13 See Appendix 2 for the complete case study analysis table.
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Type of mining What type of mining is being used?
Country Characteristics
Mineral Ownership Who owns the rights to the minerals?
Government Jurisdiction What governmental bodies have jurisdiction over mining?
Framework (Government Regulations Regulations and Laws governing the mining industry?
and Laws)
Environmental Impact Assessment What type of environmental impact assessment does the country have?
Public Consultation When and how are stakeholders involved in the process?
Monitorina Who completes monitorinq and how often?
Enforcement What is used to enforce the regulations, legislation, and permits?

Table 1 is an outline of the information gathered in each case study. Table 2 is the summary of

this information. All of the factors under each case study are discussed in further detail in

Sections 5.2, 5.3 and SA.

Table 2: Case Study Evaluation

• I, I ~ 1

,

':

Company Characteristics
Area 366 hectares. 4047 hectares. 650 hectares.

Location
Junagadh district of Gujarat in 70 miles north of San Close to Elkford, British
western India. Francisco. Columbia.

Production Open-pit. Open-pit. Open-pit.
Tvpe of minino Limestone. Gold. Coal.
Country Characteristics
Mineral ownership Public. Public. Public.

Shared. Shared, state has Mostly provincial, but
Government jurisdiction primacy. some Federal

involvement.
Around 200 laws related to The Surface Mining Mines Act, Environmental
environmental protection. 5 Acts Control and Reclamation Assessment Act,
directly applicable to the mining Act (SMCRA). Environment & Land Use
industry dealing with water, air, Act, Environment

Framework land and reclamation. Management Act, Forest
(Government Other acts: Mines and Minerals Act, Health Act, Waste
Regulations and Laws) Act, Coal Mines Act, Mines Act, Management Act, Water

Coal Mines Regulations, and Act, Water Protection Act,
Mines Rules. Wildlife Act, Fisheries Act,

Fish Protection Act, and
Coal Act.

Environmental Impact Environmental Impact Environmental Environmental
Assessment Assessment required. 2 stages: Assessment required. Assessments required. 2

site and environmental Environmental Impact stage process:
clearance. Statements (EIS) required application, project report

when sufficient risk. and review. Controversial
projects may require a
Board Hearing.

Public Consultations Public hearings mandatory for Publication of the EIS. Publication of mine plan.
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all projects requiring EIA. Public hearings can be If deemed necessary an
requested. open house, interest

group presentations,
committee to review the
proposed project.

Monitoring Periodical reports by company Inspections once a Inspections conducted on
(bi-monthly and one annual month, and one per an irregular basis without
report). Site inspections quarter calendar year prior notice. Annual
completed by government, must be a full inspection. reports completed by the
interactions continue with the Inspections conducted by company.
State Pollution Control Boards, if OSM and State regulatory
it is asensitive project the a authorities are taken on
Special Monitoring Committee is an irregular basis without
created to give additional advice notice.
to the company

Enforcement Possible jail time and fines of up Fines of up to $5500 per Possible jail time of up to
to $125 per day. day. one year and! or fines of

up to $100,000.

5.2 Gujarat Ambuja Limestone Mine, India

The Gujarat Ambuja Limestone Mine is a 366-hectare open-pit mine. It produces 3

million tons of limestone, and 1 million tons of marl annually. Numerous environmental issues

have been of concern, including reclamation, slope stability, disruption of water, land

degradation, air pollution, and displacement of people (Rajaram et aI., 2005). The company

addressed these issues in numerous ways. This site is recognized for its extensive rehabilitation

efforts. The areas impacted by operations no longer in use have been rehabilitated and the land is

being used for a cement plant, a sewage water reclamation plant, as well as an artificial reservoir.

This artificial reservoir recharges ground water and increases well yields. The reservoir also

creates a habitat for birds and has been stocked with fish. In addition, there are 58 different

species of plants grown in the area, and portions of the rehabilitated land are used for orchards

and forests. The company created an environmental management division that carries out

environmental monitoring at the site (Rajaram et aI., 2005).

5.2.1 Mineral Ownership

Coal is a nationalized resource in India, and there are two main companies involved in

overseeing operations (APPCDC, 2007). One of these companies, Coal India Limited, is a central
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government company while the second and smaller company, Singareni Colliery, is a partnership

between the state of Gujarat and the central government.

5.2.2 Government Jurisdiction

Environmental protection has been an issue of concern in India since the 1950s. Although

it was not until after the 1972 Stockholm United Nations Conference on Human Environment that

an environmental protection strategy was included in the planning stages of projects. Shortly after

this, India created the National Committee on Environmental Planning and Coordination

(NCEPC) in the Ministry of Environment and Forests. The Ministry of Environment and Forests

(MoEF) is responsible for planning, promoting, regulating and ensuring environmental

protection. The power to regulate the mining industry is shared between state and central

governments in the country. The Ministry of Coal and Mines is responsible for formulating and

implementing policies for exploration, development and operations (Rajaram et aI., 2005).

5.2.3 Framework

Over 200 laws relate to environmental protection in India. There are 5 acts that apply

directly to the coal mining industry, and deal with the impacts of mining on water, air, land, and

reclamation activities. 14 Other acts are applicable to the management of the environment in the

mining industry: Mines Act 1952, Coal Mines Regulations 1952, Mines and Minerals Act 1957,

and Coal Mines Act 1974 (Khalequzzaman, 2007). The constitution provides the required

directives and frame for environmental legislation in the country, as well as the appropriate

enforcement mechanisms.

14 See Appendix 2 for a full list of these acts.
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5.2.4 Environmental Impact Assessment

As of 1994, the MoEF requires that Environmental Impact Assessments (EIA) be

completed (Rajaram et aI., 2005). These EIAs consist of a two-stage clearance. First, a site

clearance, followed by an environmental clearance. The complete process includes the following

components: screening; scoping and consideration of alternatives; baseline data collection; impact

prediction; assessment of alternatives; outlining of mitigation measures and an environmental

impact statement; public hearings; environmental management plan; decision making; and

monitoring (MoEF, 2001). In addition to conducting an EIA prior to operations, environmental

statements must be submitted on an annual basis. Guidelines for reclamation activities are

supplied under the EIA process, and reclamation is expected to proceed concurrently with mining

operations. Although the planning of mine closure and reclamation is recognized as important,

and thus should be incorporated into the mining plan, in India this is still at the "embryonic stage"

(Rajaram et aI., 2005, p.24).

5.2.5 Public Consultations

Public hearings are mandatory for any project that requires an EIA (Rajaram et aI., 2005).

These hearings do not occur until after prospecting and exploration proposals, but prior to

environmental clearance for the project. Consultations require that the public be given

information and be heard on any proposed development after the completion of an EIA.

Stakeholders are provided with the opportunity to make oral or written suggestions to the State

Pollution Control Board (MoEF, 2001). Then, the State Pollution Control Board (SPCB) is

required to make a report of the key issues of concern, which have been voiced during the

consultation forum, and provide a copy to the MoEF.
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5.2.6 Monitoring and Enforcement

The operator of the site and MoEF monitors mining operations. Periodic reports with

regard to compliance with the conditions of clearance letters must be submitted to MoEF six

times a year, in addition to one annual report (Rajaram et aI., 2(05). Regional offices complete

site inspections, and the company and the SPCB are in constant contact throughout the operation

of the mine (Rajaram et aI., 2005). In cases where the project is considered sensitive, in terms of

having above average impacts, a Special Monitoring Committee is created to give advice to the

company on how to mitigate environmental impacts. If these monitoring operations uncover any

non-compliances issue, deficiencies, or violations, then the matter is brought to the attention of

the company and a specified period is given to rectify the issue. Penalties for non-compliance

with permits or the appropriate acts can result in jail time and fines. The fines can amount to US

$125 per day plus the cost of any expenses incurred by the committee (Sharma, n.d.).

