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Abstract

Nature is being mercilessly exploited by mankind in various ways for greed and short-term
benefits without realizing its consequences. Degradation of environment due to population
explosion, rapid industrialization, unplanned urbanization and destruction of natural
resources, has made the life of human beings miserable on the earth. The main intent of the
present paper is to introduce the academicians, policy makers and planners to recent research
trends in the field of extraction of construction material from earth. It presents a detailed
review of literature on the processes and patterns of extraction of construction material and
their potential geo-environmental and socio-economic impacts world over since 1990s. A
detailed survey of literature on this theme has been categorized into three major groups and the
case studies pertaining to each group have been succinctly described in subsequent sections.
The review is based on literature available through internet and manual library consultation of
national and international database of peer-reviewed scientific journals, reports,
monographs, newspapers and M.Sc, M.Phil and Ph.D dissertations. The study reveals that the
bulk of the literature relates to impacts of extraction of construction material on geo-
environmental, socio-political-economic, health hazard and safety issues. There are some
studies which deal with processing stages of raw materials such as stone crushers. There are
also studies relating to large-scale mining and only a limited number of them belong to
developing countries. Respiratory impacts and problematic occupational health hazards
relating to mining are widely studied. There are evidences of long-term impacts of mining on
health of workers. There has been a rapid increase in use of new techniques (such as Remote
Sensing and GIS) in mineral extraction studies since early nineties but most applications are
still in their infancy. Based on this review, the study also provides some fundamental
methodological recommendations for studies on mineral exploitation in developing nations.

Introduction defined by UNEP as “the extraction of minerals
Minerals cover a wide variety of from the earth”. The extraction of valuable
naturally occurring substances which are minerals or other geological materials from the

generally extracted for human use. Mining is earth is a process that begins with the
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exploration and discovery of mineral deposits
and continues through processing to the closure
and remediation of worked-out sites. The
minerals extracted in the greatest quantities are
those used in construction industry. Mining of
construction material mainly include sand,
clay, sandstone, slate, marble and lime stone.
But extraction of construction material from the
earth crust is being done on heavy
environmental and social costs. There is a
plenty of literature available to highlight the
geo-environmental and socio-economic
impacts of mining of construction material in
different parts of the world.

The physical environment is being
exploited recklessly by human beings world
over, particularly since the advent of industrial
societies. The issues pertaining to
environmental degradation have become a
prime concern to the society and researchers
since the Earth Summit, 1992 (Gutti, et al.,
2012). There is an urgent need of maintaining
focus on environmental issues as these are
directly linked to survival of human
civilization. The environmental degradation
caused by mining of construction material has
been central theme of many studies (Mayers,
1999; Mortin, 1999; Kartam et al., 2004; Katz,
2006). In 21st century world, many regions are
witnessing a spurt in construction and building
of infrastructure (Singh et al., 2007). In 1800,
Beijing was the only city with a population
exceeding one million and worldwide only
seventy four cities had population more than
one lakh (Johnson et al., 2007). No matter what
are the driving forces of urbanization, today
over two hundred metropolitan areas have
population in excess of 1 million. To meet this
ever growing demand for housing and
infrastructure, construction material like sand,
stone, clay and cement are needed in large
quantities (Tepordei, 1995; Marh and Pathania,

2008; Padmalal et al., 2008; Leeuw et al.,
2010). It is estimated that some 13 billion tons
of stone, 10 billion tons of sand and gravel, and
500 million tons of clay are used annually
(Monforton and Windsor, 2010). With the
rapidly growing world population and
increasing mega infrastructure projects, these
figures are expected to increase. The extraction
of construction material at such a large scale is
driven by the demand created in the process of
construction of high rise group housing and
commercial complexes, growth of new private
townships, adding more lanes to highways,
expressways, flyovers, bridges, modernization
of airports, metro railways and other major
infrastructure projects (Singh et al., 2007). Due
to all these factors demand of extraction
material has increased manifold which has
given ample impetus to mining of construction
material in large quantity. This demand for
construction material is growing around the
world, particularly in newly developing
countries, where the rapid economic
development causes strong growth of the
construction industry (Leeuw, etal., 2010).

For deriving the construction materials
mining operations include drilling, blasting,
extraction, loading, transportation of mined
material, dumping of waste materials etc. All
these activities involved in availing the
construction material usually amount to
environmental deterioration of various degrees
(Chandrasekaran and Ramkumar, 1991;
Agarwal and Gupta, 2006; Padmalal, 2006;
Bhadra et al., 2007; Bahrami et al., 2008;
Ahmed et al., 2010; Zhang et al., 2012;
Hussain, 2013).Destructive effects of
extractive industry start with exploration,
extend through the extraction and processing of
minerals, and may continue even after closure
of mine (Drew et al., 2002; Maheshwari and
Badola, 2007; Badola, 2008; Maheshwari,
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2008; Pal, 2009; Obeng, 2010). Extractive
activities affect almost all environmental
factors namely land, air, water, flora and fauna
and human environment including community
health and safety, local community lifestyles,
cultural survival, social order and economic
well-being (Hilson, 2002; Labonne, 2002;
Donoghue, 2004, 2005; Haritash et al., 2006;
Badenhorst, 2009; Musah and Barkarson,
2009; Monforton and Windsor, 2010; Nanda et
al., 2010; Khandelwal, 2011; Saini et al., 2011;
Dasgupta et al., 2012; Padhy, 2013). Adverse
effects of mining of construction material
include permanent loss of natural resources,
alteration in land-uses, degradation of
ecosystem, destruction of key flora and fauna,
displacement of population, desertion of
settlement, crime and diversion of individuals
and communities from traditional practices to
boom-bust employment and mining (Clark,
1996; Kumar, 1996; Macfarlane and Mitchell,
2003; Dutt, 2003, 2009; Choudri and Chachadi,
2006; Connors, 2007; Shareef, 2007; Badola,
2008; Maheshwari, 2008; Maheshwari and
Intodia, 2010; Chauhan, 2010; Govindaraj et
al., 2013). The mining sites of construction
material directly or indirectly pose serious
threats to both the living as well as non-living
beings through physical and chemical
modification of the environment. It is one of the
ways which leads to soil pollution (Ghose,
2004; Haritash et al., 2006; Adewole and
Adesina, 2011). Mining also leads to
diminishing of essential nutrients and organic
matter in soils and deters biological activity and
biomass productivity (Pandey and Kumar,
1996; Saha and Padhy, 2011). Spurt in
quarrying, mining and construction activities
have resulted in more landslides, land slip and
debris fall in hilly areas (Rao and Rao, 1990).
Blasting increases the frequency of hazards due
to vibration in the loose and fragile soil and

carth surface (Kahriman et al., 2002; Folchi,
2003; Kuzu and Ergin, 2005; Kesimal et al.,
2008). It also poses serious problems for human
health and induces various diseases among
mine workers and local residents (Donoghue,
2004, 2005; Semple et al., 2008; Tiwari et al.,
2010; Yadav et al., 2011). Thus, the mining
activities not only cause adverse impact on
surrounding environment but also lead to
deterioration in the quality of life of people
(Naronha and Nairy, 2005; Mishra et al., 2008).
However, it is important to elucidate that in
spite of its contribution in environment and
health related problems; mining for
construction material significantly contributes
to national revenues and plays a pivotal role in
alleviating poverty (Venkataraman, 1995;
Hegdeetal., 2008; Govindaraj etal.,2013).

