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Abstract
Energy is needed for economic growth and more than 70% of the energy generation capacity in India is by using coal.
The production of coal was 430.83 Mt out of which opencast contributed to around 373 Mt in 2006 with an estimated
overburden removal of 600 million m®. In India, opencast mining is most prominent method of coal excavation. However,
each year hundreds of acres of pristine forest and productive agricultural land are brought in the gambit of open cast coal
mining. Moreover, open cast mining leaves behind a lot of over burden which is an environmental problem. Faced with a
burgeoning population, agriculture in India must bring under its gambit the non-conventional or non-traditional area, to
feed the teeming millions. Reclaimed coal mine areas could be the non-traditional areas. Among the two methods of
restoration, physical methods are costly and not viable. Biological methods are of low cost hence most appropriate.
Among biological technique using tree species to restore coal mine spoil holds great promise because it accelerate the soil-
forming processes, control erosion, build up organic matter, develop microbial communities, initiate nutrient cycling,
decreases air and water pollution, reduces geo-environmental disasters, maintain biodiversity and enhance overall

aesthetics of the area.
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Introduction

The rate of consumption of mineral resources is
continuously increasing with the advancement of
science and technology, economic development,
industrial expansion, acceleration of urbanization
and growth of population. Growth of our society
and civilization thus heavily relies upon the mining
industry to operate and maintain our comfort. India
has long been recognised as a nation well endowed
in natural mineral resources. India is ranked 4™
amongst the mineral producing countries, behind
China, United States and Russia, on the basis of
volume of production. It is an extremely important
sector and contributes significantly to our Gross
Domestic Product. Energy is another component
that is needed for economic growth, for improving
the quality of life and for increasing opportunities
for development. India’s coal consumption rank
third in the world, and the country’s demand for
coal continues to grow much faster than the world
average. The Integrated Energy Policy (IEP, 2006)
document formulated by Planning Commission in
August 2006 has presented several alternative
scenarios of energy mix to sustain a 8% growth rate
until 2031-2032. The requirement of coal has been
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projected to 2,037 Mt (2031-2032) against the 627
Mt projected for the end of 2011-12 (11" plan).
However, the requirement of coal -based energy
has been projected to vary from 2,555 Mt for a coal
dominant scenario to 1,540 Mt in the scenario of
full potential of nuclear, hydro and renewable
resources along with all energy conservation
measures. Therefore, coal will remain a dominant
source of energy in India up to 2031-2032 and
possibly beyond (Chaudhuri, 2008). Thus coal
mining industry in India play a very important role
in the country’s economy.

The goal of coal mining is to obtain coal from the
ground. There are two processes by which coal can
be removed from the ground opencast mining and
underground mining. In India, the share of opencast
production has increased from 26% (20.77 Mt) in
1974-1975 to 84.95% (345.79 Mt) in 2005-2006.

Impacts of opencast mining

The impacts of opencast mining are many-fold.
During surface mining activities, trees, plants, and
topsoil are cleared from the mining area. This
destroys landscapes, forests and wildlife habitats at
the site of the mine resulting in soil erosion and
destruction of agricultural land. When rain washes
the loosened top soil into streams, sediments
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pollute waterways that can hurt fish and smother
plant life downstream, causing disfiguration of river
channels and streams, which leads to flooding.
There is an increased risk of chemical
contamination of ground water when minerals in
upturned earth seep into the water table, and
watersheds are destroyed when disfigured land
loses the water it once held. In addition it causes air
and noise pollution. On the other hand,
underground mining causes huge amounts of waste
earth and rock to be brought to the surface. These
wastes often become toxic when it comes into
contact with air and water. It causes subsidence as
mines collapse and the land above it starts to sink.
This causes serious damage to buildings. It lowers
the water table, changing the flow of ground water
and streams. It also disrupts soil components such
as soil horizons and structure, soil microbe
populations, and nutrient cycles that is crucial for
sustaining a healthy ecosystem and hence results in
the destruction of existing vegetation and soil
profile (Kundu and Ghose, 1997). Coal mining also
produces greenhouse gas emissions and ultimately
loss of economic wealth.The overburden dumps
produced by coal mining have adverse factors such
as elevated bioavailability of metals; elevated sand
content; lack of moisture; increased compaction;
and relatively low organic matter content. Acidic
dumps may contain sulphidic material, which can
generate acid-mine-drainage (Ghose, 2005).

Eco-restoration

In India, land degradation due to mining is
inevitable as major coal deposits are under thick
forest cover and more than 85% of coal is extracted
by opencast method. It is imperative from the above
that the mining process must ensure return of
productivity of the affected land. An increase in the
concerns for environment has made concurrent
post-mining restoration of the degraded land as an
integral feature of the whole mining spectrum
(Ghose, 1989). Restoration is the process by which
derelict or highly degraded lands are returned to
productivity, and by which some measures of biotic
function and productivity is restored. Long term
mine spoil restoration requires the establishment of
stable nutrient cycles from plant growth and
microbial processes (Singh et al., 2002; Kava mura
and Esposito, 2010). Soil provides the foundation
for this process, so its composition and density

directly affect the future stability of the restored
plant community. Restoration of vegetation cover
on overburden dumps can fulfill the objectives of
stabilization, pollution control, visual improvement
and removal of threats to human beings (Wong,
2003). Restoration strategies must address soil
structure, soil fertility, microbe populations, top soil
management and nutrient cycling in order to return
the land as closely as possible to its pristine
condition and continue as a self-sustaining
ecosystem.

All landscape restoration schemes has two distinct
types: (a) physical, technical or engineering (this is
the high-cost) and (b) biological (this is low cost)
Therefore, biological restoration is most adopted
and it concerned with establishing and maintaining
vegetation cover on the landform, which is
compatible with surround landscape, stable and
fulfils after-use requirements. Planting is done to
enhance the speedy recovery of ecosystem.
Therefore, establishment of tree cover in mine
degraded land aims to accelerate soil-forming
processes, control erosion, build-up organic matter,
develop microbial communities, initiate nutrient
cycling and enhance overall aesthetics of the
area.The concept of restoration using trees is
simple. Trees are efficient biomass generators.
They add more organic material to the soil, both
above and below ground, than other plants, and
they are associated with a relatively large array of
soil organisms, including earthworms (Banovet al.,
1995). Their deep roots involve a greater depth of
raw mine stones in the soil organic system. They
loosen soils to greater depths than grass and, with a
little encouragement, penetrate to the less dense soil
layers that lie below the compacted surface layers
that characterize many lands reclaimed after surface
coal mining (Haigh, 1995). Given time, trees create
new self-sustaining topsoil’s in and above the mine
spoils.

In view of the increasing mining activities,
decreasing soil fertility and adverse effects on soil
flora and fauna, it is of utmost concern to monitor
the physico-chemical,biological characteristics of
coal mine overburden spoil as affected by planting
tree species to gain a greater understanding of the
direction of improving in soil fertility and
bioremediation. It is an also a pre-requisite for
assessing the process of spoil restoration with
respect to time.
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Conclusion

Most of the physical, chemical and biological
properties improved over the years of restoration
under plantation. Hence it may be concluded that
planting trees is an excellent way of restoration of
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