5.3 McLaughlin Gold Mine, United States

The McLaughlin Gold Mine is located about 70 miles north of San Francisco in

California. This open-pit mine produced over 3.4 million ounces of gold annually (Rajaram et aI.,

2005). The major concern related to this site surrounds the extensive amounts of waste rock

produced. This mine had a unique reclamation plan, which involved turning the mine site into an

environmental research station. The reclamation plan that was devised, as required under the

California Surface Mining and Reclamation Act, provided specific reclamation goals and the

method to accomplish them. The goals for the site included: " ... minimize erosion; stabilize

disturbed areas with permanent diverse vegetative cover; maximize productive land use; and

protect water quality" (Rajaram et aI., 2005, p.50). The goals were achieved through extensive

pre-operation planning and continuous reclamation throughout the lifecycle of the mine site.
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5.3.1 Mineral Ownership

Private ownership of minerals exists in the United States. The ownership of the surface

land and the ownership of the minerals below may be severed and sold separately. The

permission of the surface landowner must be sought prior to leasing of the subsurface minerals.

There are two main options to obtain this consent: through written consent from the surface

owner or a bond posted by the mine operator to cover any damages that might occur to the

surface of the land (Hamilton, 2005).

5.3.2 Government Jurisdiction

Both federal and state levels of government heavily regulate the mining industry. At the

federal level, the Office of Surface Mine Reclamation & Enforcement (OSM) regulates mining

activities; it funds, and ensures consistency among State regulatory and reclamation efforts. The

basic purpose of the OSM is to create rules for the industry, monitor compliance, and enforce

standards. For a state to gain primacy over mining operations, it must demonstrate administrative

and technical capacity to be able to deal with the industry (Department of the Interior, 2007).

5.3.3 Framework

Until the late I 930s, coal-mining companies operated with little or no regulation.

Individual States began to enact regulations that were highly ineffective because companies had

the ability to relocate operations to other States that had undeveloped coalfields, and where

regulations were not as strict. The public began to see the importance of environmental

protection, and sought government involvement. At this point, it became obvious that there was a

need for a national framework and an increased federal presence in the regulation of

environmental issues (Gana, 1998).

The mining industry in the United States is regulated through a number of government

Acts. These include Acts related to the air, resource conservation, environmental response, and
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specific Acts regulating the mining industry. In the late 1970s, the government enacted the

Surface Mining Control and Reclamation Act (Department of the Interior, 2007). Surface Mining

Control and Reclamation Act (SMCRA) sets the performance standards for the mining industry

and it is required that all State regulations meet or exceed these standards. SMCRA has five main

components: standards and performance, permitting, bonding, inspection and enforcement, and

land restrictions. This Act requires that all land be returned to its pre-mining state, and requires a

plan for how this will be accomplished and what measures will be taken to mitigate acid mine

drainage at the site. In addition, SMCRA provides a funding mechanism to aid in the restoration

of abandoned mine sites.

Mining permits are approved for a maximum period of 5 years, although they may be

renewed as long as the mine complies with regulation at the time of expiration (Hamilton, 2005).

New permit applications must go through an intensive three-stage process, including

administrative completeness, technical review and a decision document. The number and

difficulty of permit applications required in the United States is so extensive that it can take up to

10 years from the start of planning until the commencement of operations. In the permit

application, detailed information on the following must be provided: description of the

environmental conditions of the site, current use of land, how mining will be done, reclamation

plans, and information about how performance standards will be met (Hamilton, 2005). In

addition, a bond must be posted as an insurance that reclamation activities will occur.

5.3.4 Environmental Impact Assessment

The environmental assessment policies come under the National Environmental Policy

Act (NEPA). Environmental Impact Statements (EIS) are required when the regulating body

determines there is sufficient risk to the environment to warrant one. They are required to contain

descriptions of the following: the area near the site, proposed development and facilities, probable

impacts on the environment; irreversible commitments of resources and actions proposed to
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mitigate or reduce impacts (Hamilton, 2005). The EIS must also have a description of the

following: alternative uses of the land; discussion of the relationship between the short-term land

use and maintenance/enhancement of the long-term productivity of the resources being extracted,

and a discussion of any policies that justify unavoidable impacts from the activities (Hamilton,

2005).

5.3.5 Public Consultations

Stakeholders are involved after the publication of the draft EIS, and then a minimum 90

day period is required to allow for comments from the public. During this period, a public hearing

can be requested and the company is required to hold one. No action of operation can be taken

until the final EIS has been published and an allowance of 3D-days is given so interested parties

can challenge it (Hamilton, 2005).

5.3.6 Monitoring and Enforcement

Inspections by OSM and the state regulatory authorities are conducted on an irregular

basis without notice. Every site must have a monthly inspection, and once a quarter there must be

a full inspection. All violations must be cited, and if it is determined, a major risk factor the site

may be required to shutdown operations. If violations occur, and are not rectified within the

specified period, the company is subject to fines up to $5500 per day. The exact amount of the

fine is determined by a point system, which encourages operators to avoid fines and correct for

violations quickly, as the more violations a company has, the larger is the fine (Hamilton, 2005).

5.4 Fording River Mine, Canada

Fording River is a surface coal mine located close to Elkford, British Columbia. The area

of the site is 650 hectares, from which 9 million tons of coal is extracted per year (MREPBC,

2008). This site has been recognized for efforts to reduce environmental impacts during
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operations and the company focuses on ongoing reclamation procedures. The major concerns

related to the extraction are associated with water quality and disruption of wildlife habitat. The

company manages erosion control by reducing the slope of waste rock dumps and replanting of

the disturbed land. Over 600 hectares of disrupted land has been successfully reclaimed to date.

The plan for the Fording River mine post closure is reclamation of the entire site, transforming

some of the land back into forestry and using a portion of it for recreation.

5.4.1 Mineral Ownership

Since the early 1900s, the British Columbia government has held property rights to

mineral resources within the province, and coal cannot be mined or leased by a company or

individual without permission from the provincial government (NRC, 2007).

5.4.2 Government Jurisdiction

Coal mining operations are under provincial jurisdiction. However, depending on the

areas impacted by the operations of the mine, there may be overlap with federal jurisdiction. J5

Provincial Acts of relevance to mining operations in British Columbia are the Mines Act, the

Environmental Assessment Act, the Environment & Land Use Act, the Environment

Management Act, the Forest Act, the Health Act, the Waste Management Act, the Water Act, the

Water Protection Act, the Wildlife Act, the Fisheries Act, and the Fish Protection Act (MEMPR,

2006). The Ministry of Energy, Mines and Petroleum Resources is responsible for project

approvals, along with the Environmental Assessment Office (MEMPR, 2007).

15 There may be an overlap, requiring federal government involvement when the operations at a mine site
have an impact on fisheries. This requires federal government involvement since fisheries fall under the
jurisdiction of The Department of Fisheries and Oceans.
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5.4.3 Framework

There are intensive permit requirements in British Columbia. To begin with, a

prospector's license is required prior to exploration for minerals. After locating coal, if the site

meets the threshold criteria, 16 an environmental assessment is required. If the environmental

assessment is deemed sufficient, then an application can be made for a Mines Act permit. This

permit is used to approve the mining plan and reclamation program for a particular site. Either an

application is made for the exploration of a small mine or a major mine at this stage, the

difference being an application for a major mine requires more detail, as the impact is expected to

be larger (MEMPR, 2007).

Reclamation plans are a very important part of the permit application. Under the Mines

Act, a detailed projection of proposed reclamation activities is required (MEMPR, 2007). At a

minimum, this plan must include a projection of costs for the first five years of operations, the

maximum reclamation costs throughout the life of the mine, and the closure and post closure

costs of the site. If it is expected that the mine will be under operation for a long period it is

possible that the Ministry will request that a re-evaluation of the costs be done about every five

years. A standardized form is used to ensure consistency between projects.

5.4.4 Environmental Impact Assessment

Several years before companies can begin mining operations at a site the planning stage

starts, which include environmental assessments, public consultations and reviews by regulatory

agencies. The environmental assessment provides a single, comprehensive review and approval

16 The threshold criteria is any new mine that is expected to extract 250 000 tons of coal, or the expansion
of an existing mine by 50 percent or more of its original size of 750 hectares or more (MEMPR, 2007).
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process at the provincial level for mining. Most projects will go through a two-stage process:

application followed by project report and review (MEMPR, 2(07). 17

5.4.5 Public Consultations

The exact details of what is required for the public consultation process in each project

vary, but the common objective is to ensure that stakeholders are provided with adequate

information regarding projects, as well as provided with an opportunity to voice their views and

have questions answered. Generally, in British Columbia, the applicant must place a 'notice of

filing' in the British Columbia Gazette I
8 and in local newspapers. An allowance of a period of 30-

days from the time of publishing until the permit is issued is required to allow for responses.

