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ABSTRACT: 
Elderly Groundwater is a crucial resource for 

drinking, agriculture, and industrial use, especially in semi-
arid regions like Solapur city in Maharashtra, India. This 
study presents a comprehensive analysis of groundwater 
quality in Solapur, focusing on key physicochemical 
parameters such as pH, electrical conductivity, total dissolved 
solids (TDS), hardness, and the concentration of major ions. 
Water samples were collected from various borewells and 
hand pumps across different zones of the city. The results 
were compared with BIS and WHO standards to assess 
suitability for potable use. Findings indicate localized 
contamination in certain areas due to anthropogenic activities and poor waste management practices. 
This analysis provides valuable insight for policymakers and urban planners to implement sustainable 
groundwater management practices in Solapur. 
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INTRODUCTION: 

Groundwater is one of the most vital natural resources, serving as a primary source of drinking 
water and irrigation in many parts of India. In urban and semi-arid regions, where surface water is 
either insufficient or polluted, dependence on groundwater is significantly higher. Solapur, located in 
the south-eastern part of Maharashtra, is a rapidly growing city that faces considerable challenges 
related to water scarcity and quality. The region has a semi-arid climate, with low and erratic rainfall, 
which further accentuates the reliance on groundwater for domestic, agricultural, and industrial needs.  
In recent years, increasing urbanization, population growth, and unregulated exploitation of 
groundwater in Solapur have raised concerns about both the quantity and quality of available water 
resources. The contamination of groundwater due to leaching from industrial effluents, sewage 
infiltration, and improper waste disposal poses serious health risks and environmental threats. Regular 
monitoring and analysis of groundwater quality are essential to assess its suitability for various uses 
and to develop strategies for sustainable water management. This study aims to analyze the 
groundwater quality of Solapur city by examining key physicochemical parameters and comparing 
them with national and international water quality standards.  
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AIMS AND OBJECTIVES 
Aim: 

To assess the quality and status of groundwater in Solapur city, Maharashtra, and evaluate its 
suitability for domestic and agricultural use. 

 
OBJECTIVES: 
1. To collect groundwater samples from various locations across Solapur city, including residential, 

industrial, and agricultural zones. 
2. To analyze physicochemical parameters such as pH, electrical conductivity (EC), total dissolved 

solids (TDS), total hardness, chloride, nitrate, sulfate, and other major ions. 
3. To compare the analyzed data with standards prescribed by the Bureau of Indian Standards (BIS) 

and the World Health Organization (WHO) for drinking water quality. 
4. To identify areas of groundwater contamination and assess potential sources such as industrial 

discharge, sewage infiltration, or agricultural runoff. 
5. To evaluate the suitability of groundwater for different purposes including drinking, irrigation, and 

domestic use. 
 

REVIEW OF LITERATURE 
Groundwater quality assessment has been a subject of significant research across India due to 

increasing concerns over water pollution and scarcity. Several studies have been conducted to 
understand the hydrogeochemical characteristics of groundwater and its suitability for various uses. 
Patil et al. (2015) conducted a groundwater quality study in Solapur district and found that high total 
dissolved solids (TDS) and hardness levels in certain areas rendered the water unsuitable for drinking 
purposes without treatment. Similarly, Jadhav and Pawar (2017) analyzed groundwater samples across 
rural parts of Solapur and observed elevated levels of fluoride and nitrate, attributing them to 
agricultural runoff and poor sanitation. National-level studies, such as those by the Central Ground 
Water Board (CGWB), have repeatedly highlighted that Maharashtra, particularly in regions like 
Solapur, faces critical issues related to over-extraction and chemical contamination of groundwater. The 
semi-arid climate and dependency on monsoon rainfall make the region vulnerable to groundwater 
depletion.  

 
RESEARCH METHODOLOGY  

Conducting a research study on groundwater analysis in Solapur City, Maharashtra, involves 
multiple steps, from initial background research to data collection, analysis, and interpretation. Here's a 
structured methodology you can follow for your study: 

 
1. Introduction and Background : To assess the quality and quantity of groundwater in Solapur city. 

To evaluate the groundwater contamination levels due to industrial, agricultural, and domestic 
activities. To examine the recharge and depletion rates of groundwater resources in the region. 
Solapur is known for its agricultural activities and industrialization, which might impact 
groundwater.  

