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16 Apr 2021  Coal has been a major contributor to energy security in many developed
countries and is projected to continue contributing a significant fraction of
Keywords:  global energy demand in the foreseeable future. Although coal power
generation has been associated with numerous environmental implications,
) e technological advances in the mining sector have enabled the mining of coal
sustainable mining,  \yith minimal environmental impacts, especially in major coal-producing
energy security, countries. In Kenya where inadequate energy supply is a major deterrent to
Kenya, economic growth, the discovery of coal reserves in the country presents a
economic growth. suitable opportunity for the country to address its energy security challenges.
The challenge is how the exploitation of this resource can be done
sustainably. This article explores the potential for sustainable coal mining in
Kenya to address energy security challenges in the country. However, as it
will be discussed in the paper, sustainable coal mining is often met with many
challenges which include lack of finances, lack of technology, poor
conditions of the physical environment, and unsupportive laws and
regulations. Therefore, the article concludes that there are adequate ways and
technologies that can be adapted in Kenya for sustainable coal mining.
However, the decision as to whether coal mining should be embraced in the
country should put into consideration the amount and nature of available coal
reserves, availability of finances, availability of technologies, physical

environmental conditions and the associated laws and regulations.
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INTRODUCTION

Kenya’s Energy Situation and Coal Reserves

The adequacy, security, and price competitiveness
of electricity are vital aspects that influence a
country’s economic growth and development. In
Kenya, low installed power generation capacity is a
significant constraint to economic growth.
According to Oxford Business Group (2015), in
2015, the country’s installed power generating
capacity was 2,164 MW which served 45 million
people, this has however increased significantly to

2,712 MW by December 2018 (EPRA, 2019).
Electricity contributes only 5.9% of the total energy
consumed in the country, 80% of which is generated
from renewable sources—geothermal, thermal and
hydropower (Basu et al., 2016). Table 1 below
shows electricity installed capacity in Kenya from
2013 to 2018. Imported coal for use in cement
manufacturing industries contributes less than 1%
of the primary energy consumed in Kenya (Ministry
of Energy and Petroleum, 2015), biomass is the
main source of energy at 74.6% while petroleum
contributes 19.1% of the primary energy consumed
in the country (Kiplagat et al., 2011).

Table 1: Electricity installed capacity (MW) in Kenya from 2013 to 2018

Installed capacity (MW)

Year Hydro  Thermal oil Geothermal Wind  Co-generation Solar  Total

2013 8123 714.4 241.8 26.3 26 - 1820.8
2014  818.3 751.3 573.4 26.3 26.0 - 2195.3
2015 8204 833.6 627.0 26.1 26.0 0.6 2333.7
2016  818.7 801.6 652.0 26.1 28.0 0.6 2327.0
2017  826.2 806.9 652.0 26.1 28.0 0.7 2339.9
2018  826.2 807.7 663 336.1 28 50.7 2711.7

Source: (EPRA, 2019)

Due to increasing economic activities and the
continued rise in the human population in Kenya,
the demand for domestic energy in the country has
been rising rapidly and is mostly satisfied through
foreign energy imports. As a result, the country’s
economic growth rate is significantly slowed down
due to the high costs of energy imports involved
(Eije & Mokveld, 2018). For example, the
importation of crude petroleum for use in transport,
industrial and commercial sectors accounts for 25%
of the country’s import bill. Consequently,
unreliability in energy supply due to the high costs
involved is a major concern in the country as it
negatively impacts industrial productivity, more so

in the manufacturing sector. For instance, it is
estimated that Kenya’s companies lose about 10%
of their production capacity due to power outages
and fluctuations (Eije & Mokveld, 2018).

