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Abstract—A segment of this investigation was carried out to
study the ground water as well as surface water quality and its
physico-chemical characteristics of Abhanpur block district
Raipur of Chhattisgarh, India. The geographical area at study is
situated between 210 3’ N to 21 035’4” N latitude and 81043’ E to
49.64’5” E longitude. The present work has been conducted by
monitoring of ground and surface water i.e. well water, bore - well
water of 8 wards of Abhanpur block as well as pond and tap water
of the Abhanpur. Attempts were made to study and analyze the
physico-chemical characteristics of water, i.e. , temperature, pH,
total dissolved solids, alkalinity, hardness, and chloride.

These impurities may give water a bad taste, color, odour,
turbidity and cause hardness, corrosiveness, staining or
frothing 15. The composition of surface and ground water
depend on natural factors (geological, topographical,
metrological, hydrological and biological) in the drainage
basin and varies with seasonal difference in run off volume,
weather conditions and water levels. 16
Groundwater is one is the important resource all over the
world. The term groundwater is usually reserved for the
subsurface water that occurs beneath the water table in soils
and geologic formation that are fully saturated 17. It supports
drinking water supply; livestock needs irrigation industrial
and many commercial activities 18. Groundwater is generally
less susceptible to contamination and pollution when
compared to surface water bodies 19. Also the natural
impurities in rainwater, which replenishes groundwater
systems, get removed while infiltrating through soil strata.
But, in India, where groundwater is used intensively for
irrigation and industrial purposes, a variety of land and water
based human activities are causing pollution of this precious
resource 20. Importantly, groundwater can also be contained
by naturally occurring sources. Soil and geologic formation
containing high levels of heavy metals can leach those metals
into groundwater. This can be aggravated by over-pumping
wells, particularly for agriculture. Pollution caused by
fertilizers and pesticides used in agriculture, often dispersed
over large areas, is a great threat to fresh groundwater
ecosystems.
Pollution of groundwater due to industrial effluents and
municipal waste in water bodies is another major concern in
many cities and industrial clusters in India. Groundwater is
very difficult to remediate, except in small defined areas and
therefore the emphasis has to be on prevention. Owing to the
human activities, the ponds have become dumping ground of
domestic wastes and other refuse of the society 21. So, the
knowledge of extent of pollution and the status of water
become essential in order to preserve the valuable sources of
water for future generation. Water quality guidelines provide
basic scientific information about water quality parameter and
ecologically relevant toxicological threshold values to protect
specific water uses. Important physical and chemical
parameters influencing the aquatic environment are
temperature, pH, alkalinity, hardness, chloride, and total
dissolved solid.
The main objective of this work has to analyze various
physico-chemical parameters of the surface and ground water
of (Abhanpur Block) Raipur District C.G.
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I. INTRODUCTION
Much of current concern with regard to environmental
quality is focused on water because of its importance in
maintaining human health and the ecosystem. Fresh water is
a finite resource, essential for agriculture, industry and even
human existence, without fresh water of adequate quantity
and quality, sustainable development will not be possible 1.
There is an extensive literature available that underscores
deterioration of water quality 2-5. The addition of various
kinds of pollutants and nutrients through urban sewage,
industrial effluents, agricultural runoff etc. into the water
bodies brings about a series of changes in the
physicochemical quality and its characteristics of water. This
has been subject of several investigations 6-10.
Fresh water resource is becoming day by day at the foster
rate of deterioration of the water quality is now a global
problem 11. Discharge of toxic chemicals, over pumping of
qualifier and contamination of water bodies with substance
that promote algae growth are some of the today’s major
cause for water quality degradation. Organic manure,
municipal waste and some fungicides often contain fairly high
concentration of heavy metals. Soils receiving repeated
applications of organic manures, fungicides and pesticides
have exhibited high concentration of extractable heavy metals
and that thereby increase their concentration in runoff, while
falling as rain, water picks up small amounts of gases, ions,
dust and particulate matter from the atmosphere 12-13. These
added substances may be arbitrarily classified as biological,
chemical, physical and radiological impurities 14.
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II. MATERIALS AND METHOD
Sampling & Preservation: - The water samples were
drawn during post monsoon (Nov-Jan). The ground and
surface water were collected from different wards of
Abhanpur Block in Raipur district C.G. Water samples from
different location were collected in the plastic bottles of 250
ml from well, Bore well, pond and tap water. Samples
collected were analyzed within 2 days go in order to avoid
special preservation required. However sample in the bottles
were kept in the refrigerator. Standard testing methods are
used to evaluate different parameter22.
The pH of the ground water was estimated by pH meter.
The alkalinity of water is generally due to present of
carbonate and hydroxide ion. Alkalinity provides an idea of
the nature of salts present in the water. The total alkalinity of
ground water was calculated by standard titration method.
The total solid (TS) present in 100 ml of sample water was at
1030 to 1050 c to dryness in drying oven. Cooling is done
desiccators and then weight. The TS in mg/l. =
(A–B)×100/sample volume in litre. Where A = weight of
(dried residue + dish) & B = weight of dish. The total
suspended solid (TSS) was calculated by the following
formula: Total suspended solid (mg)/liter = (A–B) ×
100/sample vol. in liter, where, A = weight of filter + dried
residue. B = weight of filter paper. The total dissolved solids
(TDS) term is used to describe the inorganic salts and small
amount of organic matter present in solution. It was calculated
by adding calcium and magnesium hardness derived by
EDTA titration method. The chloride was estimated by silver
nitrate titration method. Temperature of the samples measure
by thermometer.
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Table: 3 The physico-chemical characteristics of well
water samples in (Abhanpur Block) of District Raipur.