Additional public consultations may be required, such as forums with the involvement of public

interest groups or the establishment of a public liaison committee to review the proposed project

(MEMPR, 2007). Issues of concern to stakeholders are brought to the attention of Regional Mine

Development Review Committee (RMDRC) and key government agencies, and are then

considered during the approval process.

5.4.6 Monitoring and Enforcement

The Ministry of Energy, Mines and Petroleum Resources is responsible for inspection at

mine sites, which can be conducted on an irregular basis without notice. The frequency of site

inspections by government officials is determined on a case-by-case basis, through a risk

assessment of the site. In addition, companies are required to provide annual reports to the

ministry on their compliance with permits and reclamation activities at the site. Any violations of

regulations or non-compliance with permits must be reported, and the inspector can require

immediate action or threaten cessation of operations. Any company operating a site found in

17 Controversial projects may require a Board Hearings in addition to the two-stage process of
environmental assessments.

18 This is a government publication including information about proclamations, legal notices, and
government notices that are required by statute or regulation.
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violation of regulations or non-compliance with permits can be fined up to $100,000 or

imprisonment for no more than one year, or both (Government of British Columbia, 1996).

5.5 Summary of Findings

There are a number of key findings that can be derived from these case studies. These

include the common instruments used to mitigate the environmental impacts of mining.

5.5.1 Key Findings

Regulations. Regulations set standards for the industry, creating deterrence and

mitigating undesired impacts. All three cases have extensive regulations focusing in particular on

setting limits for the acceptable impacts in the areas of water pollution, air pollution and land

disturbances. In addition, the industries within these countries must operate under numerous Acts

that are used to regulate.

A problem in developing countries is that regulations are generally less strict when they

exist and they tend to be vague. This can be at least partially attributed to dealing with mining

issues in general acts that are piecemeal and too broad. Most developing countries do not deal

with pollution control until the end of mining operations, while developed countries tend to use

on-going restoration throughout operations to achieve better compliance and reduced

environmental impacts (Coa, n.d.).

Government. It is important to limit the number of government agencies involved in

dealing with the mining industry, as too many different departments being involved results in

duplication and inefficiency. In the United States, there is a central agency retaining oversight at

the national level, responsible for setting national standards, although the main responsibilities

fall to the State level. In British Columbia, Canada, the majority of the responsibility for the

mining industry falls to the provincial Ministry of Energy, Mines and Petroleum Resources.
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Planning. All three countries use pennit applications as a method of ensuring planning.

Pennits ensure the company interested in operating the site considers impacts, and mitigation

measures of the proposed project. In addition, permits ensure information is provided to the

government increasing its' ability to hold a company accountable. An example of an important

type of permit is EIAs. These are most effective when they include a collection of adequate

baseline data, and projected environmental costs including regulatory oversight, reclamation,

closure, and post-closure monitoring and maintenance (Miranda et aI., 2005).

Stakeholder consultations. Stakeholder consultations are essential to ensure interested

and impacted parties have a voice. The hope is that stakeholder consultations provide an

opportunity for concerns of stakeholders to be brought to the attention of the company, and

provide the government with an opportunity to take special consideration of these concerns.

It is important to recognize that in developing countries the "elaborate procedures of

public hearings and citizens' or environmental groups' litigation do not exist, local communities

are either overpowered, under infonned or they take violent action to assert themselves" (Walde,

1992, p.20).

Reclamation. Reclamation is most effective when it happens concurrently with

operations. Assurance of reclamation can be accomplished through requiring bonds from the

operator. The United States established a fund to finance cleaning up old sites, although this

would be difficult for Bangladesh beca~se of limited financial resources.

Enforcement. All three countries use monitoring and penalties to enforce regulations. The

monitoring of operations happens at different intervals in the case studies examined. The United

States has the most rigorous monitoring process occurring monthly, on an irregular basis without

notice. Penalties, if they are large enough and enforceable, can provide a substantial degree of

assurance in terms of compliance. In all cases, if violations are especially grave, the mine may be

shutdown until the issue has been resolved.
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Enforcement is a key instrument that is required to ensure compliance, although it is

commonly neglected. It depends upon a number of things including an efficient regulatory

system, experts, as well as a corresponding political will. In addition, a lack of finances, expertise

and human resources also limit enforcing capabilities.

The next section translates these findings into policy options for Bangladesh.
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6 Policy Analysis

This section of the study presents the objectives of the policies, as well as the criteria and

measures used to evaluate the policy options. Following that is an assessment of the strengths and

weaknesses of each policy, resulting in the policy recommendations. As the coal located within

Bangladesh is going to aid in creating energy security for the country, it is reasonable to expect

that there will be a number of new mining projects in the next decade or so. A few key objectives

must be considered when determining the policy framework for this mining industry.

6.1 Objectives

The long-term objectives are related to the development goals of the country over the

next 30 years; they are:

.:. Full energy security.

•:. Sustainability of land use.

Establishing full energy security is important for Bangladesh, as this will create a

hospitable environment for increasing development. The country has sufficient proven coal

reserves that if it was to mine, and use this coal solely for the purpose of electricity generation, it

should be able to achieve energy security for a period of 30 years (Khalequzzaman, 2007).19

The sustainability of land use in the country is also a concern as there is a limited

quantity of land available and it is the livelihood for most citizens. Therefore, the future

productivity of the surface land over coal reserves is a key objective.

19 For a summary of the coal reserves in country see Appendix 3.
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Bangladesh must set and achieve a number of short-term objectives to be able to reach

these long-term objectives. The short-term objectives are the goals for the next 10 years. These

will be used in the evaluation of the policy options, and include:

.:. Supporting the creation of energy security.

•:. Reducing environmental disturbances caused by coal mining to the furthest

extent possible, including air and water pollution, and land disturbances.

•:. Encouraging investment in the coal mining industry.

Supporting the creation of energy security in the short-term is key to accomplishing full

energy security in the long-term. Reducing the environmental disturbances caused by coal mining

is important to be able to ensure the sustainability of the land. To ensure a prospering coal

industry it is important to create a reasonable balance between promoting industry investment and

protecting the environment. External investment in the industry is important to allow for

technology transfers and a transfer of efficient management practices (APPCDC, 2007).

Technology transfers between companies allow for an increase in knowledge in countries that

would otherwise not have the resources to reduce environmental impacts, and the transfer of

efficient management practices enables productivity gains, which increases the quantity of coal

being extracted. Setting standards for the industry to follow is vital, and " ...demands a fine-tuned

move to appropriate standards tailored to individual country situations rather than the direct

adoption of standards from developed countries" (APPCDC, 2007, p.6-7).

6.2 Policy Options

The key findings from this case study analysis point to four policy options to mitigate

environmental impacts of coal mining in Bangladesh. These options are also influenced by the

state of political affairs in the country and common barriers facing developing countries. The first

policy option involves having a clear framework for mining operations in the country, including
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having an authority responsible for coal mining operations and regulations for the industry to

operate within. The second policy option includes Option 1 plus a strict adherence to

environmental impact assessments (EIAs) and public consultations. The third policy option

entails Option I plus an EIA, as well as requiring reclamation. The fourth policy option is Option

3 plus public consultations; in addition, it focuses on the enforcement of regulations. Since

Bangladesh is still in the policy formulation stage with respect to the coal mining industry, the

status quo is defined as having no policy.

It should be noted that the policy options do not depict what type of mining must be used,

as this must be determined by what is economically feasible at the site and what is accepted by

stakeholders (Interviews, 2007). Stakeholder acceptance of the type of mining should be

determined through public consultations for each specific site. In addition, all of the following

options assume that there will be no export of coal since the purpose of doing large scale mining

is to create energy security within the country.

6.2.1 Option 1: Coal Mining Framework

The Coal Mining Framework provides a basic regulatory framework for the industry in

Bangladesh. It includes the following instruments: one agency in the government responsible for

the industry, regulations, minimal permits, and light monitoring.

First, the government agency responsible for coal mining is within the Department of

Energy and Mineral Resources under the Ministry of Electricity, Energy, and Mineral Resources,

called the Coal Mining Division. This four-person division has full authority over all coal mining

related operations in the country. Second, a committee of experts, including industry

representatives and the Coal Mining Division, sets regulations to ensure a balance between

environmental concerns and industry interests. These regulations set the standards for the industry

with regard to the maximum amount of water and air pollution allowed, as well as amount of land
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disturbance surrounding the mine site deemed acceptable. Third, the permit application is

minimal as it is solely an application to mine the site. The Coal Mining Division issues an

invitation to tender and allocates the mining permit based on proposals. Fourth, a reputable

external expert, selected by the government, conducts the light monitoring and the report is

submitted to the Coal Mining Division for review. This monitoring is considered light as it occurs

once during the lifecycle of the mine, two years after mining operations begin at the site.