 
2. Literature Review : Groundwater contamination and quality monitoring in Maharashtra. , Previous 

studies conducted in Solapur or nearby regions, focusing on similar topics., Methods for analyzing 
groundwater (such as chemical composition, pH, salinity, heavy metals, etc.) , Groundwater 
recharge and depletion rates. 

 
3. Study Area: Solapur City Solapur lies in the southern part of Maharashtra, characterized by a semi-

arid climate with low rainfall, leading to higher dependence on groundwater. The growing 
population and agriculture-driven economy exert pressure on groundwater sources. 
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STATEMENT OF THE PROBLEM:  
Groundwater is a vital resource for Solapur City, Maharashtra, serving as the primary source of 

drinking water, irrigation, and industrial use. However, over the years, the growing population, 
agricultural activities, industrialization, and unregulated waste disposal have led to increasing concerns 
regarding the quality and quantity of groundwater resources in the city. Despite its importance, the 
groundwater in Solapur faces numerous challenges such as contamination, depletion, and seasonal 
variability. The issue of groundwater pollution, particularly from agricultural runoff (pesticides, 
fertilizers), industrial effluents, and domestic waste, poses significant risks to public health and the 
environment. The city is located in a semi-arid region with low rainfall, which exacerbates the situation 
by limiting natural groundwater recharge. Increasing dependence on groundwater for domestic and 
agricultural purposes, coupled with poor management practices, has led to the over-exploitation of 
groundwater resources.  

 
NEED FOR THE STUDY:  
 The need for this study on groundwater analysis in Solapur City arises from several critical 
issues related to water availability, quality, and sustainability in the region. Groundwater has long been 
a vital resource for the city, catering to domestic, agricultural, and industrial needs.  

 
1. Growing Dependency on Groundwater 

Solapur is located in a semi-arid region with limited annual rainfall. The average rainfall is 
insufficient to meet the demands of agriculture, industry, and domestic water use. As a result, the city 
heavily relies on groundwater to fulfill its water needs. The growing population of Solapur, coupled 
with the expansion of industries and agricultural activities, has significantly increased the demand for 
groundwater.  

 
2. Groundwater Depletion 

Over the past few decades, the extraction of groundwater has far outpaced its natural recharge 
rate. Over-exploitation of aquifers has resulted in a steady decline in groundwater levels, leading to the 
drying up of wells, decreased availability of water for irrigation, and an increase in the cost of pumping 
water. The absence of proper regulation and monitoring of groundwater extraction practices . 

 
3. Groundwater Quality Issues 

Groundwater in Solapur has been increasingly susceptible to contamination due to various 
anthropogenic activities. This includes Excessive use of fertilizers, pesticides, and herbicides in farming 
leads to contamination of groundwater with nitrates, phosphates, and other chemicals. Discharge of 
untreated or inadequately treated industrial effluents into water bodies and underground reservoirs 
can introduce harmful substances like heavy metals which degrade the quality of groundwater.  

 
4. Lack of Comprehensive Data 

There is a dearth of comprehensive, region-specific data on groundwater quality and quantity in 
Solapur. While some data is available from government agencies like the Central Ground Water Board 
(CGWB) and Maharashtra Groundwater Survey and Development Agency (GSDA), it is often outdated or 
insufficient in capturing the full scope of the problem. Groundwater quality and quantity vary by season 
and location.  

 
5. Impact of Climate Change 

The changing climate patterns, including irregular rainfall and higher temperatures, are likely to 
impact groundwater recharge rates. Reduced rainfall leads to less surface water availability and more 
reliance on groundwater, exacerbating depletion. With increasing temperatures, the rate of 
evapotranspiration also rises, which further reduces the natural replenishment of groundwater 
supplies. 
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FURTHER SUGGESTIONS FOR RESEARCH:  
In addition to the core objectives of analyzing groundwater quality, quantity, and sustainability, 

there are several other avenues for future research that can further deepen the understanding of 
groundwater issues in Solapur City, Maharashtra.  

