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ABSTRACT
The menace of high fluoride concentration in ground water resources has now become one of the
major health related geo-environmental issue in many countries. In India about 150 districts of fifteen
states are in confrontation with the problem of fluorosis. In Madhya Pradesh during recent years, the
problem of fluoride has reached an alarming proportion. In the present study ground water samples
collected from various sources of eight villages of  Narwar Tehsil were subjected to evaluation of pre-
monsoon and post-monsoon water quality through parameters like Electrical conductivity, Total
alkalinity, Total hardness, Total dissolved solids, Chloride, Silicates with special reference to fluoride
concentration. Most of the samples showed high fluoride concentration which was much higher than
BIS standard. People were found severely effected by fluoride containing water as they showed
mottling of teeth and bony abnormalities.
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INTRODUCTION
Water is one of the valuable natural resources
whose quality has vital concern for the human
welfare. Growing population, urbanization, erosion
of soil, increasing living standards, unscientific
management and other anthropogenic activities
including unhygienic conditions have severe impact
on the quality of limited water resources. In many
parts of the world, high concentration of fluoride
is occurring naturally in ground water and coal
causing fluorosis, a serious bone disease among
local population.  Fluoride containing products,
notably toothpastes and drinking water help in
preventing dental decay as is believed that fluoride

in small quantities does not have any adverse
effect on health. But scientific community has
been questioning about the benefits of fluoride
even in small amounts, as there have been
conflicting reports where use of small quantities
of fluoride were also found to be detrimental in
prolonged use.  Fluoride exists fairly in the earth’s
crust and enters ground water by natural process.
The soil at the foot of the mountain is particularly
likely to be high in fluoride from the weathering
and leaching of bedrock with high fluoride content.
Since some fluoride compounds in the earth’s
upper crust are soluble in water, fluoride is found
in both surface waters and ground water1.When
consumed in optimal amounts, it improves dental
health but excess intake (>1.5 mg/l) may cause*Author for correspondence
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Table 1 : Post-monsoon water analysis (average) in different areas of Narwar,
district Shivpuri, Madhya Pradesh (India)

Village pH EC F T. Al T. H. TDS Cl S

Phoolpur 8.19 673 4.85 240 337 437 113 15.6

Hateda 7.91 780 4.8 298 360 1007 127 17.4

Baroda 8.43 548 2.51 253 319 356 94 15.2

Bichi 8.44 521 2.24 211 287 338 108 16.6

Doni 8.00 455 2.34 236 276 295 84 15.6

Gokunda 8.31 434 3.44 228 257 282 89 17.3

Ganiyar 8.33 748 1.98 242 282 486 103 17.5

Mihawar 8.12 758 3.49 252 238 492 92 16.8

BIS 6.5-8.5 1000 1.5 200 300 500 250 200

All the values are expressed in mg/l except pH and EC (micro mhos/cm)
EC- Electrical conductivity, F- Fluoride, T. Al- Total alkalinity, T.H. - Total hardness, TDS- Total dissolved solids,
Cl- Chloride, S- Silicates

fluorosis including dental, skeletal and non-skeletal
fluorosis along with secondary neurological
complications2-6. According to safe drinking water
quality standards, the concentration of fluoride
should be in the range of 1.00 to 1.50 mg/l and
beyond the upper level; it leads to harmful effects
on the body7.The threat of fluorosis has been
rapidly increasing throughout the world.  In India,
about 62 million people including 6 million children,
suffer from fluorosis due to fluoride in water8.

STUDY  AREA
The present study was conducted in Narwar
Tehsil of district Shivpuri M. P. It is located at
23.32° N 77.97° E just east of the Kali Sindh River
and is situated at distance 41 km. from Shivpuri.
It has an average elevation of 452 meters (1482
feet) having population of 1, 63, 232 as per 2001
census. The water samples were collected from
eight villages of this Tehsil.

MATERIAL   AND   METHODS
In the present investigation, water samples from
eight villages of Narwar Tehsil of Shivpuri district
were collected in clean polythene bottles of 2 litre
capacity. The bottles were first rinsed with distilled
water and then two to three times by the sample
water before collecting for analyses. Fluoride
concentration in water samples was determined

by standard methods APHA9. In addition of it
Electrical conductivity, Total alkalinity, Total
hardness, Total dissolved solids, Chloride and
Silicates were also studied. The results were
compared with drinking water standards as
prescribed by BIS10 and WHO7.

RESULTS  AND DISCUSSION
Hydrogen Ion concentramtion (pH)
Higher values of pH hasten the scale information
in the water heaters and reduce the germicidal
potential of chlorine11 pH was found to be alkaline
in most of the samples and ranged between 7.91
to 8.44 in post-monsoon (Table 1) and 7.33 to
7.94 in pre monsoon samples (Table 2). The
recommended maximum permissible limit of pH
is from 6.5 to 9.2.10 pH value of different samples
is within the desirable range.

