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Abstract : Ground Water quality plays an important role in groundwater protection and quality
conservation, hence it is very much important to assess the groundwater quality not only for
its present use but also a potential source of water for future consumption. The study area
selected was ground water of Bhopal “ The City of Lakes”, Madhya Pradesh, India. In the
present study an attempt has been made to identify the ground water quality of the city in Pre
monsoon and Post monsoon phase in year 2007. The physico-chemical parameters like pH,
Electrical conductivity, Total hardness, Total alkalinity, Chloride, Sulphate, Sodium, Potassium,
Mg and Nitrate were studied to analyze the potable ground water quality of the city. Better
water quality was found in Post-monsoon season than Pre-monsoon season. Extent of pollution
occurred due to over exploitation of ground water, urbanization and anthropogenic activities.
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Introduction

Ground Water is a renewable natural
resource, which is replenished annually by the
precipitation. Ground Water quality plays an
important role in groundwater protection and
quality conservation. Hence, it is very important
to assess the groundwater quality not only for
its present use but also from the viewpoint of
a potential source of water for future
consumption (Kori et al., 2006). It is well
known that occurrence of ground water and
its availability for various uses is controlled by
the nature of rock formation in which it occurs
as well as geological structures,
geomorphologic and hydrological setting and
hydrometreological conditions. This resource
is generally developed through ponds, lakes,
wells and tube wells depending up on the need
for which it is being used and its availability in
the area (Raju, 1983).

According to the daily Newspaper, in
Bhopal, 80,000 Borings are situated amongst
the 4 lakhs buildings and only 3000 water
harvesting system are in the city, so that water
extraction is more than water recharging. An
uncontrolled use of bore-well technology has
lead to the extraction of ground water at such
a high rate that often recharge is not sufficient.

Water intended for human consumption
should be “safe and wholesome” i.e. free from
pathogenic agent and harmful chemicals,
pleasant to taste and useable for domestic
purpose (Parashar et al., 2006). The study
area selected was all over urban area of
Bhopal for ground water quality testing. The
city isdividing into five different zones, and six
samples are collected from each zone. The
physico-chemical parameters like pH, EC,
Total hardness, Total alkalinity, Chloride,
Sulphate, Sodium, Potassium, Mg and Nitrate
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were studied to analyze the potable ground
water quality of the city of lakes.

Water is the principal need of life on earth,
the requirement of water in all lives, from micro-
organism to man is a serious problem today
because all water resource have been reached
to a point of crises due to unplanned
urbanization and industrialization (Singh et al.,
2002). Water pollution is the state of deviation
from pure condition, whereby its normal
functioning and properties are affected.
Aggravated environment problems often
reflect the misuse or misunderstanding of
technology (Petak, 1980).

Geology of Bhopal

Geologically rocks of upper Vidhyan
group comprising of quartzitic sandstone, shales
and Deccan trap, occupy Bhopal.

Basalts of Cretaceous Eocene age, literati
and alluvial soil of sub-recent to recent ages
are met within the relatively high grounds and
river valley plains respectively (Geology of
M.P., 1981).

Material and Methods

The study area selected was total urban
area of the city of lakes, Bhopal, Madhya
Pradesh, India. Water samples were drawn
from bore-wells and hand pumps during Pre
and Post-monsoon period of the year 2007.
The water samples were collected in plastic
container as possible to avoid unpredictable
changes in physico-chemical characteristics.
The testing of samples was done according to
the procedure prescribed by APHA (1995).

Present study comprises of interpretation
and analysis of water samples collected from
thirty different stations at all over city. In our
study, first we mark the sampling stations in
five different zones of the city, then stations
were established and water samples were
collected. The samples were analyzed for
different chemical, physical parameters and the
results were carefully studied and analyzed.
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Results and Discussion

The water quality analysis of different
ground water has been carried out for
Temperature, pH, Total hardness Total
alkalinity, Chloride, Sulphate, Sodium,
Potassium, Nitrate, Mg.

Temperature: The Temperature was in
the range of 17.1°C to 18.2°C in Post-monsoon
and 250C to 260C in Pre-monsoon. The
variation in the water temperature may be due
to different timings of collection and influence
of season (Jayaraman et al., 2003).

Hydrogen lon Concentration (pH):
pH was found to be alkaline in nature in most
of samples range between 7.0 to 8.5 in Post-
Monsoon and 7.1 to 8.5 in Pre-Monsoon.
WHO has recommended maximum
permissible limit of pH from 6.5-t0 9.2 (De,
2002). pH value of different samples is within
the desirable and suitable range.

Electrical Conductivity: Electrical
Conductivity is the measure of mineral content,
was found varying from 240 mmho/cm t01490
mmbho/cm in Post-monsoon and 357 mmho/cm
to 1150 mmho/cm in Pre-monsoon.

