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                                                           Abstract 

The survey was conducted in Kaligiri mandal, Nellore district are highlighted in Fluoride contamination. 

The Groundwater is the primary source of drinking water in this area and very few people are fed with water 

supply scheme. They have fluoride bearing minerals which are leached out to the groundwater and 

contribute high fluoride concentration in the groundwater. Total fifteen water samples are collected from 

different locations. This study used in SPADNS method. Fluoride levels in 93% of samples exceed the 

maximum permissible limits (1.5 mg/L). The observed Fluoride levels in this area range from 1.84–3.1 

mg/L with an average of 2.2 mg/L. The high fluoride levels may lead to morbidity of dental fluorosis .It is 

finally concluded that the Kaligiri mandal need a sound Fluoride management plan and the removal of 

fluoride from drinking water is advisable. 
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Introduction: 

           Fluorine, one of the most reactive, light, and electronegative elements of the periodic table, is ranked 

13th in terms of abundance on planet earth.[1] Fluorine does not, therefore, usually occur in elemental form 

in the environment but rather can form a variety of complexes and exists as the fluoride ion (F) in 

groundwater.[2-4] In nature, F exists in the form of different mineral complexes including calcium fluoride 

[CaF2], sellaite [MgF2], fluorapatite [Ca5(PO4)3F], cryolite [Na3AlF6], villiaumite [NaF)] topaz 

[Al2(SiO4)F2], tourmaline, muscovite, biotite, hornblende, and villianmite.1,3 Other minerals which 

contain F include mica and amphibole, where a hydroxyl ion (OH–) is replaced in the structural 

formula.[5,6]. F is one of the most significant groundwater contaminants.[7] Globally, more than 50% of 

the population uses groundwater for drinking purposes[.8] Therefore, groundwater F pollution is a 

widespread and serious concern in both developed and developing countries. Elevated F concentrations in 

drinking water of >1.5 mg/L are frequently reported in many parts of the world. When ingested in small 

quantities (<0.5 mg/L or 0.7 ppm) fluoride is beneficial for teeth by reducing dental caries, whereas 

ingestion of higher concentrations (>1.5 mg/L) may cause fluorosis. Dental fluorosis manifests as opaque 

white spots or lines, and in severe cases, enamel becomes discolored and brittle, leading to chipping.[9,10].  

The high level of fluoride in drinking water beyond the permissible limit[2] has toxic effects, while its 

optimum level shows beneficial effects in reducing dental carries. The severity depends upon the amount 

ingested and the duration of intake. Fluoride contamination of groundwater is a growing problem in many 

parts of the world. High concentration of fluoride is reported both from hard rock (granites & gneisses) as 

well as alluvial aquifers[11].In India more than 66million people are at risk of developing fluorosis and high 

fluoride concentration in groundwater (greater than 1 mg/l) is widespread in the arid to semi-arid western 

states of Rajasthan and Gujarat and in the southern states of Andhra Pradesh, Karnataka and Tamil 

Nadu[12,13,14,15]. People living in such areas were drinking high fluoride water without realizing its 

presence, which caused various bone diseases. The cause of high fluoride in ground water is geogenic being 

a result of the dissolution of fluoride bearing minerals. Fluoride in ground water is mainly influenced by the 

local and regional geological setting and hydro geological condition. However, soil consisting of clay 

minerals[16,17], theinfluence of local lithology, aided by other factors like semi-arid climate of the region 
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may be responsible for higher concentration of fluoride in the groundwater of the region. In sea area, 

fluoride containing chemical components of Ca, Mg, Na, Cl, SO4, bicarbonate, Bromide, Phosphate, Iron, 

Aluminium etc., Locally used agricultural pesticides and anthropogenic contamination of surface water due 

to many rivers carry on particulate matter on rainy seasons. Fluoride problems are wide spread in nine states 

of India covering almost the entire country. Nearly 66million of people face the risk of which an estimated 

6million are childrenThe main source of fluoride in groundwater is rich in fluoride. Most of the people 

affected by high fluoride concentration in groundwater live in the tropical countries where the per capita 

consumption of water is more because of the prevailing climate[18]. Some Villages  are heavily affected 

with fluorosis [19,20].Similarly, the Kondapuram mandal is rich with fluoride which forms the major reason 

for fluoride contamination in groundwater [21], and the fluoride in the district of Nellore, Andhra Pradesh 

contain much higher fluoride than the world average fluoride concentration of 810 mg/kg [22]. It is well 

documented that fluoride can have both beneficial and detrimental effects on the dentition ever since Mc 

Kay and G.V. Black in 1916 published the effect of fluoride on dentition. [23] .The beneficial effects of 

fluoride on dental caries are due primarily to the topical effect of fluoride after the teeth have erupted in the 

oral cavity. In contrast, detrimental effects are due to systemic absorption during tooth development 

resulting in dental fluorosis..[24] developed a classification for fluorosis, which is still widely used, based on 

his interpretation of clinical appearance. [25]. Dean and Mckay suggested that optimum level of water 

fluoride should be below 0.9 - 1.0 PPM.[26] .The severity of dental fluorosis depends on the amount of 

fluoride exposure, the age of the child, individual response, as well as other factors including nutrition  [27] 