Electrical conductivity
Electrical Conductivity is the measure of mineral
content. It was found varying from 673 to 780 µ
mhos/cm in post-monsoon and 787 to 2060 µ
mhos/cm in pre-monsoon. The variability of EC
could be explained to the natural concentration of
ionized substances present in water. Variation in
conductivity of water may due to the geological
features of the sites12,13 or due to drains carrying
domestic waste water.
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Fluoride
Fluoride was found to be beyond the range of 1.5
mg/l3 as prescribed by BIS. Its concentration was
found to be from 1.98 mg/l to 4.85 mg/l in post-
monsoon and 2.02 mg/l to 5.42 mg/l in pre-
monsoon months. The factors like slow
circulation, longer period of contact between
aquifer and water, dissolution of minerals at the
time of weathering, drainage pattern and also
surface link alter the quality of water14-16. High
fluoride (>1.5 mg/l) may cause various types of
fluorosis manifestations including mottling of teeth
called dental fluorosis and skeletal fluorosis. Intake
of high fluoride (> 3.0 mg/l) was found to results
in skeletal fluorosis and other skeletal
abnormalities when used for a long period.
Total Alkalinity
Alkalinity was found in the range of 211 mg/l to
298 mg/l in post-monsoon and 242 mg/l to 325
mg/l in pre-monsoon samples. Alkaline water may
decrease the solubility of metals. The alkalinity
varies in accordance with the fluctuation in the
pollution load.

Total Hardness
Hardness is very important parameter in
decreasing the toxic effect of poisonous element.
BIS3 has prescribed desirable limit of total hardness
in drinking water as 300 mg/l. Hardness was

found to be in the range of 238 mg/l to 360 mg/l in
post-monsoon and 256 mg/l to 360 mg/l in pre-
monsoon. It may be due to rocks bearing salts of
calcium and magnesium. The adverse effects of
total hardness are formation of kidney stones and
heart disease17.
Total Dissolved Solids
The total dissolved solids were found to be in the
range of 282 mg/l to 1007 mg/ l in post-monsoon
and 511 mg/l to 1339 mg/ l in pre-monsoon
samples. Ground water chemistry changes as the
water flows through the subsurface and increase
the dissolved solids and major ions18. TDS
concentration above the permissible limit causes
gastrointestinal irritation19.

Chloride
Chloride is also one of the important parameters
to know the quality of water. Anthropogenic
sources of chloride include fertilizers, road salts,
and human and animal waste. Chloride content
of the ground water samples ranged from 84 to127
mg/l in post-monsoon and 99 to 142 mg/l in pre-
monsoon. Chloride in excess imparts the salty
taste to water and people who are not accustomed
to high chlorides are subjected to laxative
effect20,21.

Silicatesm
Silicates content of the ground water samples

Village pH EC F T. Al T. H. TDS Cl S

Phoolpur 7.72 787 5.42 283 316 511 132 16.5

Hateda 7.46 2060 4.65 325 360 1339 142 18

Baroda 7.76 897 2.74 279 343 583 103 12.5

Bichi 7.91 917 2.59 242 304 596 123 17

Doni 7.33 799 2.57 277 316 519 99 16

Gokunda 7.81 897 3.51 269 289 583 106 18.5

Ganiyar 7.73 1011 2.02 279 311 657 129 19

Mihawar 7.42 1154 3.54 283 256 750 122 18

BIS 6.5-8.5 1000 1.5 200 300 500 250 200

Table 2 : Pre-monsoon water analysis (average) in different areas of Narwar,
district Shivpuri, Madhya Pradesh (India)

All the values are expressed in mg/l except pH and EC (micro mhos/cm)
EC- Electrical conductivity, F- Fluoride, T. Al- Total alkalinity, T.H. - Total hardness, TDS- Total dissolved
solids, Cl- Chloride, S- Silicates



Journal of Environmental Research And Development Vol. 6 No. 1, July-September  2011

80

ranged from 15.2 to 17.5 mg/l in post-monsoon
and 12.5 to 18.5 mg/l in pre-monsoon samples.

CONCLUSION
Fluoride intake more than 1.5 mg/l through water
and food can cause several ailments, viz.
neurological, muscular, allergic, gastro-intestinal,
urinary tract and headache, crippling and other
skeletal abnormities and damage of the fetus.
Fluorosis being an incurable disease, the
preventive and control measures are the only
solutions. The authors strongly recommend that
some immediate measures should be taken for
de-fluoridation of drinking water eg. Nalgonda
technique, which is developed by National
Environmental Engineering Research Institute. It
is a process which involves rapid mixing of water
with lime (sodium or calcium carbonate), alum
(aluminium sulphate) and bleaching powder. The
domestic de-fluoridation should be encouraged as
interim measure until permanent alternate distant
safe source based water supply or community
based de-fluoridation system installations are
commissioned. The consumption of a nutritive diet,
calcium and vitamin-C supplement and
consumption of de-fluoridated water should be
recommended to pregnant and lactating mothers,
if abortions, still births and infant health problems
are to be avoided.
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