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Abstract: Hydrogeochemistry of the groundwater is controlled by rock-water interaction was characterized using Gibbs plot. The groundwater 
in the study area is dominated by HCO  and Na facies character with alkaline nature. The correlation technique has been used to understand 3

- +  
the relationship between chemical parameters. The adversative health effect by in taking fluoride contaminated groundwater by humans 
including male, female and children are the major concern in this study by using secondary data. Among all the samples, seven samples were 
recorded above the permissible limit of fluoride during the post-monsoon season. Oral intake of fluoride and total hazard index resulted in 15 
per cent of children in pre-monsoon and 13 per cent of male, female and children during the post-monsoon season were categorized under 
fluoride risk. Dermal intake of fluoride is normal in all the samples studied.  
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The rapid growth of population and industrialization 

increases the utilization of groundwater which leads to 

depletion of the water table as well as the quality. It is one of 

the major resources where surface water does not fulfil even 

domestic needs. The quality of the water is determined by its 

physical, chemical and biological properties (Vinothkanna et 

al 2019). The groundwater chemistry is altered by 

anthropogenic activity as well as nature-based on geological 

setup and rock water interaction. The quality of groundwater 

is difficult to retain its original content once it is getting 

polluted (Vinothkanna et al 2020). The poor quality of 

drinking water is responsible for 80 percent of the disease 

spread in the world. In developing countries, the quality of 

drinking water has direct control over human health due to 

the intake of contaminated water and also causes numerous 

health issues (Adimalla and Qian 2019). One of the health 

problems associated with the intake of contaminated drinking 

water is fluorosis. The high and low level of fluoride causes 

significant effects on human health. High fluoride ions in the 

human body may result in dental as well as skeletal fluorosis 

which may also lead to bone fractures (Pathak et al 2012). 

Arid and semi-arid regions reported 65 percent of fluorosis 

due to high amounts of fluoride in drinking water around the 

world (Narsimha and Sudarshan 2017). 

In India, 21 states with approximately 66 million 

population including 6 million children are affected by 

fluorosis (Adimalla et al 2018). The maximum permissible 

limit for fluoride is 1.5 mg l  (BIS 2012). Due to drinking water -1

contamination, health risk evaluations are widely used to 

assess human health hazards. However, health risks 

associated with fluoride get more attention worldwide. 

Therefore, the health risk assessment through ingestion and 

the dermal pathway is more important. The study area was 

Tiruchirappalli district, which is one among the eight districts 

affected by fluorosis, rest of the districts are Salem, Erode, 

Dharmapuri, Vel lore,  Coimbatore, Madurai and 

Virudhunagar of Tamil Nadu. So many researchers made 

their contribution in fluoride assessment in various parts of 

India (Acharya and Mathi 2010) and for Tamil Nadu 

(Jothimani et al 2017, Arya et al 2019). Subha and Brahmaji 

(2017) assessed fluoride in groundwater samples of 

Thiruverumbur taluk of Trichy district and identified all the 

samples collected were above the permissible limit. So, an 

attempt has been made to study the health effects of fluoride 

concentration in drinking water over Tiruchirappalli district, 

which is located in the central part of Tamil Nadu and also the 

district was fully covered by Cauvery Delta Zone (CDZ).

MATERIAL AND METHODS

Study Area: Tiruchirappalli (Trichy) is located on the bank of 

river Cauvery and it is the fourth largest district of the state of 

Tamil Nadu lies between 10 15' and 11 12' north and 78 10' o o o

and 79 05' east latitude having an area of 4,404 km  (Fig. 1). o 2

For irrigation and domestic purposes, river Cauvery is the 

only major water source for the district. The major soils in the 

district are loamy, clayey and sandy alluvium. Geologically, 

hard rocks of Archean age cover nearly 90 per cent of the 

district. They are dominated largely by granitic gneiss and 
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