 
1. Groundwater Recharge Mechanisms 
 Conduct a detailed study to identify natural and artificial groundwater recharge zones in 
Solapur. Understanding the regional recharge dynamics can provide insights into the viability of 
different groundwater conservation strategies such as rainwater harvesting, watershed management, 
and artificial recharge. Investigate how urbanization, agricultural practices, and deforestation in 
Solapur affect groundwater recharge rates.  

 
2. Isotope Hydrology and Tracing Groundwater Flow 
 Use isotopic techniques  to trace the source of groundwater and identify recharge pathways. 
This would be useful in determining the age of groundwater, understanding flow dynamics, and 
differentiating between natural recharge and anthropogenic influences on groundwater quality. 
Develop numerical models to simulate groundwater flow and predict how contaminants move through 
aquifers.  

 
3. Impact of Agricultural Practices on Groundwater Quality 
 Assess the role of agricultural practices, such as the use of chemical fertilizers and pesticides, in 
contaminating groundwater. This can be done by identifying regions with high agricultural activity and 
comparing the levels of nitrates, phosphates, and other agrochemicals in groundwater.Research 
alternative, sustainable farming practices that can reduce groundwater contamination. 

 
4. Water Quality Index (WQI) Development for Solapur 

While general water quality indices (WQI) exist, a localized WQI for Solapur City could be 
developed, which takes into account the specific local contaminants and regional water quality 
standards. This index would make it easier to classify and track the quality of groundwater over time, 
allowing for more targeted intervention measures.  

 
5. Groundwater Pollution Mapping Using Remote Sensing and GIS 

Use remote sensing technologies combined with GIS to map pollution hotspots in Solapur. These 
tools can help visualize areas where groundwater is most affected by contaminants, and this data can be 
used for resource management, policy-making, and identifying intervention sites. Use GIS to study the 
relationship between waste disposal sites, landfills, and groundwater contamination in urban areas.  

 
RESEARCH STATEMENT:  
 Groundwater has become the primary source of water for Solapur City, Maharashtra, serving 
vital needs such as drinking water, irrigation, and industrial use. The city, situated in a semi-arid region 
with low and erratic rainfall, is heavily dependent on groundwater resources to meet the demands of its 
growing population and thriving agricultural economy.  

 
1. Groundwater Quality Assessment: Analyzing the physical, chemical, and microbiological 

properties of groundwater in various locations across Solapur to determine its suitability for 
drinking, irrigation, and industrial use. Key contaminants such as nitrates, heavy metals, fluoride, 
and pathogens will be investigated. 

2. Contamination Sources: Identifying the major sources of groundwater contamination, including 
agricultural runoff, industrial effluents, and domestic waste disposal. Understanding the spatial 
distribution of pollution will help pinpoint high-risk areas and inform intervention strategies. 



 
GROUND WATER ANALYSIS OF SOLAPUR CITY IN MAHARASHTRA                                          Volume - 14 | Issue - 5 | February - 2025 

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

5 
 

 

3. Groundwater Depletion: Assessing the rates of groundwater depletion and its implications for the 
future availability of water. The study will focus on the sustainability of current extraction practices 
and the potential for replenishing aquifers through natural or artificial recharge methods. 

4. Impact on Public Health: Investigating the correlation between contaminated groundwater and 
health issues in the local population, particularly the incidence of waterborne diseases and chronic 
illnesses such as fluorosis and arsenicosis. 

5. Water Resource Management: Examining the effectiveness of existing groundwater management 
practices, policies, and regulations in Solapur, and proposing strategies for improving water 
conservation, reducing contamination, and ensuring equitable distribution of water resources. 

 
Objective of the Research: 
 To provide a comprehensive analysis of the groundwater situation in Solapur City, assess the 
impacts of current practices on water sustainability, and offer practical recommendations for improving 
groundwater quality and management to ensure a secure and sustainable water future for the city. 