The negative impact of the extractive
industry is well known and adequately
documented, not only by conservation bodies
and environmental activists but also by
governments and the mining industry.
Extraction of sand, silt, stone and clay
resources has environmental impacts which
were first reported in the developed world
(Sonak et al. 2006; Kondolf 1994, 1997). But
with the expansion of infrastructure in
developing countries, concern about extraction
induced environmental impacts has been raised
increasingly world over (Mensah, 2002; Lu et
al.,2007; Wuetal., 2007; Padmalal et al., 2008;
Govindaraj et al., 2013). It has also been argued
that globalization driven spurt in extraction of
construction material has resulted in
universalization of environmental degradation
(Sonak etal 2006).

Objectives of the Study

In the present study an attempt has been
made to present an overview of literature and an
exhaustive list of studies pertaining to
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extraction of construction material and its
impacts on the geo-environmental and socio-
economic conditions. The study brings out a
detailed literature review and compilation of
721 references contributed by eminent scholars
with different backgrounds. The cited
references relate to various aspects of mining of
construction material and their impacts on
environment and society. The study is designed
to provide information on nature of studies
carried out world over on the theme geo-
environmental and socio-economic impacts of
mining of contruction material.

Methods of Accessing and Reviewing
Literature

The studies on societal and
environmental impacts of mining activity draw
greater interest today than ever before. Large
scale environmental degradation caused by
extraction activities is now considered as a
major factor seriously disturbing the natural
eco-balance which is most essential for the
survival of all types of living organisms on the
earth surface (Pollin and Sinding, 1993).
Keeping this in the view, reviews of literature
on mining and associated activities and their
impact on the environment and socio-economic
conditions have been presented by several
researchers since early nineties (Singh et al.,
1991; Farmer, 1993; Bovenzi and Hulshof,
1999; Warhurst et al., 1999; Agrawal, 2000;
Hnizdo and Vallyathan 2003, and Pavloudakis,
2013). These studies indicate that extractive
industry related reviews are essential for
providing inputs in environment and mining
management and minimizing adverse effects of
mining on geo-environmental and socio-
economic conditions. In the present study an
attempt has been made to present a review of
the concerned literature compiled from
scattered locations and different sources. There

is only a limited literature available on the
selected theme prior to 1990s. Hence, the
literature reviewed in the present study pertains
to the period 1990s onward.

The review is based on literature
available through internet and manual library
consultations from national and international
database of peer-reviewed science journals,
reports, monographs, newspapers and M.Sc,
M.Phil and Ph.D dissertations. The resourceful
libraries of reputed Indian universities,
National Remote Sensing Centre, Hyderabad
and Indian School of Mines, Dhanbad have
been accessed to search the literature. During
the manual consultation, the online data bases
of these libraries/centers have also been used.
Online data resources of UGC consortium for
national and international journals and books at
Jawaharlal Nehru Library, Kurukshetra
University, Kurukshetrahave have been
extensively consulted to obtain the concerned
literature. Health related literature was
accessed through PubMed, an international
database of peer-reviewed scientific journals
related to health, occupation and environment
(http://www.ncbi.nlm.nih.gov/pubmed).
Through these search methods more than 1000
full papers, reports and abstracts were retrieved
and downloaded. Finally, on the basis of their
relevance to the theme, 721 studies were
selected for review. Themes-wise, these studies
have been categorized into three major groups
(I) Mining induced geo-environmental
impacts, (II) Mining induced socio-economic
impacts and (III) Innovation, technology and
application of geospatial approach in studies on
mining.

I. Mining Induced Geo-environmental
Impacts

Mining of construction material creates
vast stretches of derelict lands which are
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technically areas of “no value” or to be more
precise areas of “negative value” (Soni et al.,
1992). It implies that the mining affected areas
on one side lose ecological and socio-economic
yields and on other side become a threat to the
ecological and socio-economic stability in
adjoining area. The mining operations have led
to a number of environmental problems namely
deforestation, removal of fertile top soil,
unsuitable and unstable slopes prone to sliding
and erosion, siltation of water bodies due to
wash of mineral overburden dumps; air
pollution due to discharge of dust, ground
vibration caused by heavy blasting and finally
the socio-economic status of local people
(Fig.1).

In the past, mining particularly surface
mining, has rendered vast stretches wastelands
across the world. It is not only responsible for
our declining biological productivity but also a
threat to our ecological and socio-economical

security. This section includes the studies
related to geo-environmental impacts of
extractive and processing industries. There is a
long list of studies on this theme such as
Chowdary et al., 1990; Erskine, 1990; Garg,
1990; Nath and Nath, 1990; Rajvanshi and
Srivastava, 1990; Rao and Rao, 1990; Whitlow,
1990; Chandrasekaran and Ramkumar, 1991;
Beckerman, 1992; Chaulya et al., 1992; Pant
and Singh, 1992; Priester and Hentschel, 1992;
Dhar and Mobin, 1993; Heath et al., 1993;
Poulin and Sinding, 1993; Kondolf, 1994a;
Poulin et al., 1994; Rai, 1994; Bruce, 1995;
Goudies, 1995; Krishna, 1995; Pandey et al.,
1995; Soni and Dube, 1995; Dissanayake and
Rupasinghe, 1996; Jhanwar, 1996; Kumar,
1996; Pant and Kharkwal, 1996; Roy et al.,
1996; Saritha et al., 1996; Murthy et al., 1997;
Gaiero et al., 1998; Iwanoff, 1998; Kondolf,
1998a; Meador and Layher, 1998; Boni et al.,
1999; Maiti, 1999; Manaf, 1999; Ren and