Kenya’s existing capacity to generate electricity is
not able to keep up with the ever-increasing
demand. With more than 39% of the country’s
electricity coming from hydropower (Eije &
Mokveld, 2018), electricity production is
particularly most affected during summer when the
water levels are low. Consequently, capacity gaps
are met through thermal electricity generation that
relies on fossil fuels; which is more expensive
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compared to other renewable sources such as
hydropower. For example, the total quantity of
petroleum products (crude petroleum, petroleum
fuels, lubricating oils and lubricating gases)
imported into the country increased from 3.976
tonnes in 2008 to 6.114 tonnes in 2018 (EPRA,
2019), which is an increase of 53.8% within 10
years.

According to the Kenya government, coal is a key
energy source that will drive towards the
achievement of the country’s Vision 2030.
Recently, coal reserves were discovered in the Mui
Basin of Kitui County, Kenya; and are sub-divided
into four blocks (A, B, C and D) for exploration and
exploitation. According to the Ministry of Energy
and Petroleum (2015), Block C was confirmed to
hold 400 million tons of coal reserves whose quality
ranges from lignite to sub-bituminous of calorific
values 16-27MJ/Kg. Further, 31 blocks of coal have
been established in the Taru Basin located in the
Coastal region of Kenya—these are being explored
for their coal generation potential before being
earmarked for coal production (Ministry of Energy
and Petroleum, 2015).

Because of the vast coal reserves available, the
Government of Kenya plans to generate at least
4500 MW of electricity from coal by 2030. In this
regard, the Government has started the construction
of a 1050 MW coal-fired power plant in Lamu
County which is expected to generate 7,308,249
MWh of electricity annually (Ministry of Energy
and Petroleum, 2015). However, owing to the nature
of coal discoveries, the country will face many
challenges in the development of the coal sector
(Ministry of Energy and Petroleum, 2015). These
challenges range from lack of expertise, lack of
infrastructure, inadequate technical capacity,
inadequate power supply, lack of capacity to handle
the products of coal combustion, inadequate
financial capacity and lack of adequate coal
handling facilities.

According to Torrie (2014), based on the Levelised
Cost of Energy calculator (LCOE), coal is the 5"
most economical source of electricity after wind,
nuclear, solar photovoltaic and biomass in Kenya.
On the other hand, based on TVM LCOE; coal,
biomass, nuclear and combined gas cycle are at par
in terms of economic production (Torrie, 2014).

This means that coal is not the most economical
source of energy given that under high carbon tax
scenario, $30 (Torrie, 2014) or CCT, 2-3CkWh
(Jaccard, 2006), it is the most expensive energy
source. Why then should Kenya consider ‘clean
coal’ as an option for energy generation at a time
when most countries are moving towards renewable
energy generation?

Energy security for any country is characterised by
two features; long-term security or the availability
of resources, and short-term security characterised
by disruption of energy generation (Reddy, 2013).
The diversification of energy sources is, therefore,
one of the drivers of secure energy supply and
economic development for any Country (Coal
Association of Canada, 2012). Coal power
production in Kenya is, therefore, an opportunity for
the Country to diversify its energy sources with the
intention to enhance her energy security.

Although many challenges are expected to come
along with coal power production in Kenya and
none of them should be overlooked, this article will
focus on the efficiency and cleanliness aspect of
coal power generation in Kenya—in terms of
environmental implications during mining. In
essence, the article will discuss potentially
sustainable coal mining techniques to enable coal
power generation for enhanced energy security in
Kenya. The motivation for this focus is that
although much attention has been given to
Greenhouse gas GHGs reduction during coal
combustion to minimise environmental impacts
(Jaccard, 2006), we cannot afford to ignore the
aspect of cleanliness during coal mining (MacKay,
2008).

Background of Coal Mining

Coal is considered to be a non-renewable source of
energy because its formation takes millions of years.
The mining of coal involves the use of large
machinery to remove coal from the earth, depending
on the location of the coal reserves on the ground.
The two main methods of coal mining are surface
mining which is used when coal reserves are located
less than 200 feet underground and underground
mining/deep mining which is applicable when the
coal reserves are located more than 200 feet
underground. Apart from the possibility for the
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collapse of mine tunnels and acid water drainage in
abandoned underground mines, underground
mining is generally considered less environmentally
harmful than surface mining (U.S. EIA, 2020).

