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A B S T R A C T 

Mining activities create certain implication related to the environment point of view i.e. 
destruction of the forest, removal of soil, destruction of productive land and its utilization, 
creation of dumps or overburden, soil erosion, changes in drainage pattern, creation of ponds 
through excavation and moreover exploitation and exploration through unscientific ways creating 
environmental degradation. 

It is therefore necessary to think about the application of technological aspects and the scientific 
ways of the mining so as to keep the views of the mining areas in a very aesthetic point of view 
and not in a degradable way. Mining is second only to agriculture as the world’s oldest and most 
important industries. Mankind has always used minerals and has become increasingly dependent 
upon them during its cultural, scientific and technological evolution. Over centuries, there is 
increased demand for the minerals of greater variety according to the need of the population. 
Besides the need of the minerals and the increased scale and the intensity of exploitation of 
mineral resources, increase population and social development have resulted in concern over side 
effect of mineral industries. The mining activities for exploitation of minerals are the need of the 
modern society and no country can sustain without it. So the activities will have to be in a 
sustainable manner to run the development by keeping the environment safe.  
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Introduction 

Mining of minerals are non-renewable and non-

replaceable. The resources are finite and 

occurred only in geological restricted areas. The 

extractions of minerals are in evitable as the 

entire world is demanding on minerals next to the 

food-grains. In our country the mining activities 

for resources exploitation has lend a firm 

foundation to the country’s economy. Mining of 

minerals are not only useful to industrial sectors 

but in civilized world as they serve for making 

building materials, ceramic, ornaments etc. India 

is partially self-sufficient in 84 minerals; these 

mineral are natural capital resources that can 

fetch upto 20,000 cores annually. Industrial 

revolution in our country was possible due to 

regular supply of basic inputs by mining 

industries in the form of coal, oil and natural gas 

to generate electricity for the industries. So, the 

mining sector mainly said to be the back bone of 

the country. Apart from this, the mining 

industries are helpful for imposing the 

developmental activities and the economic 

growth for the country. Considering the 

implications created through in the mining 

activity though it is the necessity of the nation to 

utilize resources for the developmental activities 

and the economic growth, the activities should be 

in a sustainable manner so that the development 

and the environment should run simultaneously 

without affecting each other. It is therefore 

necessary to think about the application of 

technological aspects and the scientific ways of 

the mining so as to keep the views of the mining 

areas in a very aesthetic point of view and not in 

a degradable way. Mining is second only to 

agriculture as the world’s oldest and most 

important industries. Mankind has always used 

minerals and has become increasingly dependent 

upon them during its cultural, scientific and 

technological evolution. Over centuries, there is 

increased demand for the minerals of greater 

variety according to the need of the population. 

Besides the need of the minerals and the 

increased scale and the intensity of exploitation 

of mineral resources, increase population and 

social development have resulted in concern over 

side effect of mineral industries. In other way the 

mining of mineral activities are the main which 

not only utilized the non-renewable resources but 

also the environment. The mining activities for 

exploitation of minerals are the need of the 

modern society and no country can sustain 

without it. However it is impossible to sustain the 

unsustainable, renew the non-renewable but it is 

possible to make or execute the activities in a 

compatible manner considering the adoption of 

technology and to keep the area in an aesthetic 

point of view feasible for the mankind and 

keeping the environment safe. So the activities 

will have to be in a sustainable manner to run the 

development by keeping the environment safe. 

This particular paper highlights the mining 

activities carried out in different parts of India, 

their implications related to the environment and 

the issues required to be raised and accordingly 

measures to be taken to keep the activities related 

to the development and the environment in a 

sustainable manner. 

Existing Scenario  

In India mining activities are vigorous and 

essential also for giving support to the allied 

industries for the economic growth of the 

country. India now becoming self-sufficient as 

far as coal and iron ore mining are concerned. 

There are various mining activities currently 

being progressive (coal and non-coal) like coal 

mining, iron and manganese ore mining, 

dolomite and lime stone mining, graphite mining 

etc in different part of India. Though, they are 

producing minerals and supporting the economic 

growth of India however it has been observed 

that the activities under progress are not in a 

scientific manner and creating nuisance to the 

neighbourhood villages, not in an aesthetic 

manner and creating environmental degradation 

through dust emissions, deforestation and 

unscientific way of excavation, creation of major 
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dumps (Over Burden) and implication on 

drainage pattern.  Therefore it is very essential to 

undertake various environmental protection 

measures, scientific way of excavation, planning 

and execution of the activities. Followings are 

the few various mining activities progressive in 

different part of india are shown in tables 1 and 2 

and highlighted in figures 1-4. 