Geo-Environmental Impacts of Mining

Fig. 1
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Reddish, 1999; Verma, 1999; Willis and
Garrod, 1999; Agarwal, 2000; Bell et al., 2000;
Bridge and McManus, 2000; Harding et al.,
2000; Kumar and Rawat, 2000; Kumar et al.,
2000; Morgan, 2000; Rao et al., 2000; Singh
and Rastogi, 2000; Sinha et al., 2000; Anoop,
2001; Igbal and Shafig, 2001; Nnabo and
Taiwo, 2; Halvorson, 2002; Ibrahim, 2002;
Mensah, 2002; Merchant, 2002; Yadav, 2002;
Ghose, 2003; Lapcik, 2003; Macfarlane and
Mitchell, 2003; Sebastian, 2003; Sheeba and
Arun, 2003; Sreeja et al., 2003; Ghose and
Kumar, 2004; Martinec and Schejbalova, 2004;
Sreekumar and Thomas, 2004; Steve, 2004;
Wang, 2004; Xiaohong et al., 2004; Chatterji,
2005; ICN, 2005; Kuzu and Ergin, 2005; Lin et
al., 2005; MPCB, 2005; Rinaldi et al., 2005;
Singh, 2005; Vagholikar, 2005; Agarwal and
Gupta, 2006; ICN, 2006; Kahriman et al., 2006;
Kitula, 2006; Paull et al., 2006; Sonak et al.,
2006; Sreebha and Padmalal, 2006; Aigbedon,
and Iyayi, 2007; Bhadra et al., 2007; Connors,
2007; Maheshwari and Badola, 2007; Ranade,
2007; Celik and Sabah, 2008; Hegde et al.,
2008; Jordan et al., 2008; Kesimal et al., 2008;
Lobo, 2008; Marh and Pathania, 2008;
Padmalal et al., 2008; Van-Kruchten, 2008;
Woldai and Taranik, 2008; Chaurasia et al.,
2009; Chi and Hoa, 2009; Ghosh, 2009 ; Koul,
2009; Monjezi et al.,, 2009; Musah and
Barkarson, 2009; My and Hoa, 2009; Pal, 2009;
Yadav et al., 2009; Yadav and Sengupta, 2009;
Zhou et al., 2009; Chatterjee, 2010; Chauhan,
2010; Chevrel et al., 2010; Obeng, 2010; Singh
and Sood, 2011; Sreebha and Padmalal, 2011;
Thakur, 2011; Dasgupta et al., 2012; Gutti, et
al., 2012; Zhang et al., 2012; Hussain, 2013;
Pavloudakis, 2013; White, 2013. Studies on
this major theme are further sub-divided into
following sub-themes:

(i) Mining and Water Resources

Impacts of extractive industry on water
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resources can be classified as (a) Groundwater
Resources and (b) Surface Water Resources.

(a) Mining and Groundwater Resources
(water quantity and quality)

Pandey et al., 1995; Apaydin et al.,

1996; Sengupta, 1997; Antonopoulos and
Wyseure, 1998; Mas-Pla et al., 1999;
Chatterjee et al., 2000; Dasgupta and Purohit,
2001a; Dasgupta and Purohit, 2001b; Dasgupta
and Purohit, 2001c; Rice et al., 2001; Blodgett
and Kuipers, 2002; Arun et al., 2003; Limaye,
2003; Choudri and Chachadi, 2006; Cooper et
al., 2006; Obiekezie et al., 2006; Rao, 2006;
Sonak et al., 2006; Adnani, et al., 2007;
Ardejani et al., 2007; Naik et al., 2007a;
Navarro and Carbonel, 2007; Lai-gui et al.,
2008; Rizzo et al., 2008; Selvakumar et al.,
2008; Dash, 2009; Dogaru et al., 2009; Nair,
2009; NEERI, 2009; Peckenham et al., 2009;
Sudhakar, 2009b; Anonymous, 2010d;
Maheshwari and Intodia, 2010; Apaydm, 2012;
Aromolaran, 2012.
(b) Mining and Surface Water Resources
(water quantity, river ecosystem, river
geomorphology, channel degradation, channel
incisions, channel adjustment, river pollution,
sediment supply, bed load transport, river
dredging and channel dynamics, acid mine
drainage, geomorphic effects, coastal
environment, marine and off-shore, hydro-
chemical, hydro-geological, flood control and
wet lands)

Anonymous, 1985; Kondolf, 1998a;
Anctil and Quellet, 1990; Benke, 1990;
Erskine, 1990; O'flynn, 1990; Collins, 1991;
Brown and Lyttle, 1992; Jinxiu et al., 1992;
Kanehl and Lyons, 1992; Kondolf, 1993;
Kondolfand Swanson, 1993; Kwan and Abbey,
1993; Poulin et al., 1994; Sivakumar et al.,
1994; Kondolf, 1994a; Kondolf, 1994b;
Collins, 1995; Mohan, 1995; Zhou, 1995;
Kondolf and Larson, 1995; Petit et al., 1996;
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Saritha et al., 1996; Dunn, 1997; Hartfield,
1997; Jacobson, 1997; Mossa and McLean,
1997; Paul, 1997; Yuan and Chenkang, 1997;
Kitetuand Rowan, 1997; Kondolf, 1997; Liand
Chen, 1997; Peiffer et al., 1997; Singh et al.,
1997; Brown et al., 1998; Florsheim et al.,
1998; Harvey and Smith. 1998; Meador and
Layher, 1998; Mossa and Autin, 1998; Sear and
Archer, 1998; Kondolf, 1998b; Decker et al.,
1999; Gaillot and Piegay, 1999; Willis and
Garrod, 1999; Zhangren et al., 1999; Bayley
and Baker, 2000; Erskine and Green, 2000;
Nnabo and Taiwo, 2001; Charlier, 2002; Drew
et al., 2002; Femmer, 2002; Healey and Wo,
2002; Pandey et al., 2002; Sainz et al., 2002;
Williams et al., 2002; Kondolf et al., 2002;
Yang et al., 2002; Farrant et al., 2003; Marston
et al., 2003; Sheeba and Arun, 2003; Sreeja et
al., 2003; Weeks et al., 2003; Macfarlane and
Mitchell, 2003; Padmalal et al., 2003; Byrnes et
al., 2004; Kumar and John, 2004; Lopez, 2004;
Maa et al.,, 2004; Mao and Huang, 2004;
Sreeckumar and Thomas, 2004; Carey et al.,
2005; Gob et al., 2005; Hallberg and Johnson,
2005; Hemalatha et al., 2005; Rinaldi et al.,
2005; Roviraetal., 2005; Simonini et al., 2005;
Kim, 2005; Lin et al., 2005; Silva et al., 2005;
Chen et al., 2006; Mitchell, 2006; Sebastian,
2006; Sreebha and Padmalal, 2006; Sreekumar
and Thomas, 2006; Padmalal, 2006; Cidu,
2007; Garcia et al., 2007; Hanamgond, 2007;
HARSAC, 2007; Jiaand Luo, 2007; Kumar and
Gopalan, 2007; Liangwen et al., 2007; Lu et al.,
2007; Marquez et al., 2007; Soni, 2007;
Warhate et al., 2007; Chunmel et al., 2008;
Erskine, 2008; Maheshwari, 2008; Padmalal et
al., 2008; Charya, 2009; Jacob and Lala, 2009;
Naydenova and Roumenina, 2009; Yadav et al.,
2009; Arivanantham, 2010; Bagchi, 2010;
Charou et al., 2010; Pathania et al., 2010;
Leeuw et al., 2010b; Nair, 2010a; Nair, 2010b;
Ashraf et al., 2011; Lawal, 2011; Naja et al.,

