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ABSTRACT 

This study aims to determine the nitrate (NO  ) concentrations in groundwater and their harmful effects on human health when consumed by drinking 
in the Coimbatore district, South India. For this purpose, 55 groundwater samples were collected through borewells during November and December 
2020 from various parts of the study area. The results of the study revealed that 36.36% of the samples had NO  

–  concentration greater than the World 
Health Organization (WHO) recommended limit (50 mg/L) for drinking purposes. The relationship between the hydrochemical parameters and 
possible sources were studied using the principal component analysis (PCA) method. The results indicate that anthropogenic activities like excessive 
use of fertilizers, animal waste, septic tanks, municipal sewage, and wastewater may be responsible for the high nitrate (NO  ) content. The non-
carcinogenic health hazards caused by high nitrate content in groundwater were calculated using the hazard quotient (HQ) model for adults, children 
and infants. The results suggest that 38.18% of samples for adults, 72.73% of samples for children, and 78.18% of samples for infants have an HQ 
value > 1 (safe value = less than or equal to 1). Therefore, the health risk assessment (HRA) indicates that infants and children in the study area are 
more susceptible to non-carcinogenic risks than adults. This finding could serve as a valuable guide for policy makers, which could help them better 
understand the groundwater quality and the non-carcinogenic risks caused by elevated nitrate in the region's groundwater. 
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INTRODUCTION 

Groundwater is one of the most valuable natural resources 
in economic and social value. Globally, groundwater 
resources are continually depleted to meet the rising 
demand for freshwater. Since groundwater is generally 
considered safe for drinking than surface water as it is a 
concealed natural resource. Private and public wells become 
the primary drinking water sources for most rural residents 
in India. Unfortunately, the quality of groundwater 
resources has been seriously threatened by human activity 
and the industrial revolution over the last few decades 
(Chen et al., 2016). There are also many threats to 
groundwater resources worldwide, including climate 
change, land use, and population growth. Remediation 
becomes complex if the groundwater has been 
contaminated.  

Nitrate is a significant pollutant released into groundwater 
naturally and also through human activity. A natural process 
may release nitrates into the groundwater from the 
weathering of nitratine, tobelite, and other nitrite-bearing 
rocks via rock-water interaction (Patel et al., 2020). 
However, numerous studies have reported that nitrate 
fertilizer used in agriculture is the primary cause of elevated 
nitrate in groundwater (Jayarajan and Kuriachan, 2021; 
Torres-Martínez et al., 2021). Fertilizers are used 
extensively in agricultural land areas because plants obtain 
nitrogen from nitrate, a readily available oxidized form of 
dissolved nitrogen. As a result of over-farming, soil loses its 
ability to retain water. Nitrogen fertilizers are often used to 
replace depleted soil nutrients. However, when these 
nitrates enter the food chain through groundwater and 

surface water, they threaten human health (Xiao et al., 
2022). Several researchers have asserted that septic tanks, 
atmospheric inputs, livestock, and natural organic nitrogen 
all contribute to the contamination of groundwater with 
excessive nitrate levels, despite the widely held belief that 
commercial fertilizers are the primary source (Reddy and 
Sunitha, 2020; Kadam et al., 2020; Sunitha et al., 2012). 
The constant nitrogen flow from numerous pollution 
sources endangers groundwater and has become a global 
issue (Rao et al., 2018; Sreedevi et al., 2017; Wagh et al., 
2020). 

Groundwater with high nitrate concentrations can pose 
public health and environmental hazards, already a problem 
in many countries. A maximum nitrate concentration of 50 
mg/L for drinking water has been recommended by the 
WHO (2011). In adults, thyroid dysfunction and 
hypertension are linked with more significant nitrate in 
drinking water (Adimalla and Li, 2019). Low oxygen levels 
in the blood caused by nitrate consumption in neonates can 
result in methemoglobinemia, also known as "blue baby" 
sickness (Spalding and Exner, 1993; Wang and Li, 2022). In 
addition, several forms of cancers, including gastric, 
colorectal, bladder, urothelial, and brain tumours, may be 
aggravated or worsened by long-term exposure to high 
levels of nitrates in water (Subba Rao, 2021). In India, many 
researchers have reported the high nitrate levels in 
groundwater in different states such as Tamil Nadu 
(Ramalingam et al., 2022), Punjab (Ahada and Suthar, 
2018),  Andhra Pradesh (Sunitha et al., 2021), Telangana 
(Duvva et al., 2022), Maharastra (Wagh et al., 2017) and 
Uttar Pradesh (Ahamad et al., 2018). More than 10.82 
million people in India consume water containing high 