Fig: 4 Photos  

Of coal, iron, bauxite, limestone 

Table: coal mining (location of the coal mining 

states) 

Non Coal: Iron ore Lime stone dolomite, Zink 

bauxite (location of the coal mining states) 

Followed by figures 

Purpose of the study 

The present paper highlights the challenges arise 

due to mining activities in various part of India 

and related issues to be implemented for 

corrective measures to be adopted in a 

sustainable manner so as to balance the 

environment and activities. The mining activities 

creating implications related to the environment 

point of view i.e. destruction of forest, removal 

of soil, destruction of productive land and its 

utilization , creation of dumps or over burdens, 

soil erosion, changes in drainage pattern, creation 

of ponds through excavation and exploration 

through unscientific way  creating environmental 

degradation apart from the essentiality of the 

mining  to produce products being used in allied 

industries for day to day purpose for the mankind 

and development. 

Challenges in Mining Activities 

As explained earlier, the mining activities though 

essential part for the economic growth and 

second major activity after agriculture. However, 

there are certain challenges related to the mining 

to the miners as a whole. The miners are only 

concerned with the product to be excavated by 

any means and least bother about the challenges 

and the implications out of mining the product. It 

is therefore essential to look into certain matters 

related to the before and after mining activities. 

Followings are the certain challenges in the 

mining activities: 

• Proper selection of the site where the reserves 

are in existence. 

• Legal permissions required for mining. 

• Land use and land cover of the mining area. 

• Proper methodology for the mining. 

• Environmental issues. 

• Groundwater implications & drainage pattern. 

• Seismicity of the area. 

• Land Subsidence 

• Extraction procedures and recovery of 

minerals. 

• Management of Overburden & application of 

proper scientific way to restrict erosion. 

• Management of mine waste water. 

• Management of excavated land 

• Proper mine closure plan. 

 Proper selection of the site where the reserves 

are in existence:  

Minerals are non-renewable source and available 

in a particular geological stratum. Based on the 

prerequisite survey and the availability of the 

reserves selection should be made. However, 

certain things should be taken into consideration 

like; the land pattern & ecology of the area. This 

should be based on the application of remote 

sensing data. 

Legal permissions required for mining  

All legal permissions are essential for carring out 

mining activities like; Mine lease permission, 

mine plan approval; forest permissions (if 

applicable) with conservation plan, wild life 

conservation plan, Consents from respective 

SPCB’s , Environmental Clearance (State or 

Central), Water permission (Surface & Ground 

water), Electricity supply permission, Railway 

permission for transportation, permission from 



ESSENCE—IJERC | Sakhare and Meshram (2020) | XI (SP2): 434 — 444 

 

437 
 

Revenue Department etc., All these should be 

according  to the Mining Rules and Regulations. 

Land use and land cover of the mining area  

Detailed study related to the land use and land 

cover should be carried out though remote 

sensing followed by ground truth. The land 

pattern of the available reserve related to 

cultivated and non-cultivated, agricultural and 

barren land should be recorded. The land cover 

related to forest, rivers, lakes and ponds and also 

residential should be recorded. 

Proper methodology for the mining 

The mining methodology should be adopted for 

proper mining in a very scientific way applying 

different equipments and instruments with a 

planning as per the mining plan. Proper 

methodology for blasting using quantitative 

explosives with proper care noise and vibration 

considerations. During excavations care should 

be taken for proper formation of benches, gullie 

and garland drains with cutting angles of ores in 

a very calculated and designed manner. 

Environmental Issues  

This is very important while getting 

environmental clearance from State or Central 

Government, Ministry of Environment Forest 

and Climate Change for carrying out mining 

activities. This should be done as per guidelines / 

notifications laid down by MOEF&CC. The 

Environmental Impact Assessment Studies are to 

be carried out covering all environmental 

components for baseline studies, impact 

assessment & management plan. This should be 

as per the EIA Notification, 2006 and its related 

amendments. Consolidated documents of EIA 

Study should be submitted with all relevant 

requisite documents to appraise Expert Appraisal 

Committee for getting Environmental Clearance. 