2011; Sreebha and Padmalal, 2011;
Anonymous, 2012; Tamang, 2013.

(ii) Mining and Air Pollution

Chowdary et al., 1990; Pandey and Simba,
1990; Prasad and Inamdar, 1990; Chatter, 1991;
Gunamani and Arjunan, 1991; Prasad and
Inamdar, 1991; Prasad et al., 1991; Rao, 1991;
Sharma and Sharma, 1991; Aslam et al., 1992;
Saralabai and Vivekanandan, 1992; Sifakis and
Deschamps, 1992; Farmer, 1993; Mishra et al.,
1993; Satao et al., 1993; Pandey and Nand,
1995; Saralabai and Vivekanandan, 1995;
Trivedi and Singh, 1995; Wahid et al., 1995a;
Wabhid et al., 1995b; Pandey and Kumar, 1996;
Uma and Rao, 1996; Liu et al., 1997; CMRI,
1997; Pandey et al., 1999; Somashekar et al.,
1999; Agrawal, 2000; Landfield and Karra,
2000; Singh, 2000; Banerjee et al., 2001;
Chaulya et al., 2001; Rego et al., 2001; Salami
et al., 2002; Howel et al., 2003; Kissell and
Chekan, 2003; Mishra et al., 2003; Pandey et
al., 2003; Organiscak and Reed, 2004;
Rajlakshmi, 2004; Pandey et al., 2005; Naik et
al., 2007b; Green et al., 2008; Raina et al.,
2008; Chaurasia etal., 2009; Chudnovsky etal.,
2009; Sivacoumar et al., 2009; Ahmed et al.,
2010; Nanda et al., 2010; Raajasubramanian et
al., 2011; Saha and Padhy, 2011; Saini et al.,
2011; Padhy,2013.

(iii) Mining and Noise Pollution (blasting,
fly stone)

Felice, 1993; Singh, 1993; Johnston and
Durucan, 1994; Jimeno et al., 1995;
Mukhopadhyay and Dey, 1998; Chatterjee et
al., 2000; Kahriman et al., 2002; Folchi, 2003;
Tuncer et al., 2003; Kahriman et al., 2004;
Kahriman et al., 2005; Kecojevic and
Radomsky, 2005; Kesimal et al., 2005a; Kuzu
and Ergin, 2005; MPCB, 2005; Kahriman et al.,
2006; Kahriman et al., 2006; Kecojevic et al.,
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2006; Kesimal et al., 2008; Ozer et al., 2008;
Maheshwari, 2008; Fisne et al., 2011;
Khandelwal, 2011.

(iv) Mining Impacts on Forest and Wildlife
Rao, 1991; Sharma and Sharma, 1991; Kanehl
and Lyons, 1992; Farmer, 1993; Heath et al.,
1993; Mishra et al., 1993; Dixon and Hambler,
1993; Saralabai and Vivekanandan, 1995;
Trivedi and Singh, 1995; Nieman and
Tamerkin, 1995; Uma and Rao, 1996; Charya,
2009; Decker et al., 1999; Somashekar et al.,
1999; Harding et al., 2000; Morgan, 2000; Pant
et al., 2000; Rao et al., 2000; Igbal and Shafig,
2001; Nnabo and Taiwo, 2001; Conrad et al.,
2002; Mahajan and Kohli, 2002; Rao and Tak,
2002; Salami et al., 2002; Sanderson et al.,
2002; Marston et al., 2003; Padmalal et al.,
2003; Sheeba and Arun, 2003; Byrnes et al.,
2004; Simonini et al., 2005; Arun et al.,
2006;Padmalal, 2006; Ronnie, 2006;
Chattopadhyay, 2007; Kuecker, 2007; Naik et
al., 2007b; Badola, 2008; Ahuja, 2009; Koul,
2009; Kuemmerle et al., 2009; Liu et al., 2009;
Shank, 2009; Zhou et al., 2009; Dash and
Chowdhury, 2010; Mahapatra, 2010; Singh,
2010; Anonymous, 2010e; Anonymous, 2010c;
Moudgil, 2011; Saha and Padhy, 2011; Saini et
al.,2011; Moudgil, 2011; Padhy, 2013.

(v) Mining and Land Degradation (aesthetic
and physical changes)

Bradshaw, 1990; Rao and Rao, 1990;
Chowdary et al., 1990; Chandrasekaran and
Ramkumar, 1991; Sonietal., 1992; Priester and
Hentschel, 1992; Rai, 1994; Soni and Dube,
1995; Kumar, 1996; CMRI, 1997; Wright and
Stow, 1999; Morgan, 2000; Kumar and Rawat,
2000; Mukhopadhyay and Sinha, 2002; Pandey
et al., 2002; Viswanath, 2002; Nawaz et al.,
2003; Soni and Loveson, 2003; Lapcik, 2003;
Meulen et al., 2004; Steve, 2004; Hemalatha et
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al., 2005; Batty, 2005; Choudri and Chachadi,
2006; Kaliampakos and Mavrikos, 2006;
Agarwal and Gupta, 2006; Berhe, 2007;
Maheshwari and Badola, 2007; Connors, 2007;
Shareef, 2007; Maheshwari and Badola, 2007;
Badola, 2008; Maheshwari, 2008; Pal, 2009;
Musah and Barkarson, 2009; Maheshwari and
Intodia, 2010; Chauhan, 2010; Singh and Sood,
2011.

