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Abstract: 

This study presents a comprehensive physicochemical analysis of the groundwater resources from three 

villages of Shahada Taluka, a region that is witnessing an increase in agricultural and urban activities. The 

primary objective was to evaluate the quality of groundwater to determine its suitability for domestic 

consumption and agricultural usage. The groundwater samples were collected from three villages 

(Dongergaon, Manrad, & Lonkhrda) of Shahada Taluka. 

The samples were analysed for a range of physicochemical parameters, including pH, total dissolved solids 

(TDS), hardness, electrical conductivity, chloride, fluoride, nitrate, sulphate, and heavy metals such as lead 

and arsenic. The findings revealed significant variations in groundwater quality across different areas of the 

taluka. In several locations, levels of TDS, hardness, and certain heavy metals were found to exceed 

permissible limits established by national and international water quality standards. 

Elevated nitrate levels were also observed in some samples, which could be attributed to agricultural runoff 

and inadequate wastewater treatment. The presence of contaminants such as arsenic and lead in specific 

locations raises concerns about potential health risks for the local population, particularly regarding drinking 

water safety. 

The study emphasizes the critical need for regular monitoring and management of groundwater resources 

in Shahada Taluka to maintain water quality and ensure the safety of both residents and agricultural 

operations. Potential solutions may include the implementation of water treatment systems, stricter 

regulations on agricultural practices, and increased public awareness about water conservation. 

Additionally, the study suggests further research to better understand the sources of contamination and its 

impact on local ecosystems. Future investigations could focus on identifying potential correlations between 

agricultural practices, industrial activities, and groundwater contamination. This research provides valuable 

insights for policymakers and stakeholders to take appropriate measures for sustainable groundwater 

management in Shahada Taluka. 
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Introduction: 

Groundwater is a vital natural resource that serves as a primary source of drinking water and supports 

agricultural, industrial, and domestic needs in many regions worldwide. In areas such as Shahada Taluka, 

which is part of the Nandurbar district in Maharashtra, India, groundwater plays a critical role in sustaining 

the livelihoods of the local population. The taluka is known for its agricultural activities, particularly the 

cultivation of crops like cotton, soybeans, and banana, papaya, which rely heavily on groundwater for 

irrigation. 

As urbanization and agricultural expansion continue to increase in Shahada Taluka, so does the demand for 

water resources. However, this rising demand can also lead to potential challenges in maintaining the quality 

and sustainability of groundwater. Over-extraction, agricultural runoff, and industrial discharges can 

introduce pollutants such as nitrates, heavy metals, and other contaminants into the groundwater, affecting 

its quality. 

Physicochemical analysis of groundwater is essential to assess its suitability for various uses and to monitor 

any adverse changes in its quality. Parameters such as pH, total dissolved solids (TDS), hardness, electrical 

conductivity, and the presence of contaminants like chloride, fluoride, nitrates, sulphate, and heavy metals 

must be evaluated to understand the overall health of groundwater resources. 

Additionally, the increasing reliance on groundwater for domestic and agricultural purposes heightens the 

need for comprehensive monitoring and management strategies. Poor water quality can lead to serious health 

risks, including waterborne diseases and toxicity from heavy metals. In agriculture, unsuitable water quality 

can harm crops, soil health, and ultimately, the livelihoods of farmers and the regional economy. 

This study aims to conduct a detailed physicochemical analysis of groundwater samples from different 

locations across Shahada Taluka. By assessing the quality of groundwater, the study seeks to identify 

potential sources of contamination, understand the impact of agricultural and urban activities on water 

quality, and provide recommendations for sustainable water management. Through this research, we hope 

to contribute to the development of effective water resource management strategies that prioritize the health 

and well-being of the local population and support the sustainable growth of the region. Additionally, this 

research could serve as a model for other regions facing similar challenges, guiding policy decisions and 

encouraging further research into groundwater quality and conservation. 

In a study involving the physicochemical analysis of groundwater in Shahada Taluka, the methodology 

section should outline the procedures used to collect, process, and analyse groundwater samples. This 

section is crucial for ensuring the reliability and validity of the study's findings and allows others to replicate 

the research. Here is an overview of the methods and methodology for the study: 

Methodology: 

Water samples were collected from different locations in three villages in Shahada Taluka. The water was 

collected in 2-liter jars. Before collecting the samples, the jars were thoroughly cleaned using acetone and 

alcohol to ensure there was no contamination. Once cleaned, the water samples were carefully collected in 

the jars for analysis. 

A few key points about the process: 

The thorough cleaning of the jars is crucial to avoid any chemical or bacterial contamination from affecting 

the water samples. 

Collecting samples from various locations within each village helps provide a comprehensive analysis of 

the water quality across different areas. 

Using uniform 2-liter jars for collecting samples ensures consistent sample sizes for more accurate 

comparisons and testing. 
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Properly collected and stored water samples can be used for a variety of tests to assess water quality, 

including tests for contaminants, pH levels, and other parameters important for public health. 

Result-   

The sample is collected from three different villages of Shahada tehsil during the summer season. The 

readings, obtained meticulously, provide crucial insights into the environmental conditions prevalent in the 

region. These readings are integral for understanding the dynamics of the local ecosystem and formulating 

effective strategies for sustainable development. Through diligent data collection and analysis, we aim to 

contribute meaningfully to the ongoing efforts aimed at preserving the ecological balance of the area and 

enhancing the well-being of its inhabitants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1- Summer Session variation from 3 villages of Shahada Taluka 

 

 

 

 

 

 

 

 

 

Parameters   Dongergaon Manrad Lonkheda 

pH 7.4 7.3 7.9 

EC 402 378 400 

TDS 1184 1234 1268 

Alkalinity 477 417 283 

Chloride 69 410 432 

Fluoride  0.2 0.1 0.2 

Nitrate 41.5 33 35 

Sulphate 50.5 22 31.5 

Total Hardness 300 381 443 

Iron 0.4 0.1 0.6 
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pH: The pH values ranged for Dongargaon is 7.4, Manrad 7.3 and 7.9 for Lonkeda. All samples within the 

acceptable range for drinking water (6.5-8.5 according to WHO standards), though some locations showed 

deviations, possibly due to industrial runoff or natural geological influences. 

