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Coal mining is a critical component of global energy production, yet it poses significant environmental challenges, particularly 

concerning air and water quality. This study provides a comprehensive assessment of the impacts of coal mining on the 

environment and public health, focusing on the pollutants released during mining operations and their effects. By conducting 

extensive fieldwork and laboratory analyses in the vicinity of coal mines, this research quantifies the concentrations of key 

airborne and waterborne pollutants, such as particulate matter (PM), sulfur dioxide (SO₂), nitrogen oxides (NOₓ), volatile organic 

compounds (VOCs), and heavy metals including mercury, lead, and arsenic. The study area, characterized by intensive coal 

mining activities, was systematically sampled over six months to capture seasonal variations and provide a robust dataset for 

analysis. The results reveal that coal mining significantly elevates levels of these pollutants beyond national and international 

environmental standards, highlighting the urgent need for improved pollution control measures. Elevated concentrations of PM, 

SO₂, NOₓ, and VOCs in the air were primarily attributed to the mining operations, coal transportation, and nearby power plants. 

These airborne pollutants have severe implications for respiratory health, contributing to conditions such as asthma, bronchitis, 

and lung cancer among local populations. Water quality analysis indicated high levels of heavy metals and other toxic 

substances, with acid mine drainage (AMD) emerging as a significant concern. AMD results from the exposure of sulfide minerals 

to air and water, producing sulfuric acid that leaches heavy metals into nearby water bodies, thereby contaminating local water 

sources and posing serious risks to aquatic ecosystems and human health through water consumption and usage. The ecological 

impacts are equally alarming, with pollutants affecting soil quality, plant health, and aquatic life, leading to biodiversity loss 

and ecosystem degradation. The study also underscores the social dimension of coal mining, noting the dichotomy faced by local 

communities who benefit economically from mining activities but suffer from environmental and health repercussions.  

 

Keywords: Coal mining, Air quality, Water quality, Particulate matter (PM), Sulfur dioxide (SO₂), Nitrogen oxides (NOₓ), 

Environmental impact 

  

ABSTRACT 

http://www.ijmtst.com/vol10issue05.html
https://doi.org/10.46501/IJMTST1005027
https://doi.org/10.46501/IJMTST1005027
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.ijmtst.com


  

 

 
176     International Journal for Modern Trends in Science and Technology 

 

 

1. INTRODUCTION 

Coal mining has been a cornerstone of industrial 

development, providing a significant portion of the 

world's energy supply for centuries. As one of the most 

abundant fossil fuels, coal has fueled economic growth 

and technological advancements. However, the 

environmental repercussions of coal mining are 

profound and multifaceted, posing substantial 

challenges to sustainable development. The extraction, 

processing, and utilization of coal are associated with a 

variety of environmental hazards that affect both natural 

ecosystems and human populations. 

One of the most pressing concerns related to coal 

mining is its impact on air quality. The process of mining 

coal releases a plethora of airborne pollutants, including 

particulate matter (PM), sulfur dioxide (SO₂), nitrogen 

oxides (NOₓ), and volatile organic compounds (VOCs). 

These emissions originate from the blasting, drilling, and 

transportation of coal, as well as from the combustion of 

coal in power plants. Particulate matter, in particular, 

poses significant health risks, as it can penetrate deep 

into the respiratory system, causing ailments such as 

bronchitis, asthma, and lung cancer. Additionally, the 

release of sulfur dioxide and nitrogen oxides contributes 

to the formation of acid rain and ground-level ozone, 

exacerbating respiratory problems and damaging 

vegetation and water bodies. 

Water quality is equally affected by coal mining 

activities. The extraction and processing of coal generate 

substantial quantities of wastewater, which often contain 

harmful substances such as heavy metals, sulfates, and 

toxic chemicals. Acid mine drainage (AMD) is a 

prevalent issue, occurring when sulfide minerals in 

exposed rock surfaces react with water and oxygen to 

produce sulfuric acid. This acid leaches heavy metals 

from surrounding rocks, contaminating nearby streams, 

rivers, and groundwater with metals like mercury, lead, 

arsenic, and cadmium. These pollutants pose serious 

threats to aquatic life, ecosystems, and human health, 

particularly for communities relying on these water 

sources for drinking and irrigation. 

 

2. PROPOSED METHODOLOGY 

2.1 STUDY AREA 

Ghugus is a “C” Class Municipal Council in Chandrapur 

District of Maharashtra State, India.  It belongs to 

Nagpur Division in Vidarbh region. Town is a central 

place on the SH 373 (Korpana – Ghugus - Wani). It is 

located 16 Km towards West from District headquarters 

Chandrapur, 155 Km towards South from Nagpur & 890 

Km from State capital Mumbai towards East.  Ghugus is 

located at 19.93°N 79.13°E. It has an average elevation of 

189 metres (620 feet). Wardha river is flowing by the side 

of the village which make it prosperous in minerals, 

particularly coal. 