(vi) Mining and Agriculture

Pandey and Simba, 1990; Prasad and Inamdar,
1990; Chatter, 1991; Prasad and Inamdar, 1991;
Prasad etal., 1991; Rao, 1991; Chandrasekaran
and Ramkumar, 1991; Saralabai and
Vivekanandan, 1992; Soni et al., 1992; Davis et
al., 1993, Satao et al., 1993; Darmody, 1995;
Pandey and Nand, 1995; Wahid et al., 1995a;
Wahid et al.,, 1995b; Soni and Dube, 1995;
Darmody, 1995; Alexander, 1996; Pandey and
Kumar, 1996; Jhanwar, 1996; Kumar, 1996;
Liu et al., 1997; Dunn, 1997; Pandey et al.,
1999; Ravikumar et al., 2000; Singh, 2000;
Hemalatha, 2003; Kandrika and Dwivedi,
2003; Pandey et al., 2003; Lapcik, 2003;
Sebastian, 2003; Ghose, 2004; Sreekumar and
Thomas, 2004; Hemalatha et al., 2005; Lin et
al., 2005; Pandey et al., 2005; Silva et al., 2005;
Rao, 2006; Agarwal and Gupta, 2006;
Sebastian, 2006; Hareef, 2007; Naik et al.,
2007b; Singh et al., 2007; Shareef, 2007;
Maheshwari and Badola, 2007; Hegde et al.,
2008; Padmalal et al., 2008; Raina et al., 2008;
Selvakumar et al., 2008; Rizzo et al., 2008;
Maheshwari, 2008; Selvakumar et al., 2008;
Govindaraj et al., 2009; Hatsingimari, 2009;
Musah and Barkarson, 2009; Govindaraj et al.,
2009; Jacob and Lala, 2009; Songara and Rai,
2009; Pal, 2009; Onwuchekwa et al., 2009;
Charou et al., 2010; Pathania et al., 2010;
Maheshwari and Intodia, 2010;
Raajasubramanianetal., 2011; Saha and Padhy,
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2011; Aromolaran, 2012; Govindaraj et al.,
2013; Padhy, 2013.

(vii) Mining and Soil Health (soil erosion)

Asubiojo et al.,, 1991; Soni et al., 1992;
Alexander, 1996; Dissanayake and
Rupasinghe, 1996; Hartfield, 1997; Liu et al.,
1997; Peiffer et al., 1997; Yuan and Chenkang,
1997; Antonopoulos and Wyseure, 1998;
Meador and Layher, 1998; Gaillot and Piegay,
1999; Maiti, 1999; Kumar and Rawat,
2000;Loch, 2000; Ravikumar et al., 2000;
Desiderius, 2002; Femmer, 2002; Masalu,
2002; Williams et al., 2002; Hemalatha, 2003;
Kandrika and Dwivedi, 2003; Weeks et al.,
2003; Ghose, 2004; Graham and Haynes, 2004;
Lopez, 2004; Bowen et al., 2005; Fulton and
Wells, 2005; Agarwal and Gupta, 2006;
Haritash et al.,, 2006; Hemalatha et al.,
2005;Ibanga et al., 2005; MPCB, 2005; Pandey
et al., 2005; Silva et al., 2005; Rao, 2006;
Sinnett et al., 2006; Yuan et al., 2006; Hareef,
2007; Warhate et al., 2007; Abakumov, 2008;
Burke, 2008; Hegde et al., 2008; Padmalal et
al., 2008; Rizzo et al.,, 2008; Musah and
Barkarson, 2009; Onwuchekwa et al., 2009;
Pal, 2009; Songara and Rai, 2009; Pathania et
al., 2010; Adewole and Adesina, 2011;
Ozturkmen and Kavdir, 2012;Tamang, 2013.

(viii) Mining and Danger/Safety (landslide,
vibration, slope instability)

Thomas and Clarke, 1992; Johnston and
Durucan, 1994; Dasgupta and Harrison, 1996;
Dhar, 1996; Wasserman et al., 1997; Ahuja,
1997; Bovenzi and Hulshof, 1999; Schiffbauer,
1999; Kahriman et al., 2002; Viswanath, 2002;
Tuncer et al., 2003; Kahriman et al., 2004; Joy,
2004; Kesimal et al., 2005; Kecojevic and
Radomsky, 2005; Kesimal et al., 2005b;
Kahriman et al., 2006; Mandal and Srivastava,
2006; Ozer et al., 2008; Suwa et al., 2008;

Foster et al., 2008; Kesimal et al., 2008;
Anonymous, 2009b; Badenhorst, 2009;
Anonymous, 2010b; Monforton and Windsor,
2010; Khandelwal, 2011.

(ix) Mining and Land Management
(sustainability analysis, optimization,
alternative use, waste management, sustainable
development)

Campbell, 1992; Dhar, 1994; Kondolf, 1994b;
Nieman and Tamerkin, 1995; Stern, 1995;
Csoke et al., 1996; Hudson, 1996a; Hudson,
1996b; Rao, 1996; Chaulya, 1997; Dhar, 1997;
Kitetu and Rowan, 1997; Fasihuddin, 1998;
Hudson, 1998; Kondolf, 1998b; Cowell et al.,
1999; Hart et al., 1999; Wernstedt and
Cumming, 1999; Bose, 2000; Flynn, 2000;
Landfield and Karra, 2000; O'flynn, 2000;
Peiter et al., 2000; Chaulya et al., 2001;
Maponga and Munyanduri, 2001; Patil, 2001;
Wilson, 2002; Ghose, 2003; Harrison and
Steadman, 2003; Kissell and Chekan, 2003;
Kumar et al., 2003; Rao and Sapare, 2003;
Vijayalakshmi et al., 2003; Kartam et al., 2004;
Kumar et al., 2004; Monteiro etal., 2004; Singh
et al.,, 2004; Batty, 2005; Deshpande and
Shekdar, 2005; Jena et al., 2005; Menezes etal.,
2005; Amin and Shwarby, 2006; Chen et al.,
2006; IUCN, 2006; Jayawardhane and
Dissanayake, 2006; Katz, 2006; Almeida et al.,
2007; Ghose and Roy, 2007; Mbamali, 2007;
Mukhopadhyay et al., 2007; Saboya et al.,
2007; Shareef, 2007; Bhushan and Hazra,
2008; Ghose, 2008; Gottesfeld et al., 2008;
[langovana et al., 2008; Lamelas et al., 2008;
Deelgado et al., 2009; Hameed and Sekar,
2009; Sivacoumar et al., 2009; Torres et al.,
2009; Ahmed et al.,, 2010a; Ahmed et al.,
2010b; Corinaldesi et al., 2010; Ilyas and
Rasheed, 2010; Nanda et al., 2010; Hamza et
al.,2011; Jhaetal., 2012; Koruyan et al., 2012;
Tamang,2013.
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(x) Mining and Rehabilitation (reclamation,
restoration and re-vegetation)