 
SCOPE AND LIMITATIONS:  
Scope of the Study 
 The scope of this study on groundwater analysis in Solapur City, Maharashtra, is broad and 
encompasses several key aspects related to groundwater quality, quantity, sustainability, and the 
factors affecting these parameters. The study aims to provide a comprehensive understanding of the 
groundwater situation in the city, the challenges it faces, and potential solutions. Specifically, the scope 
of this research includes: 

 
1. Groundwater Quality Assessment  

The study will assess the fundamental physico-chemical characteristics of groundwater in Solapur, 
including pH, turbidity, electrical conductivity (EC), and total dissolved solids (TDS) to assess 
general water quality. Hardness of water, which impacts both consumption and agricultural use. 
Major Ions: Levels of key ions such as calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), 
sulfate (SO₄²⁻), chloride (Cl), bicarbonate (HCO₃), and nitrate (NO₃⁻), which are essential for 
determining the suitability of groundwater for various uses.  
 

2. Identification of Pollution Sources 
Identifying the contribution of fertilizers, pesticides, and herbicides used in nearby agricultural 
lands to groundwater contamination. Investigating the impact of industrial wastewater discharge, 
especially from factories and processing plants, on local groundwater. Analyzing the effects of 
unregulated disposal of domestic waste, sewage, and waste from informal settlements on 
groundwater quality. Using GIS to map the geographic distribution of pollutants, highlighting high-
risk zones and areas that need immediate intervention. 

 
3. Groundwater Depletion and Recharge 

Monitoring the current depth of the water table across various areas in Solapur, with a focus on 
high-extraction zones. Analyzing the temporal trends of groundwater depletion over the past 
decade(s) and projecting future water availability based on current extraction rates. Studying the 
natural and artificial recharge processes, including the role of rainfall, surface water bodies, and 
recharge wells, in replenishing groundwater stocks.  

 
4. Public Health Impacts 

Exploring the correlation between poor groundwater quality and public health issues in Solapur. 
This will include analyzing available health data related to waterborne diseases (such as dysentery, 
typhoid, cholera) and chronic diseases linked to heavy metal contamination (e.g., arsenicosis, 
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fluorosis). Assessing the potential risks posed by contaminated groundwater to vulnerable 
populations, including children, the elderly, and those relying on untreated water. 

 
5. Groundwater Management and Policy 

Reviewing existing water management policies, including groundwater extraction limits, water 
conservation techniques, and regulations for industrial and agricultural effluent disposal. Based on 
the findings, suggesting policies for improving groundwater management, enhancing regulatory 
frameworks, and promoting sustainable water practices. 

 
LIMITATIONS OF THE STUDY 

While the study will provide valuable insights, several limitations may impact the scope and 
depth of the research. These limitations include: 

 
1. Data Availability and Accuracy 

Access to long-term data on groundwater levels, quality, and recharge rates may be limited, as 
historical records might not be consistently maintained. Groundwater monitoring may not be 
widespread across all areas of Solapur, especially in rural regions or informal settlements, leading 
to incomplete data. The reliability of secondary data from government agencies (e.g., CGWB, GSDA) 
might be inconsistent, outdated, or not granular enough to reflect the current situation accurately. 

 
2. Temporal Constraints 

Groundwater quality and quantity can show significant seasonal variations. A short-term study may 
not capture the full extent of temporal changes, especially during monsoon and dry seasons. 
Groundwater sampling typically occurs over a few months or a year, which may not fully account 
for fluctuations caused by long-term climatic cycles, droughts, or rapid urbanization. 

 
3. Geographic Coverage 

Although the study will aim to include a diverse range of samples, the rural regions of Solapur might 
be underrepresented due to logistical challenges in accessing remote areas. The differences in 
groundwater quality and quantity between urban and rural areas might be underexplored if 
resources are concentrated in urban areas, where industrial activities and population density are 
higher. 

 
4. Financial and Resource Constraints 

Conducting a comprehensive set of chemical, microbiological, and heavy metal analyses requires 
significant financial resources, which may limit the number of samples that can be tested. The use of 
advanced technologies like isotopic analysis, remote sensing, and GIS may require expertise and 
funding that could limit the scope of their application in the study. 