 

 
Fig.2.1: Location of Ghugus Town 

Ghugus has the coal industry "WCL" and a cement 

company "ACC Limited". There is a Steel Plant and 

many coal washers, for this reason Ghugus is the most 

polluted town in Maharashtra. Lloyds Metals and 

Engineers Limited is a sponge iron plant in Ghugus. 

Ghugus population is increasing day by day the people 

of Ghugus need more facility. Ghugus main market area 

is in the middle of the town known for Basti. On every 

Sunday a weekly bazar (market) is organized to meet the 

needs of the people. 

 

 

Fig.2.2: Coal Mines in Ghugus 

 



  

 

 
177     International Journal for Modern Trends in Science and Technology 

 

 

Location and Geography: 

Ghugus is a town situated in the Chandrapur district of 

Maharashtra, India. It is located approximately 20 

kilometers from the district's main city, Chandrapur, and 

is known for its significant coal mining activities. The 

town lies at the intersection of several major 

transportation routes, which facilitates the movement of 

coal and other goods. The geographic coordinates of 

Ghugus are approximately 19.9201° N latitude and 

79.1425° E longitude. 

 

Climate: 

The climate of Ghugus is classified as tropical, with 

distinct wet and dry seasons. The town experiences hot 

summers, with temperatures often exceeding 40°C 

(104°F) during the peak months of April and May. The 

monsoon season, which lasts from June to September, 

brings heavy rainfall, contributing to the local rivers and 

water bodies. Winters are relatively mild, with 

temperatures ranging between 10°C and 25°C (50°F to 

77°F) from November to February. 

 

Demographics: 

Ghugus has a diverse population, primarily comprising 

individuals involved in coal mining and related 

industries. The socio-economic structure of the town is 

heavily influenced by the mining sector, with a 

significant portion of the population employed either 

directly by the coal mines or in auxiliary services. The 

town's infrastructure includes schools, healthcare 

facilities, and community centers, although these 

resources often face strain due to the high population 

density and industrial activity. 

 

Coal Mining Activities: 

Ghugus is renowned for its rich coal deposits, which are 

primarily mined through open-cast mining methods. 

The Western Coalfields Limited (WCL), a subsidiary of 

Coal India Limited, operates several mines in and 

around the town. These mines are a critical source of coal 

for power generation and other industrial processes in 

Maharashtra and beyond. The mining operations in 

Ghugus involve the extraction, processing, and 

transportation of coal, which significantly impacts the 

local environment. 

 

Environmental Concerns: 

The intensive coal mining activities in Ghugus have 

raised several environmental concerns, particularly 

regarding air and water quality. The extraction and 

processing of coal release pollutants into the air, 

including particulate matter, sulfur dioxide (SO₂), and 

nitrogen oxides (NOₓ). These pollutants contribute to air 

quality degradation, posing health risks to the local 

population. 

 

Water quality in Ghugus is also a significant concern. 

The mining activities often lead to the contamination of 

local water bodies through the discharge of untreated or 

inadequately treated mine water. This water contains 

high levels of suspended solids, heavy metals, and other 

pollutants, which can degrade the quality of surface and 

groundwater resources. The local rivers and streams, 

which are essential for drinking water, irrigation, and 

other uses, are particularly vulnerable to pollution from 

mining activities. 

 

Flora and Fauna:  

The region around Ghugus was once characterized by its 

diverse flora and fauna, typical of the tropical dry 

deciduous forests found in central India. However, the 

extensive mining activities have led to habitat 

destruction and a decline in biodiversity. The land 

degradation and deforestation associated with mining 

have significantly reduced the natural habitats available 

for wildlife, leading to a decline in species population 

and diversity. 

 

Socio-Economic Impact:  

While coal mining has brought economic benefits to 

Ghugus, including employment opportunities and 

infrastructure development, it has also led to 

socio-economic challenges. The environmental 

degradation caused by mining has adversely affected 

agriculture, which is a primary livelihood for many 

residents. Additionally, the health impacts of pollution 

have increased the burden on local healthcare facilities. 

 

Regulatory and Mitigation Measures: 

Efforts to mitigate the environmental impact of coal 

mining in Ghugus include regulatory measures enforced 

by the Maharashtra Pollution Control Board (MPCB) and 

other governmental agencies. These measures involve 

monitoring and controlling emissions, managing waste, 
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and ensuring the treatment of mine water before 

discharge. Rehabilitation and reclamation projects are 

also undertaken to restore mined lands and mitigate the 

adverse environmental effects. 

 

2.2 DATA COLLECTION 

Air and water samples were collected from various 

locations within a 10 km radius of the coal mines. 

Sampling was conducted over a period of six months to 

capture seasonal variations. The data collection process 

for studying the effect of coal mining on air and water 

quality in the vicinity of Ghugus, Maharashtra, involves 

several systematic steps to ensure the accuracy, 

reliability, and comprehensiveness of the collected data. 