Coal mining is considered useful for national
economic development, but not necessarily so at
regional levels. According to Williams & Nikijuluw
(2020), at national levels, coal mining is a major
contributor to income generation, creation of
employment and government royalties; while at
regional levels, coal mining is considered to exert
pressure on the physical environment, housing
sector, job markets and other public services. For
example, coal mining and combustion are
associated with a wide range of harmful
environmental impacts. Coal is the dirtiest fossil
fuel, and its environmental pollution potential is
relatively high as its mining causes land degradation
and waste generation while its combustion releases
several GHGs. Main activities of coal mining which
include road construction, drilling, seismic testing,
transportation and waste disposal negatively impact
on flora, fauna, land/soil, air quality, groundwater
and surface water (Jaccard, 2006).

According to MacKay (2008), coal mining releases
significant amounts of carbon dioxide, methane and
carbon monoxide from exposed coal seams, castoff
mudstones and shales which add up to 2% global
GHGs emissions. Additionally, coal mining results
in coal waste heaps which causes landscape
instability and erosion (Song et al., 2015), potential
explosion accidents causing death and injuries
(Ciesielczuk et al., 2015), soil and groundwater
contamination (Banerjee, 2014; Chugh & Behum,
2014), and habitat destruction (Adibee et al., 2013).
For example, in a study conducted in Central Indus
Basin in Pakistan, Jabbar Khan et al. (2020) found
that the presence of potentially toxic elements such
as copper, cadmium, iron and Sulphur in coal mines
can lead to the degradation of ecological resource
quality, and consequently adversely impact on
human health.

SUSTAINABLE COAL MINING
TECHNIQUES AND LAND DEGRADATION
AMELIORATION

Mechanised Solid Dense Stowing Underground
Coal Mining versus Traditional Underground
Coal Mining and Opencast Mining

Opencast mining is a surface mining method that
involves rocks or mineral extraction from the earth
which results in the formation of an open pit or
burrow. Unlike other extractive methods, opencast
mining is used when commercially useful rocks or
minerals are deposited near the surface, in which
case the overburden is relatively thin or the
materials of interest are not suitably structured for
tunnelling. However, most coal seams are located
deep down the ground and cannot be reached
through opencast mining. Additionally, the use of
traditional underground coal mining methods such
as longwall mining, blast mining, short wall mining
and retreat mining has been associated with as many
negative environmental impacts as those of
opencast mining (Massachusetts Institute of
Technology, 2016). Some of these environmental
and social impacts associated with opencast coal
mining include  massive  clearance  of
vegetation/overburden removal, accumulation of
waste  dumps, displacement of  people,
contamination of ground and surface water, noise
pollution and dust generation (Drebenstedt, 2001;
Chaulya & Prasad, 2016).

The fully mechanised solid dense stowing
underground coal mining is an underground coal
mining technology whose use minimises
environmental impacts associated with
underground coal mining. It incorporates a coal
mining supporter and goaf stowing hydraulic
supporters as shown in Figure 1. These enable coal
mining and backfilling of solid material (gangue, fly
ash and other coal mining solid wastes)
simultaneously at the work face while at the same
time providing support to the roof of the gob area
(Huang et al., 2017).

The fully mechanised system provides the following
coal mining benefits that would otherwise not be
realised using traditional underground or opencast
mining methods (Zhang et al., 2015); (Huang et al.,
2017);
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Prevention of surface subsidence is usually
brought about by the goaf roof.

Enhancement  of  ecological and
environmental sustainability of the mining
area through the reduction in mining
wasteland occupation, reduction in soil and
water contamination through leaching, and
reduction in air pollution from mine waste
combustion.

e Minimises the need for displacement of
villages and residential areas and enables
the extraction of “under three” coal
resources—underwaters, railways and

buildings.

