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Analysis in Physico-Chemical properties of Maharani Lake water of West Champara, Bihar
due to run off of municipal waste, drain water, non-biodegradable substances, plastics,
soaps and detergent effluents, affect temperature turbidity, total solid, pH, bicarbonate total
hardness, calcium hardness, magnesium hardness, chloride, nitrate, sulphate have been
studied and data were analysed and discussed. Some of the parameter are well within the
standard permission limits. However large variation in Mg have been observed, BOD/COD
ratio have been found about to the permissible limits in every month. A large section of

people are dependent on Maharani Lake water, so it was felt necessary to study the status
of water quality. Sample were collected monthly and analysed as per the standard

procedure.

1. Introduction

Maharani lake is one ot them situated in the town near
Maharani JankiKuer College named after last queen of the
Bettiah Raj. It is about 50 acres in area. The place is a major
source of fish supply for this area but pisciculture in not under
taken on scientific basis. Dumka is situated on the upland tract
with hilly backbone lies between 23°41’ and 25°18 North
latitude and between 86°28’ and 87°28 East longitude of the
Bihar State Maharani lake. The addition of such huge amount
of allochthonous material adversely affect the water quality
and health hazardous for human as well as animals. These
made necessary to evaluate the lake water quality of Maharani
lake.

Material and Method

Due to large range of solubility of water towards minerals
and other organic matters, the quality of water always get
changing due to effluents andhence regular monitoring is
essential.In the present investigation the seasonal variations of
the Physio-chemical factors of water of Maharani lake been
collected and studied from January,2016 to December 2017 on
monthly basis. The surface samples of the water above 5cm
were collected as per the standard procedures recommended
by APHA(1995) and brought to the laboratory for its detailed
analysis. Temperature, pH, TS. was measured at the sampling
sites by using digital kit 161E(2007). Other Physico-Chemical
parameter was done as per the APHA(1995), Trivedy and
Goel(1998).Maharani lake is moderately shallow water body
situated in the heart of the town among dense population.
Water depth of this Maharani is an average of 7 feet. The
sewage carrying considerable of water, passing through the
residential areas, is discharged into the Maharani by large
drains.

Result and Discussion

During the present investigation considerable seasonal
fluctuation of the Physico-Chemical parameters of Maharani
lake have been studied and shown in Table-1&2. The
temperature of surface water ranged between 16.6°C in
January, 2016 and 32.8°C in June, 2016 and 19.2°C in
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January,2017 and 32.5°C in September, 2017 with minimum
and maximum values of the study period.

pH is the index of water quality free such as
CO, bicarbonate alkalinity and total alkalinity show direct
impact on the status of pH. During the present investigation the
pH value ranged between7.2& 8.3 and 7.3 & 8.9 in April,2008
and March, 2016 and November, 2017& September, 2017
respectively. The pH value shows that the water is alkaline.
Low pH value was observed during summer month which might
be due to the surplus amount of free CO, is being regularly
replaced by bicarbonate alkalinity on account of accelerated
rate of decomposition during the period of high temperature
and also alkaline nature of the pond water revealed that there
was reduction in H* ion concentration. Hora and Pillay(1962)
reported that the pH range 7.2 &8.5 is suitable for fish culture in

inland  water  system. Sahet  al.(2000),Devi and
Sharma(2003)Narayana et.Al.(2005) also reported similar
observations.

From the table it is seen that turbidity varies from 6.3 to
23.2 NTU in 2016&6.7 to 23.1 NTU in 2017 and total solid
varies from 470to 840 ppm in 2016. and 460 to 840 ppm in
2017.The lower value of turbidity and total solid in the 6.2 NTU,
6.3 NTU&460 ppm, 470 ppm in the month of June, 2016 and
2017 and might be due to low water level of the pond. Higher
value of turbidity and total solid 23.1, 23.3 in the month of
October, 2016, 2017 due to addition of surface water in the
pond and the values are well in agreement with the values
reported by Saha&Pandey (1987).

The bicarbonate value was recorded between 165 and 345
mg/lin 2016 whereas its range was between 140 and 335 mg/l
in 2017.The presence of higher value of bicarbonate might be
due to water contamination and rich nutrients with higher
productivity leading to eutrophication.

Calcium concentration range varies from 39.72 to 73.39
mg/l in the month of December & May, 2016 and 38.72to
74.92mg/ll in the month of December &may, 2017. Magnesium
concentration varies 39.96 to 79.36mg/l in the month of
December and June, 2016 and 39.02 to 80.36mg/l in the month
of the December and June, 2017. The value of pH values from
72.19 to 135.06 mg/l in the month of December and June, 2016
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and from 71.36 to 140.30.mg/l in December and June,2017..
These values suggested that the water has enough hardness.
The higher concentration of calcium values was attributed due
to the heavy discharge of organic matter through the sewage
which rapidly oxidised into higher oxidations state. The source
of Mg in water sample may be mainly due to abundant of the
farming area and soil inherited from parent rock and formed
pedogenically.. The lower and higher values are due to dilution
and evaporation of water.. The presence of higher
concentration of Mg ion in water more than 80mg/l are toxic
and exerts mild laxative effect. The higher values of Ca,Mg and
TH in our views may be attributed due to the above facts and
that is also recommended by the E.FirmanBear(1990).

The value of chloride assays due to human and animal
excretions contain an average of 5g chloride (Singh 1997).
During the present study the minimum content was recorded in
May 2016,17.40mg/l and in January, 2016, 18.22mg/l while
maximum was recorded in November 2016,24.95mg/l in
May,2017, 25.92mg/l can be directly co-related to high degree
of sewage discharge and interference. Kumar (1995)
advocated that the presence of higher chlorides appear in
aquatic environment is mainly due to the sewage
contamination an index of pollution of. animal origin. The
concentration of chloride in May, 2016 may be associated with
reduce to water level and frequently run-off loaded with
contaminated water from the surrounding, settlement and high
rate of you evaporation Kumar (1995) also observed the same
pattern.

