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Abstract 

Water is very necessary for the survival of all living 

beings on Earth. Hence, assessment of the quality 

and quantity of water is important at a certain time 

interval. The quality of water in mining areas is a 

most important issue of concern for our 

environment. This review paper explores the 

relationship between mining activities and the 

physicochemical properties of groundwater. The 

Mining operations have profound implications on 

the quality and availability of groundwater 

resources, disturbing parameters such as pH, metal 

concentrations, and overall water chemistry. The 

paper examines the diverse mechanisms through 

which mining activities alter groundwater 

characteristics, discusses associated environmental 

concerns, and evaluates potential mitigation 

strategies to safeguard this vital water source. 
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Water is essential for all living things to 

sustain on earth; therefore, its quality and 

quantity examination are important at a 

certain time interval. Sharp changes have 

been found in demands for potable water 

due to surface water scarcity and the vast 

increase in population in many regions 

around the world. The importance of 

groundwater and the escalating impact of 

mining activities on its physicochemical 

properties. It emphasizes the need for a 

detailed analysis of how mining processes 

can induce changes in groundwater quality. 

The quality of groundwater is better in 

condition in Madhya Pradesh as compared 

to the other regions of India, but different 

reports show that water quality in many 

districts is being affected due to water-

borne disorders (Chaterjee and Mohabey, 

1998).  

The quality of water in mines is a major 

issue of concern for our whole world. The 

impact of coal mining activities on the 

physicochemical properties of groundwater 

is substantial and can lead to significant 

alterations in water quality. The research 

work focused on quality assessment of coal 

mine water, based on water chemistry from 

different mines of the Sohagpur area, was 

done by Rathore and Singh (2021). The 

suitability of portable water of mine area 

pumped out from the Jharia coal field 

region of Dhanbad district of Jharkhand 

was studied by Baruah, P M and Singh, G 

in 2022. Yadav and Jamal (2018) assess the 

water quality of the coal mine areas partly 

situated in the Singrauli district of Madhya 

Pradesh and the Sonebhadra district of 

Uttar Pradesh. Based on their observation, 

they found that the water samples collected 

from different mining areas were not 

suitable for domestic and industrial 

purposes. The quality of surface and 

subsurface water was assessed by Yadav 

et.al in the northern coalfields limited area 

of Singrauli district, Madhya Pradesh, 

based on the water quality index (WQI) 

method. Based on their observation, they 

found that the water present in these area 

was not suitable for direct use. It should be 

utilized after the proper treatment.  

The importance of groundwater and the 

escalating impact of mining activities on 

physicochemical properties. It emphasizes 

the need for a detailed analysis of how 

mining processes can affect groundwater 

quality. 

Mining Processes and Groundwater 

Alterations: Various mining activities such 

as surface mining and underground mining, 

can involve heap leaching, which can 

induce specific effects on groundwater. 

Mechanisms such as acid mine drainage, 

leaching of heavy metals and subsidence-

related impacts alter the physicochemical 
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properties of groundwater. Bagde (2016) 

assesses the impact of groundwater quality 

concerning Chhindwara District, Madhya 

Pradesh. Some physicochemical 

parameters of the Groundwater quality of 

the Pataleshwer in Chhindwara district was 

also assessed by Mahore in 2021. They 

were focused on assessing the quality of 

groundwater in the rural areas and its effect 

on the health of human beings. During the 

study they found high fluoride 

concentration in major part of Chhindwara 

district which shows that the majority of 

people are suffering from fluoride-related 

diseases that’s why proper analysis and a 

water treatment management system were 

needed in that areas. Khatik, et. al., in 2012 

and 2015 found a deteriorating condition of 

groundwater quality in Chhindwara due to 

an increase in fluoride (F) quantity released 

from granitic rocks. Gupta, et.al. (2018) 

prepared a review on the groundwater 

pollution in India and provided an overview 

of the groundwater pollution caused by 

anthropogenic activities as well as the 

industries. They were observed that the 

quality of water was affected by point and 

nonpoint sources such as runoff from the 

agricultural field, sewage discharge, urban 

runoff and industrial discharges. Therefore, 

proper analysis and assessment of the 

groundwater quality were needed for the 

ecosystem as well as human beings.    

pH and Acidity Levels: Based on pH 

concentration, the groundwater samples 

were close to being neutral to alkaline in 

nature Dheeraj, et.al (2023). On exploring 

the impact of mining-induced processes on 

groundwater quality. Coal mining often 

exposes sulfur-bearing rocks, leading to the 

generation of AMD (Acid Mine Drainage). 

This acidic drainage extensively lowers the 

pH of groundwater, causing it to become 

more acidic. The acidic conditions can 

mobilize heavy metals and cause risks to 

aquatic ecosystems. The release of acidic 

waters can produce effects in widespread 

environmental degradation and influence 

aquatic ecosystems in downstream. 