This section outlines the methodologies and procedures 

used for collecting data on air and water quality 

parameters, including the selection of sampling sites, the 

types of samples collected, and the analytical techniques 

employed. 

 

1. Selection of Sampling Sites 

To obtain a representative understanding of the 

environmental impacts of coal mining in Ghugus, 

multiple sampling sites were selected based on their 

proximity to coal mining activities and their relevance to 

the local population. The selected sites include: 

 

Air Quality Monitoring Sites: 

• Residential Areas: Sites within residential zones 

to assess the impact on the local population. 

• Industrial Zones: Areas in close proximity to 

coal mines and coal processing units. 

• Control Sites: Locations situated far from coal 

mining activities to serve as baseline 

comparisons. 

 

 
Fig.2.3: Location of Air Sample-1 

 

 
Fig.2.4: Location of Air Sample-2 

 

 
Fig.2.5: Location of Air Sample-3 

 

 
Fig.2.6: Location of Air Sample-4 
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Fig.2.7: Location of Air Sample-5 

 

Water Quality Monitoring Sites: 

• Surface Water Bodies: Local rivers, streams, and 

ponds receiving direct or indirect discharge 

from mining activities. 

• Groundwater Sources: Wells and boreholes used 

by the local population for drinking and 

irrigation purposes. 

• Control Sites: Water bodies located upstream or 

at a distance from mining activities to serve as 

baseline references. 

 

 
Fig.2.8: Location of Water Sample-1 

 

 
Fig.2.9: Location of Water Sample-2 

 

 
Fig.2.10: Location of Water Sample-3 

 

 
Fig.2.11: Location of Water Sample-4 

 

 
Fig.2.12: Location of Water Sample-5 

 

3. RESULTS AND DISCUSSION 

Table 3.1: Results of Physical Parameters of the 

Samples 

Sample TDS 

(g/L) 

Turbidity 

(NTU) 

Conductivity 

(ms/cm) 

Temperature 

(°C) 

Sample 1 0.089 45.6 0.144 22.15 

Sample 2 0.274 23.7 0.449 22.36 

Sample 3 0.316 31.1 0.246 24.3 

Sample 4 0.483 8.1 0.757 31.03 

Sample 5 0.656 10.6 1.01 31.15 
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Fig.3.1: Results of Physical Parameters of the Samples 

 

Table 3.2: Results of Chemical Parameters of the 

Samples 

 

Sample Sulphate

s (mg/L) 

Phenolp

hthalein 

Acidity 

(ppm) 

BOD 

(mg/

L) 

DO 

(mg/L) 

pH Hard

ness 

(ppm

) 

Phosp

hates 

(mg/L) 

Sample 1 92.77 2 2.11 10.48 5.02 100 3.179 

Sample 2 177.629 20 0.88 8.85 4.45 919 3.247 

Sample 3 82.592 16 1.07 7.88 4.82 85.71 3.214 

Sample 4 98 12 2.7 7.83 3.6 476.1

9 

0.17 

Sample 5 86 22 1.4 7.81 6.12 500 BDL 

 

 
Fig.3.2: Results of Chemical Parameters of the Samples 

 

Table 3.3: Results for Various Parameters Using AAS 

 

Parameters SL-1 SL-2 SL-3 SL-4 SL-5 

Boron BDL BDL BDL BDL BDL 

Calcium 11.43 62.04 15.88 70.38 67.52 

Magnesium 8.755 48.14 19.02 30.45 31.18 

Silicon 0.164 3.552 3.673 5.474 5.18 

Arsenic BDL BDL BDL 0.032 0.042 

Cadmium 0.005 0.006 0.004 0.004 0.007 

Cobalt 0.006 0.197 0.011 0.008 0.011 

Chromium BDL BDL BDL BDL BDL 

Copper BDL BDL BDL 0.032 0.026 

Iron BDL BDL BDL BDL BDL 

Manganese BDL 1.663 BDL BDL BDL 

Nickel BDL 0.334 BDL BDL BDL 

Lead BDL BDL BDL BDL BDL 

Selenium 0.037 0.036 0.016 0.115 0.079 

Zinc BDL 0.076 BDL BDL BDL 

 

 

4. CONCLUSION 

In conclusion, the findings of this project underscore the 

urgent need for effective environmental management 

strategies to mitigate the adverse effects of coal mining 

on air and water quality. Implementing stringent 

regulatory measures, investing in cleaner technologies, 

and promoting sustainable mining practices are essential 

steps towards safeguarding both environmental and 

human health in coal mining regions. Additionally, 

fostering community engagement and promoting 

environmental awareness are crucial for fostering a more 

sustainable approach to coal mining that balances 

economic interests with environmental protection. 

Ultimately, this project report serves as a call to action 

for policymakers, industry stakeholders, and local 

communities to collectively address the environmental 

challenges associated with coal mining and pave the way 

for a greener and more sustainable future. 
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