Total Alkalinity: Alkalinity was found in
the range of 40 mg/lit to 528 mg/lit in Post-
monsoon and 68 mg/lit to 584 mg/lit in Pre-
monsoon. Alkaline water may decrease the
solubility of metals. The alkalinity varies in
accordance with the fluctuation in the pollution
load (Parashar et al., 2006)

Total Hardness: Hardness is very
important parameter in decreasing the toxic
effect of poisonous element. The hardness was
found to be in the range of 72 mg/lit to 380 mg/
lit in Post-monsoon and 140 mg/lit to 620 mg/
lit in Pre-monsoon. In some areas of the city,
the hardness is very high, also beyond
permissible limit. It is due to rocks bearing salts
of Calcium and Magnesium. BIS has
prescribed desirable limit of total hardness is
300 mg/lit and permissible limit in the absence
of alternate source is 600 mg/lit (De, 2002).
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Sulphate: The Sulphate content in all the
ground water samples is under the limit
prescribed by BIS in both the seasons Post-
and Pre-monsoon.

Chloride: Chloride content of the ground
water samples ranges from 18 t0170 mg/litin
Post-monsoon and 26.to 206 mg/lit in Pre-
monsoon.

Sodium: Sodium is used in the normal
functioning of some processes in the human
body and as such is an essential element but
its high concentration may adversely affect the
cardiac, renal and circulatory functions
(Srivastava, 2007). Sodium content is found in
the limit in both Post- and Pre-monsoon. BIS
has laid down the permissible limit of sodium
which is 60 to 120 mg/lit.

Potassium: Natural waters normally
contain low concentration of Potassium. High
values of potassium should be looked upon with
some suspicion as these may indicate pollution.
Neither BIS nor any other organization lay
down any limits for potassium content in
drinking water (Srivastava, 2007). The
potassium content in ground water have been
found in the range of 0.1mg/lit to 6.2 mg/litin
Post-monsoon and 0.1mg/lit to 16.8 mg/lit in
Pre-monsoon.

Nitrate: Nitrate indicates the pollution in
ground water due to sewage percolation beneath
the surface. The nitrate concentration is found
to be in the range of 0.1 to 16.8 mg/lit in Post-
monsoon and 1.5to 37.2 mg/lit in Pre-monsoon.
It is within the desirable limit. BIS prescribed
desirable limit of nitrate is 45 mg/lit. Presence
of nitrate in water indicates the final stage of
mineralization (Nemaet. al., 1984).

The physico-chemical status of Upper
Lake (Bhopal, India) with special reference to
phosphate and nitrate has been investigated
during the year 2003-2004. The phosphate and
nitrate are two important nutrients in the lake
loading through point and non-point pollution
sources such as washing, bathing, agricultural
activities in fringe area, joining of domestic raw
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sewage, cultivation of trapa and huge growth
of aquatic macrophytes. These nutrients
support the fast growth of the aquatic plants
(mainly Eichhornia crassipes, Hydrilla,
Ceratophyllum etc.) as a result these plants
lead to gradual shrinking of wetland area along
with other complications like low light
penetration, reduces oxygen concentration,
clogging of water channels, lowers
entertainment value of lake and some time the
level of oxygen depletes so that it can lead to
fish mortality also (Tamot and Sharma, 2006).

The parameters like Turbidity, Total
Hardness, Dissolved Oxygen (DO),
Biochemical Demand, (BOD) Chemical
Oxygen Demand (COD), Oil and Grease have
been studied to Upper and Lower lakes,
Bhopal. Parameter Turbidity, Dissolved
Oxygen (DO), Biochemical Demand (BOD)
and Chemical Oxygen Demand (COD)
become higher on immersion idols have grown
in number and size over the years and urban
water bodies are facing on increasing nutrient
load (Wyas et al, 2006). Better water quality
was found in winter season than summer.
Extent of pollution occurred due to urbanization,
anthropogenic activities; increased human
interventions in the water bodies have been
ascertained (Parasher et al, 2006).

The physico- chemical parameters like
pH, Dissolved Oxygen, Biochemical Oxygen
Demand (BOD) Chemical Oxygen Demand
(COD) nitrate, phosphate and bacteriological
status have studied to ascertain the
effectiveness of aeration unit. The floating
fountain cum ozonizer installed at Neelam park
station is more effective unit as it increases
Dissolved Oxygen Concentration, reduces
Biochemical Oxygen Demand (BOD) and
Chemical Oxygen Demand (COD) and the
ozonizer installed at Khatlapura is also effective
to increase Dissolved Oxygen concentration
in the hypolimnion and control total coliform
(MPN). Therefore, the present study indicates
the aeration unit’s especially dual systems are
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very effective in improving the water quality
of a degraded water body (Verma et al., 2006).

Conclusion

The present study reveals that the
assessment of water quality deterioration is due
to various reasons. The ground water quality
of the Bhopal city is evaluated which is also
an important potable water source in some area
of the city during summer. Better water quality
was found in the Post-monsoon season than
that of Pre-monsoon season, because of water
recharging due to rains. Extent of pollution
occurred due to urbanization, anthropogenic
activities increased human interventions in the
ground water have been ascertained.
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