Groundwater implications & drainage pattern 

Geo-hydrological studies should be carried out 

with a reorganized geo-hydrologist to know the 

nature of strata and drainage pattern.  The depth 

of the excavation is very relevant as far as the 

ground water table is concerned.   

Seismicity of the Area 

This is very important for underground mining to 

avoid any reffercations related to the blasting 

activity to be carried out during mining. Based 

on the seismicity zone and scale proper mining 

activities should be carried out to avoid any 

damages in the neighbourhood villages. 

Land Subsidence 

This is also related to underground mining 

specially coal mining. Proper excavation 

methodology should be adopted in a scientific 

way to avoid land subsidence and thereby the 

casualties. 

Extraction procedures and recovery of minerals: 

Proper scientific methodology should be adopted 

for excavation, collection and separation of the 

excavated material for the recovery of minerals. 

This should be based on percentage recovery of 

the minerals. Proper crushing and extraction 

method should be adopted for getting maximum 

percentage of minerals 

Management of Overburden & application of 

proper scientific way to restrict erosion 

During the excavation of the minerals maximum 

quantity of over burden is generated. This 

includes, surface soil, stones, bolders etc. These 

materials should be separated from the 

ores/minerals. For the extraction of minerals 

from ores based on the recovery over burden 

material is also generated. The generated ore 

burden should be properly placed/stored in a 

designated land within the mine lease area.  

Proper care should be taken for reclamation of 

the over burden by applying bio-engineering 

techniques such as application of jute fibers on 

the overburden with proper plantation of grasess 

to hold the soil and the material so that there will 

not be any erosion through the overburden hills. 

Management of mine waste water 
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During excavation depending on the type of ores 

/minerals to be excavated mine water is 

generated. This mine water is having dissolved 

solids, suspended solids, heavy metals with 

acidic or alkaline pH. This mine water should be 

properly pumped out from the mine and stored in 

a generated pond and treated. Based on the 

quality of treated mine water its use should be 

decided. Generally mine water is used for 

sprinkling on haul road to suppress dust. 

Sometimes this water is used for gardening also. 

The main advantage of storing this water is for 

recharging of ground water. 

Management of excavated land 

During excavation for the recovery of 

ores/minerals certain excavated land having pond 

type structure is generated and kept abundant. 

This land structure is not looking aesthetically 

good visually and therefore management of such 

type of land is very essential. This should be 

done either filling with overburden materials or 

storing surface runoff water during rainy season. 

This land may also be converted for landscaping 

generating aesthetic view and scenic beauty. 

Proper mine closure plan 

The mine closure plan should be made with a 

consideration of scientific views so that there 

should not be any ill effect of the mining. For the 

best mining practices, the MOEF&CC has issued 

notification making systematic and scientific 

mine closure mandatory. Mine closure activity 

requires mine closure plan approved by the 

competent authority. The lease holder is require 

to obtained a certificate from the concerned 

authority to the effect that protective, reclamation 

and rehabilitation work have been carried out in 

accordance with the approved plan before 

abetment of the mine site. Progressive and final 

mine closure plan must address the following 

issues for planning and implementation to 

minimize the overall impact of mining lifecycle. 

 Objective of mine closure 

 Design of mine closure 

 Rehabilitation and reclamation of mined out 

area 

 Socioeconomic repercussion of mine closure. 

 Performance evaluation and indicator of mine 

closure. 

 Audit and review 

 Financial assurance  

 Custodian transfer 

The mine closure must fulfil the following 

objectives 

 Alleviate or eliminate environmental stress 

induced by activity 

 Protection for Public health and safety 

 Achieve Productive use of land or return to its 

original condition or extent acceptability to 

all for social and economic benefit  

Issues related to mining Activities  

Legal Aspects: All related legal permissions i.e. 

Mine lease permission, mine plan approval; 

forest permissions (if applicable) with 

conservation plan, wild life conservation plan, 

Consents from respective SPCB’s, 

Environmental Clearance (State or Central), 

Water permission (Surface & Ground water), 

Electricity supply permission, Railway 

permission for transportation, permission from 

Revenue Department etc., All these should be 

according to the Mining Rules and Regulations. 

Related to Environment 

Air Environment:  

 Emission inventory of particulate matter and 

gases during the activity (before and after)  

 Fugitive dust emission due to mining 

activities, crushing plant and transportation 

activity road, rail conveyor 

 Modelling studies required with reference to 

emissions 

 Based on modelling study control measures 

required to reduce the emissions. 