Bradshaw, 1990; Jha and Singh, 1991;
Campbell, 1992; White etal., 1992; Davisetal.,
1993; Dixon and Hambler, 1993; Gardiner,
1993; Gunn and Bailey, 1993; Kondolf, 1993;
Gorsira and Risenhoover, 1994; Skousen et al.,
1994; Daily, 1995; Hambler et al., 1995; Jha et
al., 1995; Kondolf and Larson, 1995; Cloke et
al., 1996; Bradshaw, 1997; Dobson et al., 1997,
Ursic et al., 1997; Wheater and Cullen, 1997;
Cullen et al., 1998; Dadhwal et al., 1998;
Kaliampakos, 1998; Fierro et al., 1999; Sharma
et al., 1999; Chaulya et al., 2000; Leavitt et al.,
2000; Loch, 2000; Panwar and Bhardwaj,
2000; Rao et al., 2000; Sharma et al., 2000;
Wheater et al., 2000; Guebert and Gardner,
2001; Hobbs and Harris, 2001; Holmes, 2001;
Jim, 2001; Uniyal, 2001; Wang et al., 2001;
Conrad et al., 2002; Grant et al., 2002; Ingold,
2002; Mukhopadhyay and Sinha, 2002; Pinto et
al., 2002; Rao and Tak, 2002; Walker, 2002;
Frenedozo-Soave, 2003; Hall et al., 2003;
Hartmann and Keplin, 2003; Khater et al.,
2003; MacDonald et al., 2003; Novak and
Prach, 2003; Chamblin et al., 2004; Graham
and Haynes, 2004; Moreno-Penaranda at al.,
2004; Bowen et al., 2005; Cummings et al.,
2005; Fulton and Wells, 2005; Huxtable et al.,
2005; Ibarra and de-las-Heras, 2005; Jason et
al., 2005; Owen et al., 2005; Rowe et al., 2005;
Walker, 2005; Wilcox et al., 2005; Caruso,
2006; Kaliampakos and Mavrikos, 2006;
Sinnett et al., 2006; Thompson and McKinney,
2006; Yuan et al., 2006;Almendro-Candel et
al., 2007; Dean et al., 2007; Pereira et al., 2007,
Ashmole and Motloung, 2008; Duan et al.,
2008; Grandlic et al., 2008; Jordan et al., 2008;
Mendez and Maier, 2008; Shrestha and Lal,
2008; Sheoran, and Sheoran, 2009; Sinclair et
al., 2009; Townsend et al., 2009; Chowdhury,
2010.
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(xi) Mining Products Demand and
Environmental Clearance

Singh et al., 1991; Tepordei, 1995;
Venkataraman, 1995; Thornton, 1996; Kurz,
1997; Doublet, 1998; Nelles, 1998; Martin,
1999; Wernstedt and Cumming, 1999; Florea
and Fodor, 2000; Suri, 2000; William and
Wilson, 2002; Kecojevic et al., 2004; Rao,
2004; Bauer and Ziaran, 2005; Groninger et al.,
2006; Jeong, 2006; Katz, 2006; Audu and
Muhammad, 2007; Degryes, 2007; Mutluturk,
2007; Ashmole and Motloung, 2008; Deb et al.,
2008; David, 2010; Pathaniaetal.,2010.

II. Mining Induced Socio-economic Impacts
In spite of its share in environment and
health related problems that adversely impact
human quality of life, small scale mining plays
a significant role in alleviating poverty in the
developing countries and contributes
significantly to national revenues and foreign
exchange (Venkataraman, 1995). The mining
activities connected with allied industries and
trades of the excavated material have
contributed in several ways to the economy of
the regions. To cater the needs mine workers the
surrounding settlements supply items of daily
use as well as opened tea stalls and shops. This
has helped in the improvement of the cash
economy of the surrounding areas. The studies
related to the impact of mining on the socio-
economic condition of the people are further
grouped as under:
(i) Socio-cultural Impacts of Mining
(violation, social-justice, harassment, threat to
livelihood, quality of life)
Rao and Rao, 1990; Mendelsohn, 1991;
Kanjilal, 1992; Priester and Hentschel, 1992;
Poulin and Sinding, 1993; Collins, 1995;
Manjeet, 1995; Venkataraman, 1995; Clark,
1996; Labonne, 1996; Ostenson, 1996;
Thornton, 1996; Kurz, 1997; Iwanoff, 1998;
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Doublet, 1998; Myers, 1999; Warhurst et al.,
1999; Jiefeng and Liu, 2000; Kumar et al.,
2000; Rao et al., 2000; Naronha, 2001; Veiga et
al., 2001; Wilson, 2001; Maponga and
Munyanduri, 2001; Desiderius, 2002;
Halvorson, 2002 ; Hilson, 2002; Labonne,
2002; Masalu, 2002; Wilson, 2002; Yadav,
2002; Dutt, 2003; Macfarlane and Mitchell,
2003; Brereton and Forbes, 2004; Ghose, 2004;
Kecojevic et al., 2004; Rao, 2004; Chatterji,
2005; ICN, 2005; Naronha and Nairy, 2005;
Vagholikar, 2005; Hemalatha et al., 2005; Kuzu
and Ergin, 2005; Bauer and Ziaran, 2005;
Ahmad and Dutt, 2006; Dutt, 2006; Kitula,
2006; Sebastian, 2006; Kaliampakos and
Mavrikos, 2006; Ghose and Roy, 2007; Naik et
al., 2007b; Garcia et al., 2007; Bhushan and
Hazra, 2008; Mishra et al., 2008; Nasab and
Mahesh, 2008; Selvakumar et al., 2008;
Yirenkyi, 2008; Biswas and Bagchi, 2009;
Dash, 2009a, 2009b, 2009c; Dogaru et al.,
2009; Dutt, 2009; Ghose and Dash, 2009;
Govindaraj et al., 2009; Jacob and Lala, 2009;
Madikeri, 2009; Musah and Barkarson, 2009;
Pal, 2009; Sukanya, 2009; Anonymous, 2010a;
Anonymous. 2010f; Chatterjee, 2010; Dash
and Chowdhury, 2010; Deshpande, 2010;
Gupta, 2010; Kadekodi, 2010; Kunwar, 2010;
Mabhapatra, 2010; Mohan, 2010; Obeng, 2010;
Patil, 2010; Suryawanshi, 2011; Abdulali,
2012; Dasgupta et al., 2012; Owen and Kemp,
2013; Pavloudakis, 2013; White, 2013.