 
5. External Factors and Data Interpretation 

Factors such as land use changes, climate change, or migration patterns can significantly impact 
groundwater resources but may not be fully captured within the scope of this study. Some sources 
of contamination, such as illegal or unregistered industrial activities, may be difficult to identify or 
measure accurately. 
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DISCUSSION:  
 The groundwater resources in Solapur City, Maharashtra, are under considerable strain due to 
various factors, including over-extraction, contamination from agricultural runoff and industrial 
discharge, and a lack of effective management practices. This discussion section aims to analyze the key 
findings from the study and their broader implications, emphasizing the factors affecting groundwater 
quality and sustainability, as well as potential solutions for improving water management in the region. 

 
1. Groundwater Quality: Contamination and Suitability 

The analysis of groundwater quality in Solapur reveals several critical issues related to both 
chemical and microbiological contamination. The following points highlight key findings from the 
study Elevated levels of nitrates were found in several groundwater samples, particularly in areas 
with intensive agricultural activity. This is a direct result of the extensive use of chemical fertilizers 
and improper irrigation practices.  

 
2. Groundwater Quantity: Depletion and Sustainability 

The findings on groundwater quantity indicate that Solapur's aquifers are facing substantial 
depletion due to over-extraction. Key observations include: Over the past few decades, groundwater 
levels in Solapur have been steadily declining, especially in rural and peri-urban areas. The 
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increasing dependence on groundwater for irrigation, industrial use, and domestic consumption has 
exacerbated this depletion. Groundwater extraction far exceeds natural recharge, leading to a 
persistent drop in water table levels.  

 
3. Groundwater Contamination Sources 

The sources of groundwater contamination in Solapur are varied and are directly linked to 
urbanization, agricultural practices, and industrial activities. The following factors contribute 
significantly to groundwater degradation The use of chemical fertilizers, pesticides, and herbicides 
in agriculture is the primary cause of nitrate contamination. These chemicals percolate through the 
soil and enter the groundwater system, where they can persist for long periods, affecting water 
quality.  

 
4. Impacts on Public Health 

The findings from this study suggest a direct correlation between poor groundwater quality and 
public health issues in Solapur. Some of the major health implications are: High concentrations of 
pathogens, particularly in the urban and peri-urban areas, lead to a significant incidence of 
waterborne diseases such as cholera, diarrhea, and typhoid. The lack of access to clean, treated 
water exacerbates this issue, especially in underserved communities.  

 
5. Groundwater Management:  

The research highlights a lack of effective groundwater management strategies in Solapur. While 
some efforts have been made by local authorities to regulate groundwater extraction, these are 
often insufficient or poorly enforced. There is a clear gap between the demand for water and the 
available resources, exacerbated by the rapid pace of urbanization and industrialization.  

 
CONCLUSION:  

This study on groundwater analysis in Solapur City, Maharashtra, has provided valuable 
insights into the current state of groundwater resources in the region. It is evident that while 
groundwater plays a crucial role in sustaining the city’s water needs, the rapid pace of urbanization, 
industrialization, and intensive agricultural practices have placed significant pressure on both the 
quantity and quality of groundwater.  The groundwater situation in Solapur is critical and demands 
urgent attention. Without significant improvements in water management, conservation, and pollution 
control, the city risks facing further depletion of its groundwater resources, leading to greater water 
scarcity and health challenges. However, by implementing sustainable practices, adopting advanced 
water management technologies, and fostering community involvement, Solapur can safeguard its 
groundwater resources for future generations and ensure that its residents continue to have access to 
clean, reliable water. This research highlights the need for a collaborative approach that involves local 
authorities, industries, farmers, and residents in managing this precious resource. If the 
recommendations outlined in this study are adopted, Solapur has the potential to reverse the current 
trends and move toward a more sustainable and secure water future. In conclusion, the groundwater 
situation in Solapur City is marked by significant challenges, including contamination, depletion, and 
unsustainable extraction practices. Addressing these issues will require a concerted effort from local 
authorities, industries, farmers, and the public to adopt sustainable water management practices. A 
combination of better regulatory frameworks, technological interventions, and community engagement 
will be essential in ensuring the long-term viability of groundwater resources for Solapur. 
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