 Details about the transportation activities, 

loading and unloading. 

 Alternate solutions required to minimize the 

emissions during transportation activities. 
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 Noise Environment:  

 Impact of vibrations on the surrounding 

environment including damage to 

materials/structures 

 Noise levels through modelling at different 

monitoring stations 

 Impacts due to noise levels generated by 

existing and proposed activities in relation to 

human environment and wild life 

 Measures to be taken for noise abatement and 

to minimize vibrations due to blasting 

 Evaluation of adequacy of the proposed 

pollution control devices to minimize 

occupational exposure and suggest 

modifications, if required 

Water Environment:  

 Availability of water resources and water 

withdrawal on surface water/groundwater 

resources 

 Optimum exploitation of surface/ground water 

to protect aquatic biodiversity 

 Details of rainwater harvesting to maintain 

recharge/reuse 

 Hydrogeological studies related to drainage 

pattern and mitigation measures to conserve 

the water resource 

 Proper planning for withdrawal of 

surface/groundwater below the threshold level 

of replenishment 

 Impact of mining activity including tailings 

pond on surface and groundwater quality 

 Construction of guilly, checks damps, water 

weirs and retaining walls 

 Creation on conservation of water holes in 

forest for wildlife 

 Scientific mining methods for management of 

wastewater from mining area and OB dumps 

 Details  about adverse impact on water table 

in case of mining intersecting ground water 

 Steps to preserve the existing water bodies 

and water bodies to be created as a result of 

mining activities both in the core zone and 

buffer zone and to develop such water bodies 

for pisciculture and recreational facilities 

Land Environment 

 Details about the topography of the area and 

land pattern   

 Scientific mining methods to be applied for 

the mining activity on land resource 

 Details about Mining Closure Plan/exit 

protocol to rehabilitate the mined out land to 

match its surroundings land use including 

removal, storage and reuse of top soil from 

mining area to cover reclaimed area 

 Leachate water from overburden on surface 

and groundwater quality and   measures to be 

taken for stabilization of overburden dumps 

 Study of the problem of landslides, and 

assessment of soil erosion potential 

 Impact of mining activity on the fertility status 

of soil in the study area 

 Impact of mining on the top fertile soil cover 

in mining area 

 Plan for restoration/rehabilitation of mined out 

area to forestry productive land 

 Impact of mining on local biodiversity, and 

forest cover 

 Model study for potential soil erosion from 

core and buffer zone 

 Selection of suitable local plant species for 

greenbelt development in and around mine 

sites, ore processing plant and beneficiation 

plant and also on overburden dump sites and 

mined out areas and for avenue plantation in 

workers colony 

 Top soil conservation and its reutilization 

depending on its quality 

Biological Environment 

Details about the loss of forest resource, 

economically important plants, medicinal plants 

and threat to rare endangered species due to 

deforestation 

 Measures to be taken to compensate the loss 

of forest cover 

 Impact of mining activity on terrestrial and 

aquatic biodiversity   
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 Impact of mining activity on wild life and 

measures to be taken in consultation 

with/approval of the Forest/Wildlife agencies 

 Impacts of mining activity on biodiversity, 

wildlife habitats, migratory corridors, 

migratory avi-fauna, rare and endangered 

species, medicinal plants and   measures to be 

taken for mitigation. 

 Assessment of likely damage to flora and 

fauna due to air emissions, noise and 

vibrations, wastewater discharges, change in 

landuse pattern, anthropogenic impact and 

delineation of guidelines to minimize adverse 

impacts 

 Habitat fragmentation and blocking of 

migratory corridors due to mining activities 

 Identification of rare plants of economic 

importance including medicinal plants and 

wildlife species which require protection and 

conservation 

 Improvement of biodiversity, wildlife and 

forest cover due to adoption of scientific 

mining and other management methods 

 Stabilization of mining benches and 

overburdens by development of vegetation 

cover over them 

 Afforestation of reclaimed mined out areas, 

composite of grass, shrubs and trees, priority 

for native hardwood verities 

 Development of green belt around mining 

benches, crushing plant, beneficiation plant, 

sewage treatment plant 

 Creation of safety zone as per guideline to 

avoid any evantualities 

 Compensatory afforestation to compensate the 

deforested forest area and loss of biodiversity. 

