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ABSTRACT

This study was carried out in each season for one year, deals with the assessement of
physico-chemical parameters of chambal river water in Dholpur district. The samples were tested
for their temperature, pH, electrical conductivity, turbidity, hardness, BOD, COD, dissolved oxygen,
sulphate, chloride, calcium and magnesium indicating the deteriorating life sustaining capacities of

the river due to domestic and industrial pollution.
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INTRODUCTION

Water is a vital component of the
environment which sustains life on earth. The rapid
pace of industrialization, urbanization, agricultural
activities and population growth have made all the
sources of water either polluted or contaminated
globally. Release of treated and untreated industrial
effluents in an unplanned manner is one of the major
causes of water pollution. Almost 70% of water in
India has become polluted due to the discharges of
domestic sewages, detergents and industrial
effluents into natural water resources® e.g. rivers,
lakes etc.

Chambal, the principal tributary of river
Yamuna and the most important river of the Malwa
plateau, originates from Janapao hill in M.P, enters
Bundi, Kota and then Dholpur districts of Rajasthan
and unite with Yamuna, 38 km away from Etawah in
U.P. As chambal river flows from different areas of
dholpur district, it becomes polluted due to which
BOD in the river often rises to 9-14 mgl/litre. Roughly
70 mld. of munciple waste is also dumped in chambal
river from different areas situated on its bank in

Dholpur district. The large population of coastal area
of this river is totally dependent on its water.
Therefore , it is necessary to assess water quality
of Chambal river water at upstream site A (Highway)
and downstream site D (near Railway bridge).

In the present observation, water quality
with reference to physico-chemical parameters have
been assessed at a specific stretch of the water
length (approx. 10 kms.) of chambal river. The study
has been conducted at the following four sites :

A. National Highway (Upstream)

B Shamshan Ghat

C. Shergarh Fort

D Near Railway Bridge (Downstream)

EXPERIMENTAL

Water samples for the present investigation
were collected from all four experimental sites of
the chambal river in Dholpur each after three months
interval from October 2005 to July 2006. They were
analysed for physico-chemical parameters like
temperature, turbidity, electrical flow conductivity
(EC), hardness, pH ' Biochemical Oxygen Demand
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(BOD),Chemical Oxygen Demand (COD), Dissolved
Oxygen(DO), sulphate, phosphate, chloride, calcium
and magnesium as per standard procedures
described in APHA?3. All chemicals used were of
AR grade . Double distilled water was used for
preparation of reagents.The different methods used
for physico-chemical analysis of Chambal river
water are summarized in Table 1.

RESULTS AND DISCUSSION

The results of physico-chemical analysis
of Chambal river water samples of Dholpur district
are given in Table-2. The temperature of the sample
was noted at the sample site during collection and
is more important for its effect on the chemistry and
biology of organisms in water. The temperature of
the water samples ranged from 15°C to 32°C. All
the water samples were colourless, odourless and
tasteless.
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The observed pH values ranging from 7.10
to 7.96 showed that the water samples are slightly
alkaline. These values are within highest desirable
limit, which is safe range of drinking and growth of
plants?, as prescribed by WHO. Beyond pH 8.5, the
water becomes bitter in taste.

A non significant increase in hardness has
been observed in July 2006 i.e rainy season due to
dilution of the river but a significant increase in
hardness from Oct.2005 to April 2006 may be
accounted for reduced availability of chambal water
and of untreated sewage in the river.In all the water
samples collected, the hardness ranges from 83 to
190 mgL™. According to some classification, water
having hardness upto 75 mgL™* is classified as
soft,76-150 mgL* is moderately soft, 151-300 mg/
L as hard and more than 300 mgL* as very
hard®.The total hardness above permissible limit
causes health hazards and becomes unfit for
domestic as well as industrial purposes.

Table 1 : Methods used for physico-chemical analysis of water samples

Physico-chemicalParameters

Method Used

pH Systronic-EQ 610 pH Meter

E.Conductivity(EC)

Systronic-EQ 660 A ConductivityMeter

Turbidity Nephelonturbidometer

Total Hardness EDTA Titration

BOD BOD Incubator

COD Titation with Ferrous AmmoniumSulphate
Calcium EDTA Titration

Magnesium Calculation

Chloride Mohr's Method

Sulphate Turbiditimetric and Azide lodometric Method

Dissolved Oxygen

Winkler's Method

Turbidity ranges from 15.0 to 36.0 NTU.
Higher values of turbidity are due to higher
concentration of suspended solid particles which
decreases the water flow velocity.

As electrical flow conductivity depends on
the presence of ions and their total concentration ,
a non significant increase in conductivity from July
2006 is due to dilution factor whereas a significant
rise in it from Oct 2005to April 2006 is due to low

level of chambal water. Electrical conductivity ranges
between 0.820 to 0.951 Mhoscm for all seasons.
The importance of EC is its measure of salinity,
which greatly affects the taste and thus has a
significant impact on the uses, acceptance of water
as potableb.

BOD is the oxygen demand of any system,
required for stabilization under biological condition.
The value of BOD and COD significantly increases



Table 2 : Variation in the Water Quality of Chambal River Water October 2004 to July 2005

MAX. MIN.