6.2.2 Option 2: Coal Mining Framework + EIA + Public Consultations

This option includes Option I plus an environmental impact assessment (EIA) plus public

consultations.

First, the Coal Mining Division creates an EIA template. Companies are to complete this

template, and submit it to the government prior to any operations at the site. The EIA requires all

companies to report on the expected impacts of the pre-mining and mining operations. Second,

public consultations are required. These consultations are a forum for concerns to be brought to

the attention of the company and government, as well as an opportunity to inform citizens about

the impacts and benefits of the project. Although the company conducts meetings, at least one

government official from the Coal Mining Division must be present as well as a number of

experts from large donor agencies. This policy requires one additional government official to the

original four under the initial framework, for dealing with EIAs and the public consultations. To

ensure public awareness of the date, location and time of the forum, information about it must be

published in all local papers a week prior to the event. In addition, there must be some type of

mechanism to ensure that the concerns brought up during the consultation process are addressed

by the company prior to the government allocating the permit. This would be incorporated into

the required permit applications.
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6.2.3 Option 3: Coal Mining Framework + EIA + Reclamation

This policy option includes Option I plus an EIA and a reclamation plan. The EIA is

conducted in the same manner as under Option 2.

First, within the framework outlined in Option I there is now a clause requiring mines to

hire 80 percent of their staff locally.2o Second, in terms of the reclamation activities, the company

provides an outline of how it will reclaim the impacted site to the Coal Mining Division. This

must include detailed information about the costs of reclamation activities and in what period it

will be conducted. A reclamation bond is used as a guarantee that reclamation activities will take

place, of an amount to be determined by the government. The mining company will forfeit it if

the reclamation plan is not completed. This policy requires two additional government employees

to be hired in addition to the five employees required under option 2 to review the reclamation

plans. A reclamation bond is used as a guarantee that reclamation activities will take place, of an

amount to be determined by the government.

6.2.4 Option 4: Coal Mining Framework + Enforcement

This policy is Option 3 plus stakeholder consultations, close monitoring throughout the

lifecycle of the mine and significant penalties for any violation or non-compliance that is

uncovered.

First, a committee including individuals from the Coal Mining Division, experts from

donor agencies, and managers from the company operating the site conducts this intensive

monitoring. It occurs from the time that the company is awarded the site until 5 years following

the closure of the mine. Monitoring occurs on a quarterly, irregular basis, without prior notice,

and the resulting reports are delivered to the Coal Mining Division. In terms of financial

20At a mine in Chile, 80 percent of the staff at the site are local (lIED, 2002). To be able to hire such a large
number of locals, the company set up a training facility to help develop the skills necessary to work at
the site.
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penalties, any operation found in violation of regulations or pennits will face fines. There will be

a gradual increase in the dollar amount of the penalty for any violation. For the first violation,

there is a set fine detennined by the government, and any additional violation results in a fine that

is double that of the previous penalty. Actions considered severe violations should result in a

cessation of operations and possible imprisonment for company executives. This policy requires

an additional three government officials to conduct monitoring and detennine penalties, resulting

in a total of 10 additional employees to be hired by the government within the Coal Mining

Division.

These four policy alternatives are evaluated through the selected criteria and measures in

Section 6.4.

6.3 Criteria for Analysis

The criteria are the standards set to evaluate the policy options and thus detennine the

best policy alternative for Bangladesh. I have selected the following criteria: effectiveness,

administrative cost, acceptability and environmental impact. Each criterion has a measure, or a

number of measures, to determine how it meets the above objectives. Each measure has a

benchmark against which measures are ranked; this benchmark sets a scale for comparison.

Measures are ranked 'low' (l), 'medium' (3), or 'high' (5). For criteria with several measures, the

average of the rankings is used, and these averages added together result in the total ranking for

the option. In this analysis, all criteria are equally important and given the same weight to ensure

the neutrality of recommendations.

6.3.1 Criteria Selection

The criteria selected reflect the complex situation in Bangladesh that, as a developing

country, is facing challenges. Thus, any policy to reduce the environmental impacts of coal

mining must address the following points:
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.:. Understand and deal with the realities of Bangladesh, where there is extensive public

scrutiny and largely inefficient government agencies;

.:. Gain the acceptance of key stakeholders, this is vital as there is a low degree of

regulatory oversight of policies in the country, so stakeholders can ignore policies

they do not accept;

.:. Ensure reasonable costs to government, in regards to annual expenditure, as there is a

lack of public finances available;

.:. Be able to function within a limited infrastructure and with limited implementation

support, due to the current situation of the government.

Table 3 summarizes the criteria and measures I use in this analysis.
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Table 3: Criteria and Measures

., . ~! -~ tt· J Ii r ' I • I ~ 1 : I 11, _, ' III I

Effectiveness

How much will the policy Potential electricity produced from coal:

Support energy security
increase the kilowatt hours of Above 275 billion kWh...................... (5) High
electricity produced over the 137 - 275 billion kWh...................... (3) Medium
next 10 years? Below 137 billion kWh ..................... (1) Low

Administrative Cost

Below $9,100............................................ (5) High
Government How much will the policy cost

$9,100....................................................... (3) Medium
expenditure the government annually?

Above $9,100....................................... (1) Low

Acceptability

The policy entails:

Government
How difficult will the policy be Adding less than 6 people....................... (5) High

acceptance
for the government to

Adding 6 people ............................... (3) Mediumimplement?
Adding more than 6 people ................. (1) Low

The policy entails the donor agency

How transparent will donor being:
(5) HighDonor agency

agencies view the policy as Involved in 2 or more aspects..............
acceptance being? Involved in 1 aspect.. .........................

(3) Medium

Not at all involved.............................
(1) Low

What will the level of coal Above 275 million tons ..................... (5) High

Industry acceptance recovery be under the policy Between 172-275 million tons ............. (3) Medium
over the next 10 years? Below 172 million tons ....................... (1) Low

What percentage of Above 62%............................. ,........... (5) High

employees, of a company 50-62%.. "."",." ............ ,.... ,.,., ... ,.... ,.... " .. ' (3) Medium
operating the site, will be local? Below 50% ............. ,.. ,............ ,.. ,.. ,... (1) Low

Citizen acceptance
Above 50 million people.......................... (5) HighHow many additional people

are supplied with electricity Between 16.7-50 million people............... (3) Medium
over the next 10 years? Below 16.7 million people......................... (1) Low

Environmental Impact

What is the level of reduction of Large reduction ......... ,...... ,.............. ,.. (5) High

Short-term reduction environmental impact in the Some reduction ....................... ,......... , (3) Medium
short-term? No reduction ...................................... (1) Low

What is the benefit for future Large benefits .. ,.......................... ,.... (5) High
Long-term benefits generations of cleaning up the Some benefits ................. ' " ...... ,....... (3) Medium

site? No benefits .................... ,.................. (1) Low
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6.3.2 Explanation of Measures for the Criteria

Effectiveness: This criterion measures the level of energy security the policy creates,

indicated by the total increase in kilowatt-hours (kWh) of electricity produced under each option.

The more complex the policy option, the lower the quantity of electricity produced. I am

assuming that underground mining is being used, that one third of the coal is extracted in the first

10 years, and that all of it is used to create electricity domestically. The benchmark for recovery

is a 20 percent extraction rate, as currently predicted for the Barapukeria coalmine (Imam, 2005),

multiplied by one third to determine the amount extracted in the next 10 years, multiplied by the

kWh of electricity created from a ton of coal, 2, 000 kWh (EIA, 2007). High levels of coal

extraction are estimated at 40 percent of the reserve, while low levels are estimated at 0 percent. 21

The expected quantity of electricity produced under each scenario is calculated below:

High: 412 million tons of coal * 1/3* 2,000 kWh = 275 billion kWh

Medium: 206 million tons of coal *1/3* 2,000 kWh = 137 billion kWh

Low: 0 million tons of coal *1/3* 2,000 kWh =0 billion kWh

Administrative Cost: This criterion measures annual government expenditure under each

option. The indicator is the additional cost of the policy determined by the cost of the additional

employees. The annual salary of a government employee in Bangladesh is $1,300 (World Bank,

1999).22 The benchmark for this criterion is the average cost of operating the Bangladesh

Telecommunication Regulatory Commission (BTRC), as this is another regulatory agency to

compare the Coal Mining Division against. This is calculated through multiplying the average

annual wage by the 7 management positions in this regulatory body (BTRC, 2008).23 The

21 See Appendix 3 for details on the coalfields in Bangladesh.
22 Calculated as an average of 7,000 Taka per month, multiplied by 12 months, 84,000 Taka is US

$1,227.68, rounded up to $1,300.
23 A 'management position' is any director or senior position. The Bangladesh Energy Regulatory
Commission is not examined because it was never fully functional, and was dismantled in 2007.

