
INTRODUCTION

Water, after air is the second most
essential and vital component for the survival of all
types of living beings. Water, like air and food is a
basic human need without which no life can be
sustained. The surface water resources catered for
a long time a substantial amount of requirements
for domestic, agricultural and industrial purposes.
However, the growing population explosion, the
rapid industrial growth and extensive cultivation of
large areas have created a shortage of economically
usable surface water resources. Ground water is a
precious renewable resource which gets
replenishment from the precipitation. The total
ground water demand is likely to grow substantially
from 3000 Km3 in 1990 to 4300 Km3 in 20501.
The Physical and chemical quality of ground water
is affected by industrial activities and human
activities. Ground water is the most important source
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ABSTRACT

Safe drinking is the primary need of every human being .Some ions dissolved in water are
essential for human beings, if present in appropriate concentration, while higher concentration of the
same can cause adverse effect to human health. Ten(10) water samples are collected from
Bhitarwar Town and Near by Villages(Gwalior  District).Some parameter are within the permissible
limits as prescribed by ISI and W.H.O. while other is beyond the limits. The ionic concentration is
expressed in mg/L.
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of water supply for irrigation, Industries and for
drinking purposes. All ground water sources are not
always safe. The present paper deals with the
drinking water quality analysis of Some Hand pumps
and well of Bhitarwar town and near by villages
(Gwalior,M.P.) .The results were compared with
W.H.O. and I.S.I. standard .

MATERIAL AND METHODS

For the analysis of physico-chemical
parameters in water Ten (10) samples were
collected in wide –mouth plastic bottles. pH values
of the ground water samples under investigation
were measured using systronic pH meter, type
361.The pH meter standardized by buffer solution
of 4.0pH and 9.2pH .Total Alkalinity of the ground
water samples were determined by titrating With
N/50 H2SO4 using phenolphthalein and methyl
orange as an indicator.



The total hardness of the water samples
were determined by complexometric titration with
EDTA using eriochrome black-T as an indicator.
The calcium hardness of the water samples were
determined by complexometric titration with EDTA
using ammonium parpurate as an indicator.
The estimation of chloride ions is generally
determined by titrating the water sample against a

standard solution of silver nitrate using potassium
chromate as an indicator. Sodium and potassium
were estimated using flame photometer (128)
technique. NO3

2-,SO4
2- were estimated using UV-

visible spectrophotometer. EC values of the ground
water samples under investigation were measured
using systronic EC meter.  T.D.S. is measured by
gravimetric method.

Table 1:

No of Samples 1 2 3 4 5 6 7 8 9 10

pH 7.8 7.4 7.8 7.6 7.5 8.5 8.4 7.3 7.2 7.4

Electrical 1758 540 1733 527 540 2193 2059 550 543 530

Conductivity

T.D.S. 1125 346 1109 337 346 1403 1318 352 347 339

Total alkalinity 412 180 374 185 204 541 490 185 195 190

Calcium 310 100 285 65 130 255 340 85 115 125

Hardness

Total Hardness 470 205 425 210 220 500 550 215 210 200

Sodium 186.7 29.9 201.6 30 21.1 218 218.3 25.3 27.6 29.9

Potassium 3.2 0.0 3.1 2.73 4.1 96 4.1 3.9 1.17 0.0

Chloride 315 49.7 312 46.9 35.5 378 340.8 45.7 40.8 47.9

Nitrate 7.2 0.62 7.3 1.24 4.3 5.0 7.5 7.4 1.24 1.86

Sulphate 02 2.4 12 3.36 07 09 9.6 6.2 0.96 0.0

All the value are expressed in mg/L except pH, electrical conductivity Electrical Conductivity is expressed in micromhos/cm

at 250C 1= Kashipur(v) ,2= Masoodpur(v),3= Karyawati,4=Dabra Road ,5= Near tehsil   6=New Bus stand ,7= Karera Road

,8=Main Road,9=Rampur Shasan (V), 10= Gohinda (V)

RESULT AND DISCUSION

pH range of 6.5to 8.5 is normally accepted
as per guide line suggested by WHO. The pH value
of water sample in the study area ranged from 7.2
to 8.5 .This shows that the pH of water sample was
observed to be slightly alkaline .It is known that pH
of water does not cause any severe health hazard.
The desirable limit of total alkalinity is  200mg/L.
The value alkalinity of ground water samples were
varied from 180 mg/L to  541mg/L.The desirable
limit of total hardness for drinking water according
to Indian Standards Institute is 300mg/L.In surveyed
area its values in Ground water varied from 200mg/
L to 550 mg/L.

Calcium hardness values in ground water
samples varied from 65 mg/L to 340mg/L Sodium
and potassium are termed, as alkali metals sodium
is abundant in water, because  of its compound are
readily soluble. In ground water it is generally found
to be>5mg per liter. Ground water pollution by
sodium salt is an unavoidable phenomenon caused
form the return flow of irrigation and disposal of
industrial and urban wastes. In large concentration
it may affect a person with cardiac diffencies3.
Sodium values in surveyed  area varied from 21.1
to 218.3 mg/L.Potassium is an essential nutrient
for plants Potassium values in ground water samples
varied from 0.0to 96 mg/L Chloride in the form of
chloride8 ion is one of the major inorganic anions in
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water and  wastewater. The salty tasted produced
by chloride concentrations is variable and dependent
on the chemical composition of water. Water
containing chloride 250mg /L  may have a detectable
salty taste. The value of chloride in ground water
samples were varied from 35.5 mg/L to 378 mg/L.
The chloride is troublesome in irrigation water and
harmful for aquatic life. The concentration of Nitrate
for supplied water over 100mg/L causes
methemoglobinemia particular in infant up to six
months of age, Whose main liquid intake is
powdered milk formula made up with tap water
containing high  concentration of nitrates. Nitrate
forms nitrosamines in stomach, which causes
gastric cancer4. In all the sample-tested nitrate was
within the limit for general use. Its values in ground
water samples varied from 0.62 mg/L to 7.5 mg/L
Presence of sulphate has less effect on the taste
of water compared to the presence of chloride. High
value of sulphate above 500mg/L produces bitter
taste to water and exertsadverse effect on human5.
In all the samples tested; sulphate was within the
limit for general Use. Its values in ground water
samples varied from 0.0 mg/L to 12 mg/L  E.C.
values are responsible to make the criteria of ground

water.The Electrical  conductivity   values  of   water
sample  in  the  study  area  ranged  from 527  to
2193 micromhos/cm   at  25°C.

Total solid are considered to be the sum
of dissolved and suspended solids. In water sources
,the dissolved solids which usually predominate
,consist mainly of inorganic salts ,small amount of
organic matter and dissolved gases the suspended
solids contain much of the organic matter any
increase there of rends to increase the degrees of
pollution of  water ,if used for public health purpose.
An upper limit 500 ppm has been set in order to
control undesirable taste and diarrhea.
The permissible limit of TDS suitable for drinking is
500 mg/L (W.H.O.) the total dissolved solids values
of  water sample in the study area ranged from 337
mg/L to 1403 mg/L.
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