October 20004 JANAUARY 2005 APRIL 2005 JULY 2005

Parameters

218 215 210 150 170 174 176 270 275 280 285 300 316 316 320 150 320

21.0

Temperature (°C)
Turbidity (NTU)
E.Conductivity

(mho cm)

31.0 310 360 240 270 230 260 180 160 150 19.0 240 300 240 260 150 36.0

29.0
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0.825 0.840 0.820 0.832 0.913 0.913 0.918 0.919 0.930 0.934 0.935 0.932 0.932 0.953 0.956 0.959 0.820 0.959

727 732 782 719 725 746 791 721 732 749 796 720 721 759 796 7.10 7.96

7.10
83

100.0 161.0 179.0 83.0 190.0
15.2

15.2

108.0 176.0 178.0 96.0

14.0
38.0
7.8

109.0 172.0 190.0 90.0

12.4

112.0 163.0 117.0 86.0
10.8

.0

Hardness(mgL™?)
BOD(mgL™?)

113 7.1

10.5

9.5 13.5

8.5

140 120

7.3

120 10.2

7.1

60.0
8.1

57.0 60.0 24.0
6.8 34

7.0

40.0
7.2

36.0

7.0

52.0
34

48.0
7.3

30.0
7.9

42.0
5.6

330 370 280 36.0 38.0
5.9 8.1 8.0 7.1

7.0

30.0
7.3

24.0

7.2

COD(mgL?)
DO(mgL?)

17.44 2432 21.15 33.05 19.00 25.05 21.18 26.25 24.09 21.15 22.46 26.52 18.00 21.00 21.15 28.92 17.44 33.05

0.38
43.0

Sulphate(mgL?)

0.85
66.0

063 081 040 047 061 08 047 048 053 082 049 052 052 0.79 0.38
60.0 470 470 540 630 450 490 530 66.0 46.0 500 520 64.0 43.0

45.0

0.43
45.0

Phosphate(mgL?)
Calcium(mgL?)

39.0 390 310 360 430 430 290 380 380 450 350 420 420 46.0 290 46.0

35.0

Magnesium(mgL?) 30.0

Chloride(mgL?)

590 620 690 510 610 680 730 580 626 650 70.0 570 710 73.0 750 470 750

47.0

in July 2006(rainy season) due to influx of more
water in the river. Further, a significant increase in
BOD and COD from Oct 2005 to April 2006 at
downstream site D as compared to upstream site A
is due to washing, cattle bathing and domestic
sewage of the city. Chemical oxygen demand test
allows measurement of a waste in terms of the total
quantity of oxygen required for oxidation to carbon
dioxide and water”. In this context, COD analysis in
surface waters can give the indication of the degree
of pollution from municipal or industrial wastewaters.
Increasing trends in COD at most of the sites indicate
that more wastewaters, treated, untreated or partially
treated have been discharged to Chambal river due
to population increase and industrial development
in the basin.

The values of DO decreases and BOD
increases which indicates the rise in organic
pollution due to addition of wastes in water. These
organic matter undergo degradation by microbial
activities in presence of DO, thus decreasing it and
increasing BOD.

The BOD and COD values in chambal river
is increased due to addition of sewage, small scale
industries wastes and rich amount of microbes,
discharging their toxic effluents.

Concentration of Sulphate in all the water
samples ranged from 17.44 to 33.05 mgL™. It is
within the highest desirable limit prescribed by WHO.
Sulphate arises from atmospheric deposition of
oceanic aerosols and the leaching of sulphate
compounds from sedimentary rocks and industrial
discharges. Atmospheric precipitation can also add
significant amounts of sulphate to surface waters®.

Present investigation shows the
concentration of Calcium in the water samples
ranging from 43 to 66 mgL™*. The water above
Calcium value 25 mgLis specified as Cacium rich®.
Thus , the Chambal river water is Calcium rich.
Calcium is present in all waters as Ca?* and is readily
dissolved from rocks rich in calcium minerals,
particularily as carbonates and sulphates, especially
limestone and gypsum. The cation is abundant in
surface and groundwaters. Industrial as well as water
and wastewater treatment processes also contribute
calcium to surface waters®.
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The observed values of Magnesium were
between 29 to 46 mgL?* -maximum in the month of
July i.e. Rainy season. Results of present
investigation shows that the magnesium content in
majority of samples does not exceed the limit as
prescribed by WHO. Magnesium is common in
natural waters as Mg?* and along with calcium is a
main contributor to hardness. Magnesium arises
mainly from the weathering of rocks containing
ferromagnesium minerals and from some carbonate
rocks. Although magnesium is used in many
industrial processes, these contribute relatively little
to the total magnesium in surface waters®.

In the present study , Chlorine in water
samples ranged from 47 to 75 mgL* being minimum
in October and maximum in Rainy season .
According to WHO?, the maximum permissible limit
for Chlorine is 500 mgL* and since the values
observed in present study are well below this level ,
it has not imported the taste to water. It was also
found that Chlorine ion concentration bear a
conjugate relationship with mineral contents of the
respective water samples as Chloride contents
increases with increasing mineral**. Chloride enters

surface waters with atmospheric deposition of
oceanic aerosols, with the weathering of some
sedimentary rocks and from industrial and municipal
effluents and agricultural and road run-off . As
chloride is frequently associated with sewage, it is
often incorporated into assessments as an indication
of possible faecal contamination or as a measure of
the extent of the dispersion of sewage discharge in
water bodies®.

CONCLUSION

This study shows that all the physico-
chemical parameters fall within the permissible limit
as per standards. The quality of water is safe for
domestic and irrigation purposes. Significant
increasing trends in COD values at most of the sites
suggest that water quality of Chambal river has been
deteriorated in terms of organic pollution from
industries and from residential areas in the period
during which data were obtained. The results of this
study will be expected not only to provide public with
the recent changes quantitavely in water quality of
Chambal river but also to help establish future surface
water quality management strategies in the basin.
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