42



resulting benchmark is a medium cost of $9,100. The cost to industry of the policy is not

considered under this criterion since it is incorporated into industry acceptance.

Acceptability: This criterion includes the key stakeholders in coal mining in Bangladesh:

government, donor agencies, industry and citizens. The measures reflect the diversity of these

stakeholder groups.

Government acceptance of each policy alternative is dependent on the complexity of

implementation of the policy. The indicator of complexity is how many additional employees the

policy requires. The benchmark is set by determining the portion of managerial positions for the

Division of Mining and Minerals in British Columbia that would be required in Bangladesh. This

is estimated at about I quarter of the 25 managerial positions in this division (MEMPR, 2005).

Therefore, the benchmark is creating a division within an existing ministry, and hiring 6

additional people in managerial positions.24

Donor agency acceptance depends on the level of transparency the policy offers. The

indicator of transparency is the degree of involvement of the donor agency, the greater degree of

involvement the higher the level of acceptance. The benchmark is the donor agency involved in at

least I aspect of the policy.

Industry acceptance is measured by the simplicity of the policy. Companies are able to

extract greater quantities of coal under policies that have fewer requirements resulting in less

difficulty in compliance. Thus, the indicator of simplicity is the quantity of coal extracted. Similar

to under the effectiveness criterion, I am assuming that I third of the coal is extracted during the

first] 0 years of operation. I estimate the high benchmark at a recovery level above 80 percent of

24 This benchmark is set from an examination of the number of management positions in British Columbia
to deal with mining operations. The province has 14 coalfields while Bangladesh only has five proven
coalfields, four of which are economically feasible to mine (MEMPR, 2005). Therefore, I estimate the
required number of management positions to be about 1/4 of what is necessary in British Columbia.
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I third of the coalfield, determined from the average recovery rate in the United States.25 From

this, I estimate low acceptance by industry when there is a recovery level below 50 percent of I

third of the reserves and medium is everything between.26

High: 824 million tons*(1/3) = 275 million tons

Low: 5 I5 million tons*( 113) = 172 million tons

The fourth stakeholder group is citizens, subdivided into those living around the mining

site and those not. Those living around the mine are concerned about how the policy will disrupt

their lives, and if they will lose their livelihood due to the mine. I measure this by the percentage

of Bangladeshis' hired at the mine site under each policy. I am assuming those hired live close to

the mine.27 The benchmark is 62 percent local employees hired, as is case of the Red Dog mine in

Alaska. This mine is the benchmark as there were limitations on the number of locals they were

able to hire due to low skill and knowledge levels (lIED, 2002). Bangladesh faces similar

barriers. I give a high ranking to policies that result in companies hiring more than 62 percent of

their employees locally. Those between 50 to 62 percent receive a medium ranking and those not

resulting in 50 percent receive a low ranking.

Citizens not living within the footprint of the mine are concerned about the quantity of

additional electricity created for domestic consumption. This is measured by the number of

additional people supplied with electricity over the next 10 years. I am assuming the goal of the

country is to create full energy security within 30 years, and that to accomplish this I third of the

population must be provided with electricity during the next 10 years. Thus, the benchmark for

this is I third of the total population of Bangladesh being supplied with electricity over the next

25 The average level of recoverable coal in the US is about 80 percent of the reserve, but ranges from 50
percent to 90 percent depending on location, depth and the type of mining (EIA, 2006).

26 See Appendix 3 for details about the coal reserves in the country, and the calculation of these numbers.
27 Citizen acceptance for those living around the mine is measured as a percentage of locals employed by

the company operating the mine rather then a specific number because there are too many undetermined
factors. These factors include what type of mining will be used, the expertise of those in the area, the
ability of the company to train those in the area.
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10 years, which is 50 million people. It is assumed that if 2 thirds of these 50 million people

receive electricity the policy would gain a medium ranking from citizens, and if I third it would

be ranked as low. This is calculated as: 50 million people, multiplied by the fraction of people

that must be supplied with electricity, multiplied by the average per capita energy consumption,

estimated at 1434 kWh per year, multiplied by 10 years (IAEA, 2006).28

High: 50 million people*(3/3)*1434 kWh*1O years= 717 billion kWh

Medium: 50 million people*(2/3)* 1434 kWh* 10 years = 478 billion kWh

Low: 50 million people*( 113)* 1434 kWh* 10 years = 239 billion kWh

Environmental Impact: This criterion includes both the short-term reduction of impacts

from coal mining and the long-term benefits from reducing the environmental impacts post

operations. The short-term reduction measures the benefits to current generations from protecting

the environment today. The indicator of this is the expected reduction in environmental impact of

operations at the site during operations. The benchmark for this is that the policy provides some

guarantee of a reduction in the environmental impact of mining. 29

The long-term benefits from reducing the environmental impacts measures the benefits

provided to future generations from protecting the environment today. The indictor of this is the

sustainability of land at the site after operations, specifically whether the land is reclaimed post

closure. The benchmark for this is that the policy provides some benefits in terms of usable land

after the completion of mining activities at the site.

28 The range of per capita energy consumption in Bangladesh per year is anywhere from 1068.11 kWh per
capita to 1800.32 kWh per capita during the years of 2000 to 2003 depending on the source. Therefore,
an average of 1434 kWh per capita, per year, is used.

29 Fully to understand the environmental impacts under each option would require additional studies. Here I
attempt to discuss the expected reduction in environmental impacts of coal mining in Bangladesh under
each option.
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6.4 Analysis of Policy Options

This section evaluates the policy options using the established set of criteria to

understand the relative strengths of the policies in the context of Bangladesh and the results of the

evaluation inform the policy recommendations. The total scores resulting from this evaluation are

summarized in Table 4 at the end of section 6.4.

6.4.1 Option 1: Coal Mining Framework

Effectiveness. This policy would help create energy security for the country since it is

minimally complex thus not disrupting operations substantially. Therefore, it is estimated that

there would be an increase in electricity production by above 275 billion kWh. This policy is

ranked high in terms of supporting energy security.

Administrative Cost. The government of Bangladesh will be required to hire an additional

4 employees under this option costing $5,400 annual. It is ranked high for cost, meaning the

dollar amount is low.

Acceptability. This option is not complex for the government of Bangladesh, as it

requires simply creating a division within an existing ministry and hiring 4 additional managerial

employees. Thus, this policy is ranked high for government acceptance. Donor agencies are not

directly involved in any aspect of this policy; therefore, these agencies would not see it as

transparent. It is ranked low for donor agency acceptance. Permit applications and

responsibilities to reduce environmental impacts are minimal under this option. This allows the

company to extract large quantities of coal. I estimate coal recovery above 80 percent of the

reserves, 275 million tons of coal. This policy is ranked high for industry acceptance. There is no

specific clause under this policy for companies mining the site to hire local employees, therefore

it is expected that less than 50 percent of employees will be local. I estimate the total coal

extracted at 275 million tons, resulting in 550 billion kWh of electricity produced over the next
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10 years. This policy is ranked low for those living in the mining area, and medium for all other

citizens.

Environmental Impact. This policy has limited monitoring and limited requirements to

reduce the environmental impacts of mining during operations; therefore there is no guarantee of

a reduction in the environmental impacts of operations at the site. It ranks low for short-term

reduction of environmental impacts. This policy does not require any reclamation or

rehabilitation of the mine site after completion of operations. There is no reason to believe that

the land at the site will be productive after the closure of the mine and thus this policy is raked

low for long-term benefits.