Minimises the costs of land acquisition,
costs of handling mine waste, damages
from land subsidence, and the costs of
resettlement of people from subsided areas.

Figure 1: Structure of backfilling hydraulic supporter
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However, because this technique is suitable for coal
seams located deep down the ground, its suitability
for use in Kenya’s coal mining will depend on the
amount, nature and location of coal reserves on the
ground. This means that this technology might not
be useful for Kenya if its coal reserves are located
near the surface, which implies that the use of open
cast mining is the best option. In this case, the
country should be in a position to address the
environmental impacts of opencast mining through

land reclamation, restoration and rehabilitation, and
mine waste handling as described below.

Land Reclamation, Restoration and
Rehabilitation

Land reclamation is a suitable way of reducing land
degradation impacts from coal mining and easing
the process of land acquisition for the coal industry.
Land reclamation refers to the process of returning
a mine into its pre-mining state through backfilling
of rock overburden on an impervious ground,
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stabilising and levelling it to its previous
topography, then compacting and covering it with a
layer of topsoil (Singh et al., 2017). This process
allows for the establishment of previous vegetation
through a process called biological reclamation
which then makes the land habitable for previous
flora and fauna.

For example, in Europe, 50% of former coal mines
were reclaimed to grasslands and forests while in
China, 70% of coal mines are reclaimed for
agricultural use due to a shortage of agricultural
land (Bian et al., 2010). However, in deep soil layers
(60 cm - 100 cm), coal mines reclaimed for forestry
purposes were found to mimic pre-mining soil

properties more than those reclaimed for
agricultural or grassland purposes (Liu et al., 2017).
This means that the choice of reclaimed land-use
type is a critical factor that is likely to influence the
physical  environment and  socio-economic
conditions.

Elsewhere, to address the problem associated with
abandoned exposed coal mines and to ease the
process of land acquisition for mining in India,
Singh et al. (2017)) proposed a corporate social
responsibility activity of the coal industry whereby
after coal mining, the land is reclaimed and returned
to the owners or the government as shown in Figure
2 below.

Figure 2: Land reclamation and handing over to the government or the owner
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Source: (Singh et al., 2017), p.311)

For effectiveness, biological reclamation using
selective plantations with fly ash and other fertility
supplements is preferred because it improves the
damaged mine physicochemical characteristics,
enhances photosynthetic activity, and minimises
runoff and soil erosion (Srivastava et al., 2014; Liu
etal., 2017). However, Liu et al. (2017), argues that
the recovery of soil organic matter and nitrogen—
more so in the topsoil—is difficult to achieve in
years. Therefore, following land reclamation, the
land has to be restored to its previous state through
the maintenance of biological reclamation; this
requires the addition of minerals and water to the
soil for several years to allow the regeneration of

previous soil properties (Singh et al., 2017). The
land is then said to be fully rehabilitated following
the establishment of pre-mining vegetation and
other inhabitants such that the pre-mining status of
the land is fully simulated.

Elsewhere, a study by Feng et al. (2019) proposes a
comprehensive system of mine soil reconstruction
which involves five reclamation phases as follows;

¢ Reshaping

e Geomorphic Reconstruction of soil
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e Hydrological stability
¢ Restoration of vegetation
¢ Rebuilding of landscape

However, although land reclamation has been
identified as a suitable solution to land degradation
after coal mining, in Kenya where agriculture is the
main economic activity, low organic content on
reclaimed lands and shortage of agricultural land
would mean lowered agricultural productivity.
Therefore, the decision of whether to convert
agricultural lands to coal mines should be critically
considered before committing to coal mining
activities.