(ii) Mining and Economy

Beckerman, 1992; Kanjilal, 1992; Poulin and
Sinding, 1993; Dorian and Humphreys, 1994;
Campbell and Clapp, 1995; Emefurieta and
Ekuajemi, 1995; Labonne, 1996; Warhurst et
al., 1999; Anoop, 2001; Kahn et al., 2001;
Naronha, 2001; Nnabo and Taiwo, 2001;
Freudenburg and Wilson, 2002; Hilson, 2002;
Labonne, 2002; Masalu, 2002; William and

Wilson, 2002; Wilson, 2002; Hemalatha, 2003;
Belgaumkar, 2005; Chatterji, 2005; Hemalatha
et al., 2005; Vagholikar, 2005; Kitula, 2006;
Hareef, 2007; Hegde et al., 2008; Selvakumar
etal., 2008; Yirenkyi, 2008; Chowdhury, 2009;
Kuemmerle et al.,, 2009; Markuna, 2009;
Sudhakar, 2009a; Kadekodi, 2010; Obeng,
2010; Singh and Sood, 2011; Thakur, 2011;
Govindaraj etal.,2013.

(iii) Mining and Health (occupational health,
injuries, noise induced hearing loss, fatal and
non-fatal impacts)

Balmes, 1990; Mehnert et al., 1990; Swami and
Malik, 1990; Graham et al., 1991; Ng and
Chan, 1992; Priester and Hentschel, 1992;
Thomas and Clarke, 1992; Bernaldo et al.,
1993; Hansen, 1993; Malmberg et al., 1993;
Graham et al., 1994; Love et al., 1994; Swami
etal., 1994; Abou-Talebetal., 1995; Costello et
al., 1995; Ghotkar et al., 1995;Kullman et al.,
1995;Manjeet, 1995; Sullivan et al., 1995;
Franks, 1996; Mathur, 1996; Yang et al., 1996;
Abudhaise et al., 1997; Greskevitck et al.,
1997; Nicieza et al., 1997; Wasserman et al.,
1997; Bang and Suhr, 1998; Friis et al., 1998;
Swami and Malik, 1998; Alvear, 1999;
Checkoway et al., 1999; Ulm et al., 1999; Love
et al., 1999; Finkelstein, 2000; Shukla, 2000;
Greaves, 2000; Jennings, 2000; Lutman and
Hall, 2000; NIOSH, 2000; Al-Neaimi et al.,
2001; Churchyard and Corbett, 2001; Pyatt and
Grattan, 2001; Rego et al., 2001; Steenland and
Sanderson, 2001; Hughes et al., 2001; Meijer et
al.,2001; Naronha, 2001; Das and Nandi, 2002;
DMRC, 2002; Ulm, 2002; Halvorson, 2002;
Laraqui et al., 2002; Wong, 2002; Buchanan et
al., 2003; Nij et al., 2003; Suhr et al., 2003;
Hemalatha, 2003; Hnizdo and Vallyathan,
2003; Howel et al., 2003; Jarvholm and
Silverman, 2003; Donoghue, 2004;
Rajlakshmi, 2004; Ross and Murray, 2004;
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Gerein et al., 2004; Kecojevic et al., 2004;
Mcbride, 2004; McPhee, 2004; Tiwari et al.,
2004; Ulm et al., 2004; Campbell et al., 2005;
Donoghue, 2005; Eweje, 2005; Steenland,
2005; Tiwari et al., 2005; Kecojevic and
Radomsky, 2005; Mathur, 2005; Akgun et al.,
2006; COEH, 2006; Singh et al., 20006;
Kecojevic et al., 2006; Mandal and Srivastava,
2006; Reddy et al., 2007; Singh et al., 2007;
Suarthana et al., 2007; Kulkarni, 2007; Miller
and Soutar, 2007; Tiwari et al., 2007; Ademola,
et al., 2008; Bahrami et al., 2008; Baviskar,
2008; Semple et al., 2008; Green et al., 2008;
Badenhorst, 2009; Brown, 2009; Singh et al.,
2009; Webber-Youngman and vanWyk, 2009;
Gangopadhyay and Chattopadhya, 2009;
Yadav and Sengupta, 2009; Tiwari et al., 2010;
Gurung, 2010; Ilyas and Rasheed, 2010;
Kadekodi, 2010; Kant et al., 2010; Monforton
and Windsor, 2010; Yadav etal.,2011.

(iv) Mining and Infrastructure (damage and
access to infrastructure)

Labonne, 1996; Dunn, 1997; Kurz, 1997,
Meador and Layher, 1998; Wernstedt and
Cumming, 1999; Sinha et al., 2000; Morgan,
2000; Maponga and Munyanduri, 2001; Patil,
2001; Viswanath, 2002; Femmer, 2002;
Padmalal et al., 2003; Lapcik, 2003; Steve,
2004; Hemalatha et al., 2005; Bauer and
Ziaran, 2005; Rovira et al., 2005; Arun et al.,
2006; Padmalal, 2006; Rao, 2006; Maheshwari
and Badola, 2007; Mishra et al.,, 2008;
Anonymous, 2009a; Govindaraj et al., 2009;
Leeuw etal.,2010b; Bagchi, 2010.

III. Innovation, Technology and
Application of Geospatial Approach in
Studies on Mining

The geospatial technology can play an
important role in environmental monitoring
and reclamation of mining affected areas. The
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satellite monitoring and geo-ecological
mapping is an effective and highly economical
method for environmental and ecological
impact studies. A number of recently published
papers have demonstrated the usefulness of
monitoring the environmental impact of
mining using various geospatial methods. A
few worth mentioning are:

(i) Mining and Geospatial Approach (remote
sensing, GIS, and modelling)