The Nitrate content is an excellent parameter to judge the
organic pollution that represent the highest oxidised form of
Nitrogen. The range varying from 0.223 to 1.085 ppm in both
the years with peak of 1.085 in August, 2016 and lowest 0.223

ppm in December, 2017 but increasing from Junei.e. is after
one set of rains probably due to the transport of nutrients from
the large amount contaminated sewage water through
watershed areas with the rain water run off and sewage
discharge. These findings are supported from the works of
Narayana et.al.(2005)and indicative of increasing human
activities.

Excess sulphate irons have laxative and catharatic effects
on human health Katariaet. al(1995). The upper limits
recommended by ISI (1983)for sulphateis 150 ppm while WHO
(1980) has fixed 400 ppm for drinking purpose. The higher
values may cause gastrointestinal troubles in human beings.
The value of sulphate ranged from 14.0 two 26.5 ppm in both
the years.

The value of sulphate was below the permissible limits
Srinivas et.al.(2000) have reported that the sulphate
concentration beyond permissible limit cause my laxative effect
if magnesium is present in the water at an equivalent
concentration.

As regards BOD ranges from 2.20 to 8.90mg/| in different
months in both the year, which was within an the standard limit
of drinking water.COD values ranges from 24.40 to 42.85mg/I
in both the year. The higher value in the summer months may
be due to the higher concentration of effluents, decomposition
of bacterial material as well as organic pollution and increased
activity of micro-organism. The COD/BOD ratio has been found
to greater than 3 for all the months therefore, water is unsafe
for human use, which is close agreements with the reports of
Reginaa and Nabi(2003).

Table — 1 :- Monthly Fluctuations in Physico-chemical parameters of pond water during Jan 2016 to Dec 2016

Months Temp pH Turbidity | TS HCO3 (H:Zrdnes Mgrdnes -I:(;tr?jlness Chloride | NO3 S0z, BOD COD
S S
Jan 16.6 8.2 13.3 562 215 40.75 50.12 94.37 20.22 0.23 19.4 2.35 28.5
Feb 10.4 8.1 12.2 570 210 42.36 50.96 96.27 211 0.34 18 3.3 29.4
Mar 27.2 8.3 8.2 572 195 47.12 49.43 98.26 22.25 0.44 20.5 3.4 35.8
Apr 28.9 72 |73 502 | 190 65.27 60.59 110.26 21.25 0.37 19 4.5 36.4
May 31.3 7.6 6.7 472 170 73.39 78.25 130.37 17.4 0.47 25 7.3 43
June 32.8 77 |63 517 | 165 72.26 79.36 135.06 20 0.73 26.5 8.5 42.9
July 32.3 75 | 20.7 710 | 290 44.57 49 93.66 20.12 0.81 23 8.4 41.8
Aug 314 7.8 | 20.2 840 | 340 43.57 47.16 90.16 21.5 1.09 25.6 7.2 40.4
Sept 30.2 8 223 740 | 345 45.07 42.16 85.36 23.6 0.9 25 6.2 29.8
Oct 29.5 82 | 232 550 | 310 41.69 36.16 79.06 23.65 0.45 23.6 6 35.4
Nov 23.3 8.2 15.4 560 275 41.42 32.16 78.12 24.95 0.28 20 5.2 26.8
Dec 18.6 8.1 14.2 5565 240 39.73 39.96 72.19 21.65 0.22 19.6 4.1 26
Note : Temperature in degree Celsius, turbidity in NTU and all the parameters in mg/l except pH
Table — 2 :- Monthly Fluctuations in Physico-chemical parameters of pond water during Jan 2017 to Dec 2017
o Ca Mg Total . SOz

Months Temp pH Turbidity | TS HCO3 Is-|ardnes ?ardnes Hardness Chloride | NO3 . BOD COD
Jan 19.2 74 | 123 631 | 230 42.25 51.36 95.75 25.27 0.26 17.5 2.2 28.2
Feb 24.1 79 | 11.2 632 | 215 44.73 54.12 98.35 24.37 0.32 14 3.6 28.9
Mar 26.4 8 10.5 590 | 190 48.37 56.26 102.26 26.37 0.29 135 3.8 32.2
Apr 28.2 81 |62 550 | 185 74.27 70.26 127.39 24.27 0.26 17 4.6 34.3
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May 30 84 | 6.7 530 150 74.92 80.17 139.7 25.92 0.36 24 75 32.4
June 32 8.5 6.7 460 140 70.29 80.36 140.3 24.22 0.78 25 8.5 35.1
July 31 8.3 20.3 910 | 310 43.44 45.36 92.2 18.22 0.82 225 8.9 38.2
Aug 315 8.3 21.6 840 | 330 45.43 44.36 85.79 18.5 0.99 20 8.4 40.7
Sept 325 9 22.3 830 | 335 42.47 41.97 75.78 195 0.9 19 7.6 30.2
Oct 29.5 8.7 23.1 750 300 42.97 43.36 74.36 21.69 0.44 18.6 5.2 32.2
Nov 25.12 7.3 14.3 660 250 41.27 42.87 72.36 23.92 0.28 21.7 4.2 26.8
Dec 22 7.5 13.5 640 240 38.72 39.02 71.36 25.12 0.22 19 3.9 24.4
Note : Temperature in degree Celsius, turbidity in NTU and all the parameters in mg/l except pH
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