6.4.2 Option 2: Coal Mining Framework + EIA + Public Consultation

Effectiveness. This policy is minimally complex. I estimate there will be an increase in

electricity of between 137 billion kWh and 275 billion kWh. This policy is ranked medium for

supporting energy security.

Administrative Cost. This policy requires the government hires an additional 5

employees, costing $6,500 per year. It is ranked high for cost, meaning the dollar amount is low.

Acceptability. This policy requires the government hire 5 employees for management

positions under an existing ministry. It is therefore ranked high for government acceptance.

Donor agencies are involved in the public consultation process under this option, although it is in

an observatory role. This policy is ranked medium for donor agency acceptance. Industry is

expected to find the requirements somewhat complex. The additional requirements will reduce

the number of companies willing to undertake coal mining in Bangladesh. Therefore, it is

estimated between 50 percent and 80 percent of the reserve will be extracted. This policy is

ranked medium for industry acceptance. There is no requirement under this policy for companies

mining the site to hire local employees, therefore it is expected that less than 50 percent of
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employees will be local. I estimate an additional 344 billion kWh to 550 billion kWh of

electricity produced, supplying. This policy is ranked low for those living in the mining area, and

medium for all other citizens.

Environmental Impact. This option does provides for additional permit requirements in

terms of ErAs, although there is still little monitoring so it is difficult to guarantee there will be a

significant reduction in the environmental impacts of mining. Therefore this option ranks medium

in terms of short-term reduction in the environmental impacts of coal mining. Despite the

possibility that companies may be persuaded to conduct reclamation due to stakeholder

awareness, this policy does not specifically require it. Therefore, it cannot be assumed that

reclamation activities will occur. The policy is ranked low for long-term benefits.

6.4.3 Option 3: Coal Mining Framework + EIA + Reclamation

Effectiveness. This policy is complex, requiring additional work by government and

industry for coalfields to become operational. I estimate around 200 billion kWh of electricity

will be produced over the next 10 years under this policy. It is ranked medium for supporting

energy security.

Administrative Cost. This policy costs requires the government of Bangladesh to hire an

additional 7 employees, costing $9,100 annually. It is ranked medium for cost.

Acceptability. The government is required to hire 7 additional managerial employees to

handle a more complex policy. This policy is ranked low for government acceptance. Donor

agencies are involved in the public consultations under this option. It is ranked medium for donor

agency acceptance. This policy is complex for industry as reclamation can be technically and

financially difficult. I estimated between 50 to 80 percent of the reserve will be recovered,

between 172 million tons to 275 million tons of coal extracted. It is ranked medium for industry

acceptance. There is a recommendation to hire local employees under this option, although since
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it is only a recommendation and there is limited monitoring, it will make little difference in the

decision to hire additional local employees. This policy results in between 344 billion kWh to 550

billion kWh of electricity produced. It is ranked low for those living in the mining area, and

ranked medium for all other citizens.

Environmental Impact. The additional permit requirements, EIAs, result in some

reduction in the environmental impacts of the mining process in the short-term, although due to

the limited monitoring this option ranks as medium for the short-term reduction. Mandatory

reclamation and a reclamation bond promise large benefits to future generations from the

sustainability of the land at the mine site. This policy is ranked high for long-term benefits.

6.4.4 Option 4: Coal Mining Framework + Enforcement

Effectiveness. This policy minimally supports the creation of energy security in the

country, as it extremely complex requiring a lot more work for both industry and government to

begin operations at coalfields. This results in a low quantity of electricity produced, estimated

below 137 billion kWh. It is therefore ranked low for supporting energy security.

Administrative Cost. The government is required to hire an additional 10 employees,

costing $13,000 annually. It is ranked low for cost, meaning the dollar amount is high.

Acceptability. This policy requires the highest number of additional managerial positions

in government to be created, 10 additional positions. It is ranked low for government acceptance.

Donor agencies are not only involved in public consultations, but also in the intensive monitoring

process. This policy is ranked high for donor agency acceptance. It is the most complex policy,

requiring an intensive permit application processes and strict monitoring of activities. The

expectation is that this will result in a low recovery level of coal. I estimate this to be under 50

percent of the reserve, or less than 172 million tons of coal. It is ranked low for industry

acceptance. There is a clause requiring companies operating the mine site to hire 80 percent local
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employees, and since there is intensive monitoring and enforcement, I expect that the companies

to comply with this clause. Under this option, less than 344 billion kWh of electricity is produced.

It is ranked high for those living in the mining area, and ranked medium for other citizens.

Environmental Impact. The extensive monitoring and enforcement of permits and

regulations provide a substantial guarantee of a significant reduction in the environmental impacts

of mining. Therefore this policy is ranked high in terms of short-term reduction of environmental

impacts. Reclamation requirements and a reclamation bond required under this policy, in addition

to stringent enforcement of all regulations and allocated permits (with harsher penalties for

violations or non-compliance) provide a guarantee of reclamation. This policy is thus ranked high

for long-term benefits.

Table 4 summarizes the results of this policy analysis, using the four policy options and

the established criteria and measures.
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Table 4: Evaluation of Policy Options

j '11 )1 '. • I I • j J I • '- ~ "
,

Coal Mining
Coal Mining Coal Mining Coal Mining

Criteria Framework +EIA + Framework +EIA + Framework +
Framework

Public Consultation Reclamation Enforcement

Effectiveness 5 3 3 1

Support energy High Medium Medium Low
security (5) (3) (3) (1 )

Administrative
5 5 3 1

ICost

Government High High Medium Low
expenditure (5) (5) (3) (1 )

Acceptability 3.25 3.25 2.25 2.75

Government High High Low Low
acceptance (5) (5) (1 ) (1 )

Donor agency Low Medium Medium High
acceptance (1) (3) (3) (5)

High Medium Medium Low
Industry acceptance

(5) (3) (3) (1 )

Citizen acceptance: (2) (2) (2) (4)
a. Those living in the

Low (1) Low (1) Low (1) High (5)mining area.
b. Everyone else. Medium (3) Medium (3) Medium (3) Medium (3)

Environmental
1 2 4 5

Impact

Low Medium Medium High
Short-term reduction

(1 ) (3) (3) (5)

Low Low High High
Long-term benefits

(1) (1) (5) (5)

Total Score 14.25 13.25 12.25 9.75

6.5 Policy Recommendations

Given the short-term objectives and the policy evaluation criteria Option I, Coal Mining

Framework, ranks the highest. It is highly acceptable to key stakeholders, government and

industry. This means that it is the least complex. In addition, it ranks high in terms of

effectiveness, and has a low cost. The major problem with this policy is that it is limited in terms

of environmental protection, both during operations and post closure.
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Option 2, Coal Mining Framework + ErA + Public Consultation, ranks second in this

analysis. The cost of the policy is low, and government acceptance is high as the policy is not

very complex to implement. In addition, this option is somewhat effective in reducing the

environmental impacts, particularly in the short-term. Across most other criteria this policy ranks

medium.

Policy Option 3, Coal Mining Framework + ElA + Reclamation, ranks third overall. This

option provides a substantial level of reduced environmental impact at the site, ranking high in

terms of environmental impacts. Intensive monitoring is not required to guarantee reclamation

due to the mandatory bond that is forfeited if full reclamation does not occur. Although this does

rank lower than Option 1, it ensures the sustainability of the land at the mine site. Which is

critical due to the extremely high population density and because so many people depend on the

land for their livelihood. In most other categories, this option ranks medium. It ranks low in terms

of government acceptance, due to the complexity, and ranks low for those living around the mine

site as there is no guarantee of the provision of jobs.

The lowest ranking option in this analysis is Option 4, Coal Mining Framework +

Enforcement, even though it is the most effective in reducing the environmental impact during

operations and post operations. It is the most expensive for the government, most complex for

both government and industry and results in the lowest quantity of electricity produced.

I recommend implementing Option 1 immediately, to provide the industry with a basic

regulatory framework. Following this, Option 2 should be implemented in 5 years, and at this

time, stakeholder consultations are to be conducted to see if implementing Option 3 is viable.

Working with key stakeholders to decide on the action plan will aid in ensuring support, and

incorporating interested and impacted parties into the decision making process to ensure that

everyone is given a voice.
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7 Conclusions

Bangladesh is facing energy shortages that are expected to increase in the coming years,

because of decreasing natural gas reserves that have become the primary source of energy

creation for the country. The country must look to diversify sources to ensure security into the

future. Stakeholders in the country have suggested using coal, as it is expected to be able to

provide a secure supply of energy for around 30 years. The focus is on coal for short-term energy

security and renewable sources for long-term. However, coal mining brings with it numerous

environmental chaJlenges that the country must try to mitigate.

