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ABSTRACT

Hydrogeochemical investigation have been carried out in and around Sehore city to see the
extent of fluoride contamination in ground water of the study area. Fifty six ground water samples were
collected on a grid pattern (Survey of India Toposheet), which covering shallow deep aquifers, It is
observed that fluoride concentration level ranges from as low at Patni and Khokri villages (0.20 mg/l) to
as high as Ramkheri, Mahoriya, Kauriya, Phutibawari, Pipliyamiran, Barkheri, Hasnabad, Jahangirapura,
Ugarkhera, (6.89, 6.99, 1.92,2.08, 3.95, 2.00, 5.96, 4.53, 2.05 mg) respectively. In this light, study has
been conducted to evaluate the impact of excess content of fluoride on the human health of the area

people.
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INTRODUCTION

Fluorosis is a global problem and is caused
by consumption of excess amount of fluoride in
drinking water. Out of 32 state of India seventeen
state are affected with dental, skelton and non-
skelton fluorosis. The amount of fluoride
concentration in water varies from 1.0 to 4.80 mg/I.
Deleterious effect and dreadful disease in human
beings are caused by fluoride. On the other face
fluorides are known to be beneficial when it is
present within a range of 0.5-1.5 mg/I. But, when it
is exceeds the limit of 1.5 mg/l (Kotoiah and
Kaumara swamy, 1994) it may cause fluorosis-
dental, skelton and non skelton fluorosis may be
caused due to high concentration of fluoride in
drinking water (Sushila 1991 and 1999).

The area of present investigation is a part
of Malwa Plateau region. The area of study is
bounded by latitude 23°5'-23°15' as per Survey of

India Toposheet no. 55A/16 and 55E/4 which
covering an area of 576 sq. km. The receiving
average rain fall of 1211 mm, the temperature varies
from 5.8° C and relative humidity between 62% to
71%.

Methodology

Fifty six groundwater samples were
collected on a grid network pattern (Survey of India
Toposheet 2.5' x 2.5' Fig. 1) from different locations,
which covers about 56 villages so as to represent
the full view of the study area. The water monsoon
seasons, from different sources, viz tubewell,
handpump and open wells. Samples were
transported to the laboratory as for as possible and
analysed for conventional parameters indicative of
physico-chemical quality viz P" Electrical Potassium
(K), Calcium (Ca), Magnesium (Mg), Carbonate
(CO,), Bi-Carbonate (HCO,), Chloride (Cl), Nitrate
(NO,), Sulphate (SQO,), Flouride (F). The Flouride
levels were detected by using ion selective electrode.
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All samples were analysed by standard methods
(1S-1992, Neeri 1988 and APHA 2000), for drinking
purpose WHO (1985) BIS (2003) IS (1992) standard
are followed.

RESULTS AND DISCUSSION

The result of the present study
summarized in table 1. The desirable and
permissible values of water Quality parameters as
per BIS standards are given table 2.

The P" values of water samples were found
in the range of 6.9 to 9.5, except one sample
Hasnabad village, rest are within the rang as per
I1S-10500 standard. This shows all the sources was
alkaline in nature.

Electrical Conductivity (EC) values very
from 210 to 1843. The alkalinity is the important
parameter in the distribution of flouride. The alkalinity
values varies from 32 to 186 the maximum alkalinity
is observed at Jatkheri village.
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The total hardness of the area varies from
42 to 1320. The Calcium content of groundwater of
the area ranges from 42 mg/l to 1140 mg/l. Out of
56 samples 13 samples are beyond the permissible
limit. The concentration of sodium in the study area
ranges from 36 to 236 mg/l. The major source of
sodium is due to weathering of plagioclase feldspar.
The concentration varies from 22 to 675 mg/l in the
study area. Sulphate concentration in the study area
varies from 10 to 48.8 mg/I.

Nitrate is effective for plant nutrient and
moderately toxic and is considered important for its
adverse effect on health. Nitrate concentration is
very from 1.77 to 6.30 mg/l. Flouride is more
common in ground water then surface water beyond
the permissible limit may caused decease Known
as Fluorosis. The fluoride level in the are of study
ranges from 0.20 to 6.99 mg/l.

Out of 56 samples 9 villages Ramkheri,
Mahoriya, Kauriya, Phutibawari, Pipliyamiran,
Barkheri, Hasnabad, Jahangirapura, Ugarkhera,
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Fig. 1: Fluoride Concentration Level in ground water
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Table 2: Desirable and permissible values of important water quality parameters

Parameter pH TDS TH Ca>* Mg* Cl  Alkalinity NO, F SO/?
Desirable value  6.5-8.5 500 300 75 30 250 200 45 1 200
Permissible value 6.5-8.5 2000 600 300 100 1000 600 45 15 400

*1S - 10500 : 1991, Edition 2.2, Indian Standard Drinking water- Specifications (first revision), 2003, BIS, New Delhi

HF

W sample Mo

Fig. 2: Distribution of fluoride concentration in groundwater (%)

(6.89, 6.99, 1.92, 2.08, 3.95, 2.00, 5.96, 4.53, 2.05
mg/l) having high concentration of flouride level as
compared to standard laid down by IS, BIS, WHO,
this people are suffering form skelton and dental
fluorosis from the table 1 and Fig. 1. It is clear that
the flouride concentration in the study area is not
uniform due to variations in the presence and
accessibility of flouride bearing minerals to water
and the weathering and leaching process (Sahu and
Karim 1989).

CONCLUSIONS

It can be observed that the groundwater
quality of the study area on few places acceptable
as per IS 10500 standard table 2.

As special attention of flouride level in
groundwater about 9 villages were not meeting the
water standard. It comes about 26% of the study
area Fig. 2.

The Excess flouride concentration in the

study area may be attributed to the geological
formation and rapid groundwater depletion. It is high
time that an affordable solution to minimize the
flouride contamination for maintaining the good
health of the affected area people.

In this light it is further suggested that an
immediate Need to defluoride the water system
either by community or by domestic defluoridation
techniques.
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