Coal mine wastes handling

Coal mine waste is a major source of environmental
pollution in most coal-producing countries. These
wastes include coal slime, coal gangue, coalbed
methane (CBM) and coal mine drainage (Haibin &
Zhenling, 2010). For example, according to a study
by Qureshi et al. (2016), the oxidation of sulphide-
containing waste rocks results in acid mine
drainage, which is a prevalent environmental
problem in coal mining. Therefore, to reduce the
environmental impacts associated with coal mine

Table 2: Criterion for evaluating CMWR usage

wastes and to reduce the economic burden of
managing the wastes, several wastes handling
approaches have been applied in some high coal-
producing countries; which would apply to Kenya
as follows;

Coal Mine Waste Rock (CMWR) reduction and
utilisation

This is an engineering technique that involves the
reduction and utilisation of coal mine waste rock
(gangue) to minimise its environmental impacts.
CMWR is a mixture of different types of rocks
mainly comprising of inorganic materials (SiO.,
FeOs, AlOs;, impurities) and some organic
materials, which requires a proximate analysis of
specific coal mines to determine usage (Fan et al.,
2014). Additionally, the application of CMWR
reduction technique must put into consideration the
local environment conditions (i.e. local market,
local level of technology, financial status and local
policy) and the design of mines (Fan et al., 2014).

To determine CMWR usage, researchers have
identified different ways of usage classification.
However, Li and Han, 2006 identified composition
as the most suitable way of evaluating CMWR
potential usage as shown in Table 2.

Concentration

Criterion Potential usage or product

Fixed carbon content (FCag) >15% Fuel in combustion boiler
6%-15% Mixed with other fuel in combustion boiler
Sulfur content (St,q) >6% Sulfur can be recovered through the gravity separation
process
Ratio of Al,O3 content to SiO, >0.7 Top-grade ceramic products, synthesising series molecular
content sieve, farm fertilizer
>0.3 Al series cleansing agent
Total content of CaO and MgO  <2% Sintered brick
<12% Baking-free brick
>12% Input material for producing special cement, mineral wool

Source: (Fan et al., 2014)

The use of CMWR in brick making and electricity
generation are suitable  revenue-generating
activities for economic development. For example,
in Tiefa coalfield China, 1.377 million tons of
CMWR are used for brick making per year which
generates a net profit of 5.54 million pounds (Fan et
al., 2014), while the use of CMWR as a fuel

admixture for power generation in the coalfield
generates a net profit of 2.19 Million pounds per
year. Social and environmental benefits of CMWR
reduction and utilisation include the reduction in the
area occupied by CMWR and reduction in H,S and
SO, emissions from CMWR combustion (Fan et al.,
2014).
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If applied in Kenya, CMWR reduction and
utilisation would provide economic, socio and
environmental benefits as evidenced above.
However, the technigue has been associated with
secondary pollution and therefore successful coal
mining development and significant economic
benefits from CMWR require the collaboration of
several enterprises including coal miners, power
plants, CMWR users and the support of the
government (Fan et al., 2014).

Coal Sludge Slurry

Coal sludge slurry is a black by-product of coal
washing. It can contain toxic heavy metal elements
(such as cadmium, iron, lead, chromium, arsenic,
nickel and aluminium), organic compounds,
hydrocarbons, and polyacrylamides (Knowlden et
al., 2014). In most coal mines, coal sludge slurry is
stored in ponds or abandoned mines, which pose a
threat due to spilling or leaching into underground
water sources. One perfect example of water
contamination with coal slurry was the coal slurry
spill in West Virginia creek where more than
100,000 gallons of slurry was introduced into the
river leaving more than 300,000 people without
clean water for more than a week (CNN, 2014).