Methodology: 
Study area; 

 
The Kaligiri mandal of Nellore District of Andhra Pradesh, India. occupies an area of 397sq km and has a 

population of 40,589  are rural. It is the largest in area among the agriculture of Nellore district.The 

coordinates of the Kaligiri 14.8333°N  79.7000°E.It is in the 22M elevation(altitude)Kaligiri Mandal is 

bounded by by Anumasamudrampeta Mandal towards South , Jaladanki Mandal towards East , Kondapuram 

Mandal towards North , Vinjamur Mandal towards west.Kavali City, Kandukur City, Nellore , Gudur are 

the nearby Cities to Kaligiri.groundwater contamination in the study areas. covering entire Kaligiri during  

the year of 2018-19. 

  

    A total 25 ground water samples were collected from bore wells and open wells used for drinking water. 

The samples are collected simple random sampling in Kaligiri mandal total 25 samples were 

selected(Jirravaripalem,Kondareddypalem,Nadimimadigapalem,Thimmareddypalem,Kavalimustapuram) 

samples were collected in precleaned polyethylene bottle of 1 liter 

   The water samples are analyzed by SPANDS method . it involves the reaction of fluoride with a red 

zirconium dye solution .in the acidic medium zirconium reacts with alizarin Red-S to form violet complex, 

which is bleached on the addition of fluoride ion and colour changes from red violet to yellow green . 100 

ml of filtered samples, then 5 ml of zirconyl acide solution was added to it for the removel of SO4 

interference, followed by the addition of Alizarin Red –S now, wait for at least one hour .Measure the 

intensity of light at 570 nm and calculate the concentration  with the help of standard curve . The above 

mentioned analytical procedure is followed as prescribed by APHA

Result;A total 25 samples of the fluoride concentration were analyzed and summarized in Table 1. The 

fluoride concentration ranged from 0.8 to 1.0 mg/l. out of the 25 samples 25 samples are the above the 

permissible limit. The highest fluoride levels 3.1 observed at Jirravaripalem and lowest at 

kavalimustapuram. The mean values of kaligiri mandal are 2.18 

      In the study 25 samples out of 25 samples are above than the permissible limit. Especially in Kaligiri 

mandal jirravaripalem and Kondareddypalem villages is compeletely above than the permissible limit(2.23 

and 3.1ppm). 
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                                                       Kaligiri mandal 

Name of the Village and sources Fluoride Concentration(mg/l) Fluoride Standard level 
                                    

Jirravaripalem(Borewell)           3.1 0.8-1.0 mg/l 

Sri Colony, Borewell           2.83                                                    0.8-1.0 mg/l 

S.C Colony Handpump           2.97 0.8-1.0 mg/l 

S.T colony, Handpump           2.0 0.8-1.0 mg/l 

Hanuman nagar, Borewell           2.65 0.8-1.0 mg/l 

Kondareddypalem (Borewell)           2.42 0.8-1.0 mg/l 

Z.P.H.S Handpump           2.14 0.8-1.0 mg/l 

Busstop (Borewell)           2.07 0.8-1.0 mg/l 

M.P.P School,Borewell           1.99 0.8-1.0 mg/l 

SC colony Borewell           2.31 0.8-1.0 mg/l 

Nadimimadiga palem (Borewell)           2.16                                                  0.8-1.0 mg/l 

Busstop, Handpump           2.03 0.8-1.0 mg/l 

S.T Cly, Handpump           2.11                                                  0.8-1.0 mg/l 

O.C Colony, Handpump           1.98                                                  0.8-1.0 mg/l 

B.C Cly, Borewell           2.04 0.8-1.0 mg/l 

Kavalimustapuram (Borewell)           2.01 0.8-1.0 mg/l 

Busstop(Borewell)           1.83 0.8-1.0 mg/l 

M.P.U.P school(b.w)           1.94  0.8-1.0 mg/l 

Temple, Handpump           1.88  0.8-1.0 mg/l 

High School, Handpump           1.96  0.8-1.0 mg/l 

Thimmareddypalem (handpump)           2.3                                                      0.8-1.0 mg/l 

Temple, Borewell           2.1                                                      0.8-1.0 mg/l 

MPES, Borewell           1.88                                                    0.8-1.0 mg/l 

Bus stop, Handpump           1.91                                                    0.8-1.0 mg/l 
ELE School Handpump           1.97                                                    0.8-1.0 mg/l 

                                      
                                 Table:1 Fluoride Concentration of Kaligiri mandal in ppm 
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Graphical representation of fluoride concentration Kaligiri mandal. 

 
Conclusion: 

 The fluoride content is beyond the limit prescribed by standards. Since drinking water is a basic need, the 

people should consume protected water containing fluoride within the prescribed limits. Hence the future 

generations in these areas have to take necessary steps to protect themselves from attacking dental and 

skeletal flurosis. 
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