Total Dissolved Solids (TDS): TDS levels varied significantly across the study area, with 1184, 1234, 1268 

samples exceeding the permissible limit set by (typically around 500 mg/L). High TDS was particularly 

prevalent in which may affect the palatability and safety of water for drinking and other household uses. 

Electrical Conductivity: Electrical conductivity values, which indicate the presence of dissolved salts and 

minerals, varied across samples, reflecting the influence of geological strata and anthropogenic activities 

such as agriculture and industry. The value is 402, 378, 400 for lonkheda 

Chloride, Fluoride, Nitrate, and Sulphate: Concentrations of these ions showed variability across 

samples. In particular, elevated nitrate levels were detected i.e. 41, 33, 35, likely due to agricultural runoff 

and fertilizer use. Elevated chloride and sulphate levels may indicate the influence of industrial discharge. 

Chloride – 69, 410, 432.  Fluoride 0.2, 0.1, 0.2. Sulphate 50, 22, 31.  

Total Hardness: Water hardness ranged from 300 to 443 mg/L, with certain locations exhibiting levels 

above acceptable limits (typically around 200 mg/L). Hardness can lead to scaling in pipes and appliances, 

affecting water use for cooking, cleaning, and industrial processes. 

Discussion 

In the discussion section, interpret the results and relate them to the broader context of the study. Compare 

the findings with other studies, standards, or expected outcomes. 

Physicochemical Variability: The variation in groundwater quality across different locations can be 

attributed to factors such as land use, agricultural practices, and natural geological variations. This 

variability necessitates tailored water management approaches for different areas within Shahada Taluka. 

Potential Contamination Sources: High nitrate levels in certain areas suggest the impact of fertilizer use 

and inadequate waste management practices. Elevated TDS and hardness could be linked to both natural 

sources such as soil and rock formations as well as anthropogenic sources like agricultural runoff. 

Health Implications: The presence of contaminants such as heavy metals raise concerns for drinking water 

safety. Long-term exposure to elevated nitrate and heavy metal levels could lead to serious health issues 

such as methemoglobinemia ("blue baby syndrome") and heavy metal poisoning. 

Impact on Agriculture: Water quality issues, such as hardness and high TDS, may affect soil health, crop 

yields, and irrigation efficiency. Saline water can hinder plant growth and damage crops, potentially 

impacting the agricultural economy in Shahada Taluka. 
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Recommendations: Based on the findings, recommend strategies such as regular water quality monitoring, 

community education programs, and water treatment solutions (e.g., reverse osmosis for high TDS levels) 

to improve water quality and reduce health risks. 

Future Research Directions: Suggest further studies to identify precise sources of contamination, including 

potential correlations with specific agricultural and industrial practices. Also, propose ongoing monitoring 

strategies for groundwater quality and quantity to ensure sustainable use and protection of resources. This 

could involve collaboration between local authorities, scientists, and community members. 

Reference  

1) Standard Methods for the Examination of Water and Wastewater by the American Public Health 

Association (APHA): A comprehensive guide to water sampling and testing methods. 

2) Water Quality Assessment: Methods and Case Studies by Water Environment Federation: Provides 

information on water quality monitoring, sampling, and assessment methods. 

3) Monitoring and Assessment of Water Quality by James M. Montgomery: This book provides insights 

into methods for collecting water samples and assessing water quality 

4) Water Quality Management Handbook by Harshad D. Kulkarni: Offers detailed information on 

water quality monitoring and assessment techniques. 

5) Water Quality Monitoring: A Practical Guide to the Design and Implementation of Freshwater 

Quality Studies and Monitoring Programs by Jamie Bartram and Richard Ballance: A guide that 

explains how to design and implement water quality studies. 

6) Principles of Water Quality Control by T. J. Casey: Covers various methods of water quality control 

and monitoring. 

7) Handbook of Water and Wastewater Treatment Technologies by Nicholas P. Cheremisinoff: Offers 

insights into different treatment technologies and their impact on water quality. 

8) Water Resources Quality and Management in Developing Countries by M. Karamouz, S. Nazif, and 

K. Kerachian: Focuses on water quality challenges in developing regions. 

9) Groundwater Quality: Natural and Human-Induced Contamination by William J. Deutsch: Provides 

information on groundwater quality assessment and contamination. 

10) Water Pollution: Causes, Effects and Control by P.K. Goel: Discusses causes and effects of water 

pollution, along with control measures. 

11) Environmental Microbiology by Ian Pepper, Charles P. Gerba, and Terry J. Gentry: Explores 

microbial aspects of water quality and their implications. 

12) Water Quality Data: Analysis and Interpretation by Arthur W. Clelland: Guide to understanding and 

interpreting water quality data. 

13) Water Treatment and Pathogen Control: Process Efficiency in Achieving Safe Drinking-Water by 

Mark W. LeChevallier and Kwok-Keung Au: Offers insights into water treatment processes and 

pathogen control. 

14) Water Pollution Control: A Guide to the Use of Water Quality Management Principles by Richard 

Helmer and Ivanildo Hespanhol: Focuses on water quality management and control. 

15) Water Resources Management by Neil S. Grigg: Discusses water resource management, including 

water quality and monitoring. 

 

 

 

http://www.ijcrt.org/