Identification of suitable native tree species 

for compensatory afforestation, green belt in 

& around mine lease areas, crushing plant, ore 

beneficiation plant for avenue plantation 

along haul roads 

 Development of at least 50 meter wide thick 

green belt between the nearby natural water 

course and the lease boundary to preserve the 

natural flow of the water course and prevent it 

from getting polluted 

 Development of forest flow in the reclaimed 

area 

Socio-economic Environment: 

 Socio-economic profile of the population with 

reference to their sources of livelihood as may 

be affected by mining activities and the 

rehabilitation package prepared by the project 

authorities to compensate their loss of 

livelihood by compensatory activities in 

which such people can be gainfully engaged. 

 Rehabilitation action plan (if there is any land 

aquisation) with special emphasis on the 

interest of the economically weaker section of 

the population who will be more affected due 

to the proximity of their rehabilitation to the 

mine site 

 Benefits to be given to the nearby villages 

including schools, scholarship to the students, 

medical facilities, drinking water, sanitation, 

electricity and road connectivity etc.  

 Facilities to be provided to PAPs  

 In case the mining activity displace the 

habitation, in addition to the above 

rehabilitation action plan, the project 

authorities should also give a scheme of 

resettlement of the oustees 

 Facilities to be created to the economically 

weaker section by creating Water bodies for 

pisciculture mned out area through Fishermen 

Cooperative Society   

Occupational Health  

 Involvement of Environment and occupational 

risks    

 Ranking of risks to public health in order of 

severity 

 Assessment  of risks involved 

 Communication of these risks before starting 

mining to people and steps for prevention and 

control 

 Assessment of Health impact to be 

undertaken, if needed 
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 Appointment of specialized agency to 

undertake an environment health study, if 

needed 

 Break-up of the budget for every activity 

proposed to be undertaken 

 List of hazardous operations/activities that are 

likely 

 Need for induction training for workers on 

health and safety 

 Provision of training and education in 

occupational health and safety 

 Health surveillance program with the help of 

medical practitioner   

 Compensation to the workers for health 

impairment due to injury or illness 

 Providing of economic support to the PAPs 

and workers in case of injury or illness. 

Scientific mining methods (Technical aspects): 

 Oil topping/ filling in drills 

 HSD filling in secondary drills  

 Cleaning and washing of machines 

 Blasting excavation and loading  

 Power Shovel operation 

 HEME  

 Diesel filling  

Other aspects of mining  

 Deforestation  

 Site preparation 

 Mining Pits 

 Waste dumps 

 Dumping of ore 

 Dumping of ore in Bunker 

 Transportation of ore and ore burden 

 Crussing and screening 

 Beneficiation – production of tailings 

Mine Closure Issues 

 After the activity is over as per the statutory 

requirement and exhaustion of ores or 

minerals, it becomes very essential to 

account for the mine closure system so that 

there should not be any adverse impact on 

the neighbourhood villages, land productivity 

and environment. 

 For the ecological rehabilitation at mine 

closure there are emerging technologies 

available for the conservation of biodiversity 

related to the protection of wildlife habitat, 

breading and feeding areas and migratory 

path. There is urgent need to reclaim the 

mined out area and converted into forest/ 

grassland/ wet land to match with the 

surrounding landscape.  

The remediation of the mined out area and 

contaminated site can be done by: 

 Phyto remediation 

 Phyto extraction 

 Phyto stabilization and  

 Rizo filtration 

Conclusion  

Rapidly growing economy dictates expansion 

plan for coal, iron ore, lime stone bauxite and 

others to restrict the imports and thereby the 

stress on economic growth. However, these 

activities impose certain problems related to the 

environment and ecology of the area.  So it 

becomes very essential to carry out the activities 

in a sustainable manner so that the development 

and the environment should go hand in hand. The 

paper presents the technological pattern to be 

adopted in a scientific manner to avoid the loss 

of ecology and impact on environment. The 

details about mining activities involved and the 

issues are briefly highlighted which are very 

essential to know before start of the activity. The 

environmental issues during the process of 

activity are also briefly given in the paper. Mine 

closure plan is very essential for aesthetic point 

of view and to give benefit rather than adverse 

impact on the ecology as well as the 

environment. In this after the activities are over, 

remediation of the mined out area becomes 

essential for the future use of the land. The 

technological aspect related to this are also 

described in the paper. 
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Photographs  
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Reclaimed Mine Site at Rural Texas Land Scape 
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