Metal Contamination: Addressing the 

alteration of metal concentrations in 

groundwater due to mining activities, this 

section focuses on the leaching of heavy 

metals such as iron, copper, zinc, and 

mercury. Elevated metal concentrations 

pose threats to both human health and the 

ecological integrity of groundwater-

dependent ecosystems. Coal seams often 

contain heavy metals like iron, manganese, 

and aluminum. Mining operations can 

expose these metals, allowing them to leach 

into groundwater. Elevated concentrations 

of heavy metals in groundwater can have 

detrimental effects on water quality and 

ecosystem health. The groundwater quality 

of the Korba coal field area of Chhattisgarh 
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was assessed by Dheeraj, et. al (2023) by 

using an integrated approach of 

geographical information system (GIS) and 

Heavy metal pollution index (HPI). They 

were observed that the groundwater of the 

studied area was contaminated by the 

leaching of heavy metals from the open pit 

mining and transit routes. It was found that 

the drinking water in the Korba Coal Field 

area is of good quality in terms of heavy 

metals, which gives a significant growth in 

socioeconomic activity in the study Korba 

region 

Changes in Water Chemistry: Coal 

mining activities can result changes in 

water chemistry, the suspension of fine 

particles and sedimentation in nearby water 

bodies. Increased turbidity can adversely 

affect aquatic habitats, limiting light 

penetration and disrupting the balance of 

ecosystems. This section considers 

parameters like salinity, dissolved oxygen 

levels, and the presence of various ions. 

Mining processes can lead to substantial 

shifts in these properties, impacting the 

overall health and usability of groundwater. 

The release of ions and salts from coal 

mining processes can alter the chemical 

composition of groundwater. Changes in 

ion concentrations and increased salinity 

levels may render groundwater unsuitable 

for various uses, including drinking water 

and agriculture. Lalitha and Tejaswini 

(2017) assessed the quality of Groundwater 

of Vuyyuru situated in Krishna district of 

Andhra Pradesh and determined its 

suitability for drinking purposes. Their 

study covered physical-chemical and 

biological analysis of the water samples, 

and concluded that the quality of the 

Groundwater in most of the areas was not 

suitable for drinking purposes.  

Physical Changes: Underground coal 

mining can cause ground subsidence, 

altering the physical structure of the 

ground. Changes in the structure may 

impact groundwater flow patterns, 

potentially affecting the movement and 

distribution of groundwater. The impact of 

coal mining activities on the groundwater 

quality of the Singrauli Coalfield region 

was assessed by Sonkar and Jamal (2018), 

and they observed that the quality of 

groundwater was more affected by coal 

mining activities as compared to the other 

one. The water in that area was not suitable 

for direct consumption. Disposal of coal 

dust and ash from mining activities can 

introduce particulate matter into the 

surrounding environment. These particles 

may contribute to the physical and chemical 

changes in groundwater, affecting water 

quality. Coal mining may release organic 

compounds into groundwater, contributing 

to organic contamination. This can have 

implications for both the quality of 
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groundwater and the health of ecosystems 

dependent on this water source. 

Environmental Impacts and Ecosystem 

Consequences: Analyzing the broader 

environmental impacts of mining-induced 

changes in groundwater, this section 

explores how altered physicochemical 

properties can affect ecosystems, 

vegetation, and wildlife. It emphasizes the 

interconnectedness of groundwater systems 

with surface water and terrestrial 

environments. Cumulative impacts on 

groundwater quality can lead to long-term 

ecological consequences. Changes in water 

chemistry and habitat disruption may affect 

biodiversity, aquatic. The ecological status 

of coal mine area of Parasia was assessed 

by Kumara and Rathoureb in 2022. They 

were assessing the forest ecosystem near 

coal mine regions and anticipated the 

impacts of underground mining activity on 

the existing wildlife and ecology of the 

zone, along with mitigation measures 

presented. The mitigation and remediation 

measures addressed the adverse effects of 

mining activities on groundwater quality. 

Strategies may include proper waste 

management, engineered barriers, and the 

development of sustainable mining 

practices. 

Conclusion 

Groundwater was a major source of water 

quality for agriculture, industry as well as 

domestic purposes in most countries. 

Pollution of the groundwater quality will 

cause an impact on the human population, 

environmental conditions as well as 

industrial economics. The mining-related 

impacts on the quality of groundwater were 

causing a severe impact on the health and 

survival condition of human beings as well 

as the ecosystem surrounding in those 

areas. Therefore proactive and 

collaborative approach should be needed 

for sustainable mining practices. The major 

efforts taken for mitigating it were effective 

water management practices, adopting 

sustainable mining practices, developing 

new technologies for the treatment of 

contaminated water etc. The regular 

monitoring and widespread environmental 

impact assessments are essential for 

minimizing the adverse effects of mining 

activities on groundwater quality. Proper 

green belt development should be 

developed and maintained to negate the 

fugitive emissions from the bunker, 

loading, unloading, transportation, etc. 
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