In this study, I explored ways to mitigate the environmental impact of the coal mining

industry in Bangladesh by examining mining policies in three other countries. Through a case

study analysis, I discovered several main instruments commonly used to try to reduce the

environmental harm caused by mining. These instruments include regulations setting standards

for industry operations, one government department with primacy over the industry, requiring

permit applications, public consultations providing stakeholders a voice, and monitoring of

operations and penalties for enforcement of regulations and permits.

I consider the history and current political situation of Bangladesh to established long and

short-term objectives that inform the policy options. Since the country currently has no policy to

regulate the coal industry, there is no status quo. The options presented above are a result of the

case study findings. These options are Option I: Coal Mining Framework, Option 2: Coal Mining

Framework + EIA + Public Consultations, Option 3: Coal Mining Framework + EIA +

Reclamation, Option 4: Coal Mining Framework + Enforcement. Using an established set of

criteria, I analyzed these policies and determined Option I ranks the highest, and should be

implemented in the immediate.
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Future research should examine the additional issues related to coal mining including; the

relocation of a large number of people, and decisions about what type of mining should be

permitted. In addition, research is required on how to mitigate the environmental impacts of coal

use. Ensuring energy security and a sustainable environment requires sufficient policies to

guarantee that these sometimes opposing objectives are achieved.
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Appendix 1

I conducted informational interviews in Bangladesh from June through August 2007. Due

to the current instability of the political situation in Bangladesh, I did not include the names of

any participants. I did not include the name of the organization in the text or the number beside

the interview to ensure anonymity. The following is a list of all organization I was able to

interview at least one employee within, these are in no particular order.

I. Bangladesh Energy Regulatory Committee (BERC) (many times from June to August
2007)

2. Bangladesh Oil, Gas & Mineral Corporation (Petrobangla) (June 6,2007; June 14,2007)

3. USAIDINERUC Project (many times from June to August 2007)

4. Energy and Power Magazine (July 30, 2007)

5. Asian Development Bank (August 8, 2007)

6. Asia Energy Corporation (July 4,2007)

7. Barapukuria Coal Mining Company Limited (July 28, 2007)

8. University of Dhaka, Department of Geology (June 5,2007; July 26, 2007)

9. Bangladesh Atomic Energy Commission (June 24, 2007)

10. Titas Gas T & D Co.Ltd. (May 31, 2007)

11. Geological Survey of Bangladesh (June 6, 2007)

12. Government of Canada: High Commission of Canada (August 7, 2007)

13. German Technical Cooperation (gtz) (June 13,2007)

14. Infrastructure Investment Facilities Centre (IIFC) (June 3, 2007; July 23, 2007)

55



Appendix 2
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Area 366 hectares,
Location Junagadh district of Gujarat

in western India.

4047 hectares,
70 miles north of San Francisco,

650 hectares.
Close to Elkford, British
Columbia.

Type of Mininq
Production

Open-pit.
3 million tonnes of limestone,
soft medium, and 1 million
tonnes of marl as raw
material for cement
production,

Open-pit.
3.4 million ounces of gold,

Open-pit.
9 million tonnes of coal per
year.

Country Characteristics
Mineral The mineral rights in India
ownership are State owned (Holland,

1938),

General land ownership means
the ownership and general right
the minerals beneath that land in
the US, These can be sold
without selling the surface land
above the mineral deposit. The
permission of the individual
owning the surface land must be
granted prior to operations,
There are a number of options
for this, written consent of the
surface owner must be obtained,
or a bond posted by the mine
operator to cover any damages
that might occur to the surface of
that land (Hamilton, 2005),

Since the early 1900s,
mineral rights have been
provincially owned and
cannot be mined or leased by
companies or individuals
(Budgell and Hilson, 2007).

Background on
current
regulations

The real push for
environmental protection
happened after the 1972
Stockholm UN Conference
on Human Environment,
which was the first attempt to
deal with the relationship
between environment and
development at the global
level. After which India
created the National
Committee on Environmental
Planning and Coordination
(NCEPC) in the Department

of Science and Technology
(1972) which evolved into
the Ministry of Environment

Coal mining has been occurring
in the United States for many
years, and had little to no
regulation until the late 1930s,
when some States enacted laws
to regulate the industry, During
WWII there was a large amount
of mining, so operations
continued with little concern for
the environmental. The
regulations that were in place in
some States were highly
ineffective due to companies
having the ability to relocate
operations. SMCRA is the
primary federal law that
regulates the environmental
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The Environmental
Assessment Act 1995
replaced the Mine
Development Review
Process that applies to mines
meeting threshold criteria.
The threshold for a new mine
is over 250,000 tons, and for
an expansion of an existing
mine is 50 percent or more
increase in size of 750
hectares or more. The EAA
provides a "single,
comprehensive provincial
review and approval process"
(MEMPR,2007).



and Forests (MoEF) in 1985, effects of coal mining in the US.
responsible for planning, (Department of the Interior,
promoting, regulating and 2007). SMCRA was also the first
ensuring environmental environmental regulation to
protection. regulate an industry rather then

a type of pollution. SMCRA set
performance standards for the
mining industry and required all
State regulations meet or
exceeded these standards to
receive approval.

Government Power to regulate the mining The coal mining industry in the Regulation of mining is under
department industry is shared between United States is heavily provincial jurisdiction. New
responsible State and central regulated by both the State and coal mines and expansion of

government. The Ministry of Federal government. The Office existing mines require
Coal and Mines (central of Surface Mine Reclamation & environmental assessments
government agency) is Enforcement under the under provincia/legislation,
responsible for formulating Department of the Interior and sometimes require
and implementing policies for regulates mining at the federal federal review under
exploration, development level; it funds States regulatory Canadian Environmental
and operations. MoEF is and reclamation efforts, and Assessment Act. In British
responsible for granting ensures consistency among Columbia the Ministry of
environmental clearance for regulatory programs. Every State Energy, Mines and Petroleum
all major mining projects, has its own department that is Resources is responsible for
which includes anything over responsible for mining. If a State mining operations, and there
5 hectares (Rajaram et aI., wants to take responsibility for its is a Mining Operations
2005). mining industry it must apply to Branch under this Ministry

the federal government, (MEMPR, 2007).
providing a statutory and
regulatory regime in accordance
with SMCRA. In addition, the
state must show administrative
and technical capacity to be able
to enforce these. Once the
Secretary and a State sign a
cooperative agreement, the
State assumes responsibility for
permitting, inspection, and
enforcement responsibilities for
coal mining/reclamation
activities. The OSM maintains an
oversight function (Department
of the Interior, 2007).

Environmental There are around 200 laws The Surface Mining Control and Federal Acts of relevance:
Regulatory in India related to Reclamation Act of 1977 Canadian Environmental
Framework environmental protection. (SMCRA) is the major act at the Assessment Act, Canadian
(government The following 5 Acts are national level regulating effects Environmental Protection Act,
acts that directly applicable to the of surface mining and the Fisheries Act, Navigable
regulate the management of the surface effects of underground Waters Protection Act, and
mining industry) environment in the mining mining. Under SMCRA a process Migratory Birds Act.

industry: The Water was provided for development of Provincial Acts of relevance:
(Prevention and Control of state programs to administer Mines Act, Environmental
Pollution) Act, 1974 national standards for mining Assessment Act,
(amended in 1988), The and reclamation, and set Environment & Land Use Act,
Water (Prevention and national performance standards Environment Management
Control of Pollution) Cess for environmental protection and Act, Forest Act, Health Act,
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Act 1977, The Air reclamation of lands subject to Waste Management Act,
(Prevention and Control of surface mining of coal. SMCRA Water Act, Water Protection
Pollution) Act, 1981 deals specifically with coal Act, Wildlife Act, Fisheries
(amended in 1988), The mining and outlines: protection of Act, Fish Protection Act
Environmental (Protection) lands determined to be (Mining Association of British
Act, 1986 (amended in unsuitable for mining, bond for Columbia, 2006). Companies
1989), The Public Liability reclamation required, a fund or operate under provincially
Insurance Act 1991. Other reclamation of previously mined approved reclamation plans,
Acts regulating the mining lands, and written permission following standards regarding
industry include: Mines and before nationally owned coal air quality, ground water and
Minerals (development & beneath the surface of privately surface water. Although the
Regulation Act 1957 with owned land can be mined Federal government may
amendments, Coal Mines (Hamilton, 2005). become involved in areas
(Conservation & where there is overlap such
Development) Act 1974, as in relation to fisheries,
Mines Act 1952, Coal Mines toxic substances and trans-
Regulations 1952, Mines boundary impacts. Permits
Rules 1955, Environmental required deal with land
legislation, Forest and reclamation, protection for
Wildlife legislation, The wildlife and management of
Forest (Conservation) Act, air and water quality. There is
1980 (amended in 1988), ongoing monitoring to ensure
The Wildlife (Protection) Act, companies are following
1972 (amended in 1991). As regulations. The MEMPR is
well, environmental responsible for enacting the
appraisals are required. Coal Act. This Ministry is

responsible for project
approvals, along with the
Environmental Assessment
Office (MEMPR, 2007).

