
INTRODUCTION

A few decades ago, water was considered
as plentiful and in-expensive resource. But rapid
industrialization, urbanization and agricultural
development have made it as a scarce resource3.
Contamination of surface water together with
economic development have contributed for
pollution of surface water. With growing load of
population, the situation is worst in India. Availability
of surface and ground water is sharply decreasing
day by day12. In many Indian cities, alternate day
water is being supplied for drinking and house hold
uses.

There are thousand of villages in our
country where drinking water is not available and
people have to march kilometers to collect proper
drinking water. The situation has compelled the
people to use water of ponds and other water bodies
for their requirements6. The newly formed
Chhattisgarh state has a number of such villages.

Bilaspur is a city of C.G. and located at
25°5’N latitude and 82025’ longitude. Population of
the city is around 4 lacs. The village Newara is
situated approximately 22 km. away from the city
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ABSTRACT

In present investigation samples of water from different ponds of Newara Village of Bilaspur
District of Chhattisgarh have been collected and analysed for the presence of various ions, hardness
and alkalinity. We report a considerable increase in their values and thereby provide a base for
recommendation for no-use of pond water specially for cooking, drinking and bathing.

Key words: Pond water, Newara Village, Hardness, Health hazards, Chhattisgarh.

on Bilaspur-Kota road, Major water requirements
of villagers are fulfilled by ponds. There are
altogether five ponds in and around the village.
These ponds are natural. The pond water is used
for drinking, washing clothes and utensils, bathing
by man and his cattle, trapa cultivation, fish
production and even for irrigation.

The quality of pond water depends on the
presence of ions and other organic/inorganic
ingredients dissolved in water. Major ions present
in pond water are carbonate, bicarbonate, chloride,
nitrate and fluoride. These are present as cations
and anions and their balance is essential to maintain
the water quality. The natural quality of water is
rapidly being degraded mainly by man made
factors5. The present study aims at the chemical
analysis of water of ponds in the village Newara of
Bilaspur.

MATERIAL AND METHODS

During present study, five different ponds
of Newara village were selected. Water samples
from the ponds were collected in the month of
December, 2007. Sample collection was made in
sterilized or acid washed plastic bottles. Chemical
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analysis of water samples was made as soon as
possible because prolonged storage of water may
change its chemical characteristics. pH of samples
was measured by systronic digital pH meter. Total
alkalinity was determined by titrating with N/10 HCl
using phenolphthalein and methyl orange as an
indicator. Total hardness was assessed by
complexometr ic titration with EDTA using
eriochrome black-T as an indicator. Likewise,
calcium measurement by EDTA titrimetric method,
magnesium by total hardness minus calcium,
chloride by Argentometric method, nitrate by UV-
visible spectrophotometry and measurement of total
dissolved substance (TDS) and fluoride were carried
out by standard methods described by APHA (1985)
and Trivedi and Goel (1986)8.

RESULTS AND DISCUSSION

The results of present study have been
presented in Table 1. pH of water from pond number-
3 indicated a slightly higher value (8.8) as the
desirable pH range necessary for drinking water is
from 7.0 to 8.5. However, the pH of pond water is
well within the maximum permissible limit of pH as
recommended by WHO (6.9-9.2)10. Samples of
other four ponds exhibited normal pH within the
range of limit. Total alkalinity in pond water samples
ranged from 150.98 to 2178.04. The much higher
alkalinity of water from pond number 2 and 5 (983.64
and 217.04, respectively) can quite be compared
with normal alkalinity (200 mg/L) recommended by

ISI6. Alkalinity of water from remaining three ponds
were within the permissible limit.

As far total hardness is concerned, water
samples from all the five ponds exhibited normal
values ranging from 156.67 mgL-1 to180 mgL-1.
These values are quite below the desirable limit of
300 mgL-1 which  is recommended by ISI. Total
hardness of water is due to presence of calcium
and magnesium salts or ions. Therefore, these two
were measured separately in all the water samples
collected from ponds. Values of magnesium varied
from 5.54 to 28.79 mgL-1 which were within the
permissible limit of WHO11 (153. mgL-1). However,
calcium content in ponds water ranged from 104.54
mgL-1 to 157.15mgL-1, which are above the
permissible value of 75 mgL-1.

Salty taste produced by the presence of
chloride concentration is variable and dependent
on the chemical composition of water. Water
containing 250 mgL-1 chloride may have salty taste.
In different samples, chloride values ranged from
43.12 mg L-1 to 161.40 L-1. In recent years, nitrate
contamination of drinking water has posed serious
problem to human health. It enters the human body
through drinking water and cause a number of
disorders like methemoglobinemia, gastric cancer,
goitre birth malformations, hypertension, blue bady
syndrome in children etc7. Nitrate concentration in
ponds water varied from 0.42 mg L-1 to 1.711 mg L-1.

Table 1: Values of different chemical parameters in pond water

S. Parameter Unit Pond-I Pond-II Pond-III Pond-IV Pond-V Permissible limits
No. for drinking water

WHO ISI 10500-91

1 Temp. °C 19.00 21.33 21.50 19.33 20.0 - -
2 pH 7.00 7.99 8.86 7.97 7.95 6.7-7.7 6.5-8.5
3 T.A. mg L-1 150.98 983.64 209.14 1740.30 2178.04 140-614 120-200
4 T.H. mg L-1 128.57 156.67 178.41 116.34 180.00 168-923 500-300
5 Mg++ mg L-1 5.84 12.15 6.810 28.79 11.24 25.34-153.2 150.30
6 Ca++ mg L-1 104.54 106.75 150.400 157.15 141.75 25.65-117.8 100-75
7 Cl- mg L-1 43.12 72.95 78.470 64.23 161.40 69.02-477.5 250.250
8 NO-

3 mg L-1 0.522 0.50 1.711 0.05 0.042 0.035-0.158 45-45
9 T.D.S. mg L-1 163.3 223.3 250 226.6 423.3 160-500 1000-500
10 F- mg L-1 0.7 0.76 1.96 1.12 1.1 - -
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Fluoride present in drinking water is
significant from physiological point of view, In human
beings and other mammals it causes fluorosis.
Specially dental fluorosis is causing serious threat
in many parts of India. Many workers have reported
that if fluoride concentration in drinking water
exceeds 1.5 mgL-1, it causes teeth motling and still
higher concentration may lead to skeletal fluorisis9.
During present investigation, fluoride in water
samples were found to vary from 0.7 mgL-1 to 1.1 mg
L-1. Total dissolved solids (TDS) are an important
parameters for use of water for drinking and other
purposes. According to WHO report (2004), the limit
of TDS in drinking water is 500 mg L-1. In the present
study, TDS ranged from 163.3 mg L-1 to 423.3 mgL-1.

CONCLUSION

The present study has been made to
evaluate the chemical properties of water in ponds
of Newara village of Bilaspur (C.G.). Selection of
the village was mainly due to large scale

dependence of villagers on pond water for their
house hold daily use including drinking and bathing.
The outcome of the present study clearly reveals
that at least from chemical contamination point of
view the ponds water is contaminated and can never
be recommended for drinking and cooking purpose.
Even if the supply of pond water to local people is
necessary due to socio-political and geological
reasons proper treatment of pond water should be
done before its supply.
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