Chanda, 1990; Mirnova, 1990; Anctil and
Quellet, 1990; Rao and Rao, 1990; Bradshaw,
1990; Chowdary et al., 1990; Pant and Singh,
1992; Sifakis and Deschamps, 1992; Soni et al.,
1992; Elroi, 1993; Johnston and Durucan,
1994; Darmody, 1995; Pandey et al., 1995;
Csoke et al., 1996; Jhanwar, 1996; Kojovic,
1996; Sharma et al., 1996; CMRI, 1997,
Murthy et al., 1997; Sengupta, 1997; Costa,
1999; Ferrier, 1999; Ren and Reddish, 1999;
Schiffbauer, 1999; Wright and Stow, 1999;
Crosta and deSouza, 2000; Liu et al., 2000;
Marsh, 2000; Pant et al., 2000; Kumar and
Rawat, 2000; Pinto et al., 2002; Santo and
Sanchez, 2002; Singh and Chauhan, 2002;
Kandrika and Dwivedi, 2003; Limpitlaw, 2003;
Mars and Crowley, 2003; Basu and Kumar,
2004; Cutaia et al., 2004; Matias et al., 2004;
Xiaohong et al., 2004; Crosta and deSouza,
2005; Kahriman et al., 2005; Amin and
Shwarby, 2006; Hancock and Turley, 2006; Lau
et al., 2006; Paull et al., 2006; Agarwal and
Gupta, 2006; Ge et al., 2007; HARSAC, 2007;
Ranade, 2007; Naik et al., 2007a; Maheshwari
and Badola, 2007; Celik and Sabah, 2008;
Chevrel et al., 2008; Nasab and Mahesh, 2008;
Ololadeetal.,2008; Raghavswamy et al., 2008;
Woldai and Taranik, 2008; Chudnovsky et al.,
2009; Liu et al.,, 2009; Naydenova and
Roumenina, 2009; Shank, 2009; Webber-
Youngman, and vanWyk, 2009; Gangopadhyay
and Chattopadhya, 2009; Sivacoumar et al.,
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2009; Charou et al., 2010; Chevrel et al., 2010;
Leeuw et al., 2010a; Maheshwari and Intodia,
2010; Fisne etal., 2011; Khandelwal, 2011; Jha
etal., 2012; Koruyan et al., 2012; Zhang et al.,
2012; Tamang,2013.

(ii) Mining and change in land use/ land
cover

Pant and Singh, 1992; Sharma et al., 1996;
Dunn, 1997; Mossa and McLean, 1997,
Andronikos et al., 1998; Gaillot and Piegay,
1999; Morgan, 2000; Pant et al., 2000; Marston
etal.,2003; Meulen etal., 2004; Latifovic etal.,
2005; Choudri and Chachadi, 2006;
Kaliampakos and Mavrikos, 2006; Ranade,
2007; Dean et al., 2007; Maheshwari and
Badola, 2007; Raghavswamy et al., 2008;
Sheoran et al., 2008; Shrestha and Lal, 2008;
Hatsingimari, 2009; Govindaraj et al., 2009;
Chitade and Katyar, 2010; Kangalawe, 2010;
Pathaniaetal.,2010.

Sum Up

Mining has been an important economic
activity in almost all human civilizations. Itisa
mode of natural resource exploitation that
modifies the environment extensively. The
mining for construction material has a
considerable impact on the parameters of
physical, biological and cultural environment.
This is manifested in deteriorating quality of air
and water, loss of biodiversity and destruction
of the biological potential of land, destruction
of'ecosystem, displacement of people etc.

There are various studies which bring
out that mining of construction material has
adverse effects on environment. Land
degradation, large scale denudation of forest
cover and depletion of biodiversity, pollution of
air, water and soil, degradation of agricultural
land, change in drainage and soil conditions are
some of the serious environmental implications

of the extractive activities while waste disposal

has parallel effects which may cause pollution

problems elsewhere.

. The studies show that dust is emitted in
the atmosphere by mining of
construction material from open pits,
crushing and grinding operations.
Workers and communities living in the
vicinity of mines are affected by
increase of concentration of dust in the
atmosphere. In addition, particle fall-
out around mine sites also contaminates
soils and water on one hand and
damages vegetation cover on the other.

. Studies reveal that excavations also
influence the hydrology around the
mining sites. It leads to rapid seepage of
water, rendering nearby streams or wells
dry. Similarly, the action of rainwater on
piles of mining waste transfers
pollutants to freshwater supplies.
Furthermore, mine wastewater contains
large amounts of suspended solids from
waste material and these solids can
affect aquatic flora and fauna and
physically choke local waterways.

] There are many studies relating to
mining blasts induced ground vibrations
and slope failure. It is a serious problem
in the mining industry and causes severe
damage to nearby structures and plants.

. Few studies have also discussed the
positive impacts of mining on local
communities. Mining remains an
important industrial sector in many
parts of the world. It has been observed
that mining is a useful economic pursuit
of local communities which broadly
contributes in poverty alleviation.

] There is a large amount of literature
which reveals that mining remains as
one of the most difficult, dirty and
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hazardous occupation causing more
fatalities than other occupations even in
the developed countries of the world. It
is responsible for physical, chemical,
biological, ergonomic and psycho-
social occupational health hazard.

. In the peer-reviewed literature there are
many studies on occupational health in
the mining sector. The bulk of the
literature discusses health and safety in
the mines and at the stage of extraction
of mineral. The respiratory diseases are
found to be the most problematic
occupational health hazard.

] The debate on the impact of the mining
sector on worker and community health
is polarized. On the one hand the
industry tends to highlight the benefits
of the mining sector, whilst on the other,
community groups and NGOs disclose
that the sector is detrimental to
community health and sustainable
development.

. A number of studies have demonstrated
the usefulness of new technologies for
monitoring the geo-environmental
impact of mining. The use of Remote
Sensing and GIS in mineral extraction
studies has rapidly increased. These
studies prove that the satellite
monitoring and geo-ecological mapping
is highly economical method for
studying environmental impacts of
mining.

Missing Gaps and Areas of Future Research
Investigation

Mining of construction material is a
very important development activity in modern
day world. It is evident from the review of
literature that there are numerous studies on the
theme geo-environmental and socio-economic

impacts of mining of construction material. But
there are very few studies that have been carried
out with a perspective of sustainable
development of mining and construction
material. The research on environmental
impact assessment of mining of construction
material needs to be oriented towards overall
sustainable development of resources.

The profound significance of the socio-
economic impact assessments and social
planning studies in mining operations is
another theme that is missing from available
literature. There are not many studies on
determinants of gender bias in participation of
women in mining activities and exclusion of
other marginalized groups from mining
process. The studies on these issues would form
crucial input in policy making.

The linkages between ecology, socio-
cultural conditions, human health and safety
with special reference to the changes induced in
natural environment by mining activities are
other relevant areas of research. There is a need
for in-depth long-term evaluation of the
impacts of mining on health of workers and
local communities.

There is also an urgent need for use of
innovative geospatial research technology such
as virtual mapping and equipment operational
simulation for comprehensive evaluation and
monitoring of mining activities and their
impacts on bio-physical and cultural
environment.
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