Environmental As of 1994, Environmental The environmental assessment The key steps involved in an
Impact Impact Assessments (EIA) policies in the US come under EM are: "an Environmental
Assessment are required under the the National Environmental Assessment Office to

Environmental Protection Policy Act (NEPA). administer the Act; an
Act, by MoEF, 2 stage Environmental Impact extensive requirement for
clearance required - site and Statements (EIS) are required public participation
environmental clearance. when the regulating body throughout the review
EIAs happen prior to the determines that there is sufficient process; filing of all
selection of sites for mining. risk to warrant one. They are documents on a Project
The EIA process: screening; required to contain descriptions Registry available for public
scoping and consideration of of the environment near the site review; Project Review
alternatives; baseline data prior to construction, proposed Committees from provincial
collection; impact prediction; development and facilities, and federal ministries, local
assessment of alternatives; probable impacts or changes in governments, First Nations
delineation of mitigation the environment; irreversible and, possibly,
measures and environmental commitments of resources and representatives from
impact statement; public actions proposed to mitigate or neighbouring jurisdictions
hearing; environmental reduce these impacts (Hamilton, which may be affected by a
management plan; decision 2005). The EIS must also have a proposed project; time
making; monitoring the description of "environmental limitations for reviews;
clearance conditions (MoEF, impacts of alternatives to the opportunities for integration
2001 ). proposed action, including the of permitting and licensing

alternative of doing nothing; a with the review process; and
discussion of the relationship opportunities for independent
between short-term uses of the public hearings for
environment and maintenance controversial projects."
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and enhancement of long-term (Ministry of Energy, Mines
productivity of resources; and and Petroleum Resources,
discussion of any national 2007). Most projects will go
policies which justify causing through a2 stage process:
unavoidable adverse effects (US application, then project
Code, Title 40,1502.16)" (as report and review,
cited in Hamilton, 2005, p.94) controversial projects may

have to have a Board
Hearing as well. "The
reclamation program
presented in the Project
Report should be consistent
with the mine plan. The
Project Report should also
demonstrate that proper mine
and reclamation planning will
be in place during the pre-
mine and initial construction
stages to ensure that
reclamation can occur
progressively during mining,
and be completed at closure"
(MEMPR, 2007).

Public Public hearings are There is a minimum of 90-days Years before mining
Consultations mandatory for all projects for comment from the public after operations planning begins

requiring EIA through the publication of the draft of the with environmental
notification, as of 1997. Any EIS. No action of operation can assessments, public
one likely to be affected is be taken until the final EIS has consultations and reviews by
entitled access to the been published for 3- days to regulatory agencies. In
executive summary of the allow for the opportunity for regards to public
EIA. ''The affected persons those interested to challenge it consultation, the company
may include bonafide local (Hamilton, 2005). Public may be required to file a
residents; local associations; hearings can be requested when 'notice of filing' application in
environmental groups: active the EIS is in the draft phase, and the BC Gazette and local
in the area; any other person if requested then must be newspapers. This is
located at the project completed, but otherwise determined by the Regional
site/sites of displacement. companies do not have to hold a Manager, but is often
They are to be given the public hearing. required with a new Mines
opportunity to make Act Permit application or
oral/written suggestions to significant revisions. Where
the State Pollution Control this is deemed necessary 2
Board" (MoEF, 2001, p. 5) copies are also required to be

available at the local library.
To ensure compliance, proof
of publishing is required. A
period of 30-days is required .
to allow for responses from
interested parties prior to
issuing the permit. If it is a
major mine, there can be a
greater level of pUblic
consultation if determined
necessary by the Mining
Operations Branch Regional
Manager. This may include:
"holdina one or more open
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houses in local communities;
invitations to representatives
of public interest groups
which have indicated an
interest in a mine proposal to
make presentations to and/or
attend RMDRC meetings
pertaining to the project;
establishment of a public
liaison committee to review
the proposed mine
development and/or monitor
mine development through
construction, operations and
closure." (MEMPR, 2007).
These concerns are brought
to the attention of RMDRC's
and key government agency
representatives to consider in
the approval process.

Monitoring Companies operating the Under SMCRA, every operation Mines are regulated under
mine site are responsible for must be inspected once a Contaminated Sites
periodical reports (six bi- month, and one per quarter Legislation (effective April 1,
monthly and one annual calendar year must be a full 1997). "The Waste
report) on compliance with inspection. Any violation is cited, Management Amendment
conditions of clearance and if it is determined to be a Act, 1993 also amends
letters to MoEF (Rajaram et major risk factor then cessation Section 10 of the Mines Act
aI., 2005).Site inspections of operations can be required, if and prevents the Chief
are completed by regional not then they are written up and Inspector from approving an
offices, interactions continue given a specific time to correct application for any permit, or
with the SPCS, if it is a the violation by and then if the for revisions to the conditions
sensitive project the a company does not comply they of an exiting permit, unless a
Special Monitoring are required to stop operations "site profile" has been
Committee is created to give and fined. Inspections are submitted to the District
additional advice to the conducted by OSM and State Inspector. Asite profile is
company (Rajaram et aI., regulatory authorities are taken also required at the time the
2005). on a irregular basis without owner, agent or manager

notice (Hamilton, 2005). presents, in writing, a notice
of intention to stop work, in,
on, or about a mine prior to
abandonment under Part
10.5.1 of the Code. Site
profiles are a new
mechanism for the province
to screen potentially
contaminated sites and
requires readily available
information." (MEMPR,
2007).There are specific
circumstances in which this
may not be required which
are outlined in the act. "The
District Inspector is
responsible for reviewing site
profiles, and either notifying
the person who orovided the
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information if it is not
satisfactorily completed, or
forwarding a copy of the
satisfactorily completed site
profile to the site registrar
within 15 days after receiving
if' (MEMPR, 2007). If the
Investigator is concerned,
they can request a site
investigation.

Enforcement If there are any cases of Fines of up to $5500 per day The site investigation
non-compliances, may be used for violations of determines the estimate of
deficiencies or violations, regulation, national performance liability and the assessment
then these are brought to the standards, or the terms of the of remediation (MEMPR,
attention of the company, permit (Hamilton, 2005). Anyone 2007). Possible jail time of up
and a specified time is who misrepresents information in to one year can be required
allowed to rectify them. In the permit application can be in addition, or instead of, to
the case of serious fined $10,000, and imprisoned fines of up to $100,000
violations, action is taken for up to a year (Hamilton, 2005, (Government of British
under the provisions of the p.81). The system used to Columbia, 1996).
relevant Act (Rajaram et aI., determine the cost of the fine is
2005). Possible jail time and determined by a points system
fines of up to $125 a day which encourages operations to
may be used. avoid fines, and quick

compliance. The more violations
a company has the larger their
fine will be (Hamilton, 2005).
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Jamalganj 640-1158 1053 Undeveloped Not recoverable Not recoverable
(Jaipurhat)
Barapukuria 118-506 303 Underground 151.5 242.4
(Dinajpur) mininq
Khalashpir 257-451 147 Undeveloped 73.5 117.6
(Rangpur)
Dighipara 250 200 Undeveloped 100 160
(Dinajpur)
Phulbari 152-246 380 Undeveloped 190 304
(Dinajpur)
TOTAL Recovery: 1038 515 824
Source: (IntervIews, 2007; Imam, 200S).
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