To address such problems of underground water and
aquifer contamination from coal slurry stored in
abandoned coal mines or ponds, passive or active
treatment methods are used. Passive treatment
methods are commonly used because they are less
costly compared to active treatment, but their
effectiveness requires the understanding of the mine
water chemistry and the availability of technologies
(Hedin et al., 2013). According to Hedin et al.
(2013), the following five passive treatments of coal
slurry have been proven effective;

e  Settling ponds: this involves the removal of
dissolved organics or Fe through oxidation,
and removal of aluminium hydroxide solids
and ferric by allowing them to settle on the
bottom.

e Constructed wetlands: these are used
together with settling ponds, and they allow
the settlement of residual suspended solids
that could not settle in the ponds. The
aerobic conditions provided allows bio-
filtration to remove heavy metals,
ammonia, nitrogen and neutralisation of the
mine water acidity

e Vertical flow ponds: these do not remove
organic materials and have to be used
together with settling ponds. Limestone is
used to make the slurry more alkaline and
allow the removal of ferrous and aluminium
objects.

e Anoxic limestone drain: sub-surface
limestone is used to neutralise acidity
especially from anoxic waters comprising
of manganese or ferrous iron.

e Oxic limestone bed: surface limestone is
used to neutralise slurry PH and remove
manganese at a faster rate than in
constructed treatment wetlands. If drained
regularly, oxic limestone beds are also more
effective than anoxic limestone drains in the
removal of aluminium and ferric iron.

However, to design a passive coal slurry treatment
system, careful evaluation of slurry chemical
composition as shown in Figure 3 is required. Coal
slurry management through treatment in Kenyan
mines is, therefore, possible. However, availability
of technology, availability of finances to put-up the
systems, and availability of technical expertise to
analyse the chemical composition of the slurry are
three factors that should not be ignored if slurry
treatment is to be a success. In addition to coal slurry
treatment, Khan et al. (2020) proposes other
measures as regular monitoring of potentially toxic
elements in water around active and abandoned coal
mines, regulation of public mining and proper
training on protection of the environment in an
effort to curb human-induced effects associated
with coal mining on ecological resources.
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Figure 2: Decision tree on the design of passive coal slurry treatment system
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Coalbed Methane (CBM)

Coal mining is often associated with accidents and
GHGs emissions resulting from coal and gas
outbursts. CBM is considered both a clean energy
resource and a major environmental hazard in coal
mining (Guo et al., 2014). With CBM extraction
concerns mainly categorized into two, coal mining
safety is considered as the main concern associated
with coal and CBM extraction in China. However,
in some cases, CBM extraction involves surface
drilling whose main aim is to obtain the CBM
resource To address the safety concern, coal mining
in China involves methane gas extraction before
mining, during mining and after mining, and the

methane is put to several uses (Zhou et al., 2014).
Extracting CBM before mining reduces coal seam
pressure and CBM content, reduces the danger of
outbursts and reduces coal mining CBM emissions
(Wang et al., 2014). During mining, the extraction
of CBM enhances mine safety by minimising CBM
emission into the workface and improving the rate
of CBM extraction; while CBM extraction after
mining helps to keep the goaf airtight (Wang et al.,
2014). Because there exist different applicable
methods of CBM extraction techniques, the choice
of a suitable method depends on several factors
(based on distinctive principles of division) as
shown in Table 3.
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Table 3: Comprehensive CBM extraction from mines

Pre-mining CBM extraction

Extraction

CEM extraction during coal-seam mining

Different coal seams

CBM extraction after coal-zeam mining

Self-coal seam gas extraction
Adjacent coal seam gas extraction

Adjacent rock seam gas extraction

Mining worlforce CBM extraction

Hezding workface CEM extraction

CEM Extraction The location undergoing Goaf CBM extraction
Method construction Fractured zone CBM extraction
Bedding borehole CBM extraction
Crossing borehole CBM extraction
The method used |—— _
Ground well CBM extraction

Tunnel CBM extraction
Buried tube CBM extraction

Different stress state
of coal seam

Original coal seam gas extraction

Pressure-relief coal seam gas extraction

Source: Redrawn from Wang et al. (2014, p.201)