III. RESULTS & DISCUSSION
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Table: 4 The physico-chemical characteristics of pond
water samples in (Abhanpur Block) of District Raipur.

Table: 1 The physico-chemical characteristics of Tap
water samples in (Abhanpur Block) of District Raipur.
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Temperature:
The temperature of tap water ranged from a minimum of
210C ± 0.50C to a maximum of 220C in ward no 4, 6, 8, 5, 2
and 1 respectively (Table-1). Similarly the variation in
temperature of a bore well water ranged from a minimum
210C ± .50C to a maximum 220C in ward no. 3, 5, 7, 1, 5 and 2
respectively (Table-2). The temperature of well water ranged
minimum of 210C ± .5 0C and
maximum 220C in ward no. 1,
6, 8, 5, 2 and 7 respectively
(Table-3).
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(4)
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(5)
Gobranawapara
(6)
Tarri
(7)
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(8)

Table No. 2 The physico-chemical characteristics of
Bore-well water samples in (Abhanpur Block) of District
Raipur.
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The physico-chemical characteristics of surface and ground
water of the study area (Abhanpur Block) of Raipur District
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The temperature of pond water ranged minimum of 210C ±
.6 0C and maximum 220C in ward no. 4, 6, 8, 2, 1 and 3, 7 and
8 respectively (Table-4). During the present investigation,
there was no great difference between the temperature of the
tap water, bore well, well and pond water.
pH:
The pH of tap water from a minimum of 8.0 ± .5 and
maximum of 9 of ward no. 1, 2, 5, 6, 3, 4, 6 and 7 respectively
(Table-1). Similarly the variation of pH of bore- well water
ranged from a minimum 8 and maximum 8.5 of ward no. 2, 5,
6 and 1, 3, 4, 7 and 8 (Table-2). Similarly the variation of pH
of well water ranged from a minimum 6.5 and maximum 8.5
of ward no. 6, 1 and 7(Table-3). The pH of pond water ranged
from a minimum 7.5 and maximum 8.5 of ward no. 4 and 2, 5,
7, 8(Table-4). The results show that water quality of
Abhanpur block shows no remarkable variation from the BIS
recommended value of pH.

Chloride:
(Table-1) represent the variation in total chloride of tap
water ranged from a minimum of 10 mg/l. and maximum of 80
mg/l. in ward no. 1 and 3, 5. Similarly the chloride of bore
well water ranged from minimum 40 mg/l. and maximum 180
mg/l. in a ward no. 2 and 8 respectively (Table-2). The
chloride of well water ranged from minimum of 10 mg/l. and
maximum 270 mg/l. in a ward no. 1 and 6 (Table-3). Similarly
the variation of chloride ranged from pond water ranged from
minimum 30 mg/l. and maximum 130 in a ward no. 4, 5 and 3
respectively (Table-4). In present investigation the chloride
content of ward no. 6 (270 mg/l.) (well water sample) shows
above the BIS desirable level 250 mg/l.
IV. CONCLUSION
The study assessed the evolution of water quality in ground
water and surface water of Abhanpur Block in Raipur District.
A comparative study of both type of ground water and surface
water was carried out by taking certain important parameters
like temperature, PH, total dissolved solid, alkalinity,
hardness and chloride.
The water samples of all the Abhanpur block contain
higher amount of TDS than the desirable limits. No sample
crossed the maximum permissible limit for TDS Alkalinity,
hardness chloride and PH.
In this present investigation it was found that the maximum
parameters were not at the level of pollution. So both type of
ground water satisfy the requirement for the use in various
purposes.

Alkalinity:
(Table-1) represents the variation in total alkalinity of tap
water ranged from a minimum of 70 mg/l. and maximum of
230 mg/l. in ward no. 8 and 4. Similarly the variation in total
alkalinity of bore well water ranged from minimum 170 mg/l.
and maximum 380 mg/l. in a ward no. 1 and 2 respectively
(Table-2). The alkalinity of well water ranged from minimum
of 130 mg/l. and maximum 330 mg/l. in a ward no. 5 and 7
(Table-3). Similarly the alkalinity ranged from pond water
was minimum 60 mg/l. and maximum 230 in a ward no. 4 and
3 respectively (Table-4). The alkalinity of some places was
above and some places were below the BIS desirable level
200 mg/l. in all the samples of ground and surface water but
was less than the maximum permissible limit.
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Hardness:
The Hardness of tap water ranged from a minimum 150
mg/l. and maximum of 250 mg/l. in ward no. 1, 2, 6 and 5
respectively (Table-1). Similarly the variation in hardness of
bore well water ranged from a minimum 130 mg/l. and
maximum of 280 mg/l. in ward no. 8 and 5 respectively
(Table-2). The hardness of well water ranged from a
minimum 100 mg/l. and maximum of 300 mg/l. in ward no. 7
and 4 respectively (Table-3). Similarly the hardness ranged of
pond water from a minimum 100 mg/l. and maximum 150 in
ward no. 3, 5, 8 and 2, 4 respectively (Table-4). In present
investigation the total hardness to be equal the BIS desirable
level of 300 mg/l.
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