Apart from enhancing safety, in China, CBM
recovery helps in energy recovery whereby
extracted methane is used for cooking and heating
households, power generation in industries, fuel for
automobiles and as an industrial fuel (Zhou et al.,

2014), as shown in Figure 4. However, Zhou et al.
(2014, p. 363) further notes that the choice of CBM
utilisation method is largely dependent on the
availability of appropriate technology and capital
investment.
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Figure 4: Methane drainage and utilisation in China
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Therefore, Kenya can enhance safety in coal mines
through CBM extraction while providing additional
energy sources as has been proven effective in other
countries. However, many factors including
availability of CBM extraction technology and
financial investments, timing and location of coal
seams should be considered; as they determine the
type of method to be used and the most suitable use
of CBM obtained.

Coal Mine Drainage (CMD)

Coal mine wastewater which includes water from
surface construction works, sanitary facilities, open
pits and water from underground mines form one of
the main environmental challenges in coal mining.
In most coal-producing developed countries, CMD
is treated and managed. Some of the uses of treated
mine water include irrigation, domestic use, dust

control, industrial production and purification of the
environment (Haibin & Zhenling, 2010; Mien,
2012).

According to a study conducted in Vietnam on the
management of coal mine drainage, the choice of
mine drainage treatment technology is dependent on
season, quality, and amount of CMD being treated
(Mien, 2012). These technologies range from
simple treatment for the supply of low utilisation
efficiency industrial and agricultural water to
advanced treatment for the supply of high utilisation
efficiency water for domestic use (Q. Feng et al.,
2014). The suitability of CMD usage is dependent
on its utilisation efficiency, and the Ministry of
Land and Resource in China defined a formula for
the determination of utilisation efficiency as
follows;

Generated CMD flow — Discharged CMD flow

Utilisation ef ficiency =

Generated CMD flow

(Fengetal.,2014)
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However, Q. Feng et al. (2014), acknowledges that
successful application of these CMD treatment
technologies requires backing up by proper laws
and regulations. In the case of Kenya where coal
reserves are mainly located in ASAL areas, the
unavailability of water is a major challenge that
could interfere with coal mining in the country. The
problem of water shortage for use in the mines can
therefore be addressed through the treatment of
CMD. However, although CMD treatment has been
proven effective in other countries, the availability
of treatment technologies in Kenya is a significant
factor to be considered; not forgetting that such
technologies will require the establishment of
proper laws and regulations to govern them.

CONCLUSION

As Kenya strives to become an industrialised
middle-income country as stipulated in her Vision
2030 development agenda, the discovery of coal
reserves in the country provides a suitable
opportunity for the country to address its energy
security challenges. Although the discoveries come
at a time when the global focus is the shift from
‘dirty’ energy (fossil fuels) towards renewable
energy in a bid to mitigate human-induced global
warming and climate change; it is also a time when
technological advances have seen the exploitation
of coal energy with minimal environmental
implications.

From the discussion, there are many approaches and
technologies applicable for coal mining in Kenya
with  minimal environmental impacts as
demonstrated in other coal-producing countries.
These range from the use of fully mechanised
underground coal mining technology, land
reclamation, rehabilitation and restoration after
mining; and coal mine wastes reduction and
utilisation. However, many factors come into
consideration in determining the feasibility of
sustainable coal mining in Kenya. First, whether
Kenya’s coal reserves will guarantee energy
security in the country or it will be just but a ‘stop-
gap’ is one factor that Kenya should consider before
shifting her focus from renewable energy and
embarking on massive investments in coal mining
technologies. Second, the question of whether
Kenya should focus on coal power generation to
meet her energy demands largely depends on how

well she is prepared financially to invest in
sustainable coal mining technologies or how much
she is willing to steer her economic growth at the
expense of local and global environmental health.
Third, most clean coal technologies require a high
level of technical expertise, favourable physical
environmental conditions, and backing up with
proper policies and regulations which should be put
into consideration before embarking on coal
mining.
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