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ABSTRACT

Some physicochemical characteristics of lower lake, Bhopal were investigated. Physical parameters such as colour,
odour, temperature, electrical conductivity(EC), total suspended solid(TSS), total dissolved substance(TDS),
turbidity and chemical parameters such as pH, alkanility, hardness,chloride, sulphate, nitrate, fluoride, dissolved
oxygen(DO), chemical oxygen demand(COD), biochemical oxygen demand(BOD) were examined. Results of the
study indicated that lake water is highly contaminated and not suitable for drinking purpose as it receives a large
amount of raw sewage from its densely popul ated habitation.
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INTRODUCTION

Water is one of the most common and necessary mesan earth. Without water there would be no difeearth.
Water is the source of all biological lives anditlseistenance too. Water quality has become a ng&gbrl concern
due to increasing human developmental activitiedluRon is a serious problem as almost 75% of drglsurface
water resources have been contaminated by cheariddbiological pollutants. Increase in human padjartecreates
extreme pressure on the provision of safe drinkiager especially in developing countries [1]. Imibnriver and
lake pollution is very severe and critical probldoe to huge amount of pollutants discharged byrudzdivities [2-
4]. Thus, water pollution needs serious immediat&goa and continuous monitoring of pollution levelorder to
prevent the water because of its importance in ta@img the human health, plants and agriculturéh@t fresh
water sustainable development will not be possiBtady of physic-chemical parameters of river aaicIwater of
various regions have been carried out by some w®fke7].The aim of this study was to evaluate ¢henposition
and quality of lower lake water of Bhopal.

Study Area

The lower lake built in 1794 is located to the eafstpper lake. The lower lake has an area of k@9 and its
catchment area is 9.6 kifihe lake receives subsurface seepage from upgeatad drainage from 28 sewage filled
nallahs. The lower lake does not have any freslemsdurce. The lower lake suffers pollution dudrainage from
sewage filled nallahs, lack of fresh water soume& @ommercial washing of clothes. The entire |akeltrophic and
its water is not very much suitable for drinking.
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MATERIALSAND METHODS

The methodology of proposed work purely analytickine according to the procedure recommended in
APHA(1992) and NEERI (1991) guidelines [8,9] fanlbient water quality. The physical, chemical chtedstics

of lower lake were evaluated during premonsoon,soon and post monsoon seasons. The sampling wasfrdom

kali Mandir site of lower lake All the collected rmples are immediately preserved in dark sterileesoand
processed for following different analysis.

e Temperature: Temperature was measured with the thermometerensed directly in the water body, after a
period of time sufficient to permit constant reagin

e Colour: Colour is measured by visual comparison method.

* Turbidity : It is determined by HACH UV-VIS spectrophotometer .

» Conductance: Conductance is the measure of salinity and medsoy conductometer.

» Total Dissolved Salid: It is determined by evaporation method

» Total Suspended Solid: It is determined by filteration method and defireedithe mass retained on the filter per
unit volume of water.

» pH: pH value of water sample is determined by pH mes$eng standard buffer solution of ph 10.

e Total Hardness: The hardness of water body was determined as gedatd methods (APHA, 1995).

» Total Alkalinity:Total alkalinity is analysed as per prescribedhudtwith standard hydrochloric acid solution.

» Chloride: Chloride measured by Argentometric titration methwith standard silver nitrate using potassium
chromate as an indicator.

 Sulphate and Nitrate:Both are determined by HACH UV-VIS spectrophotoenet

* Fluoride: It is measured by Colorimetric SPADNS method.

 Dissolved Oxygen : The water sample was collected and Dissolved Oxyges fixed instantly on the spot and
analyzed immediately as per the Wrinkler's methaith vizide modification.

» Biochemical Oxygen Demand : The water sample was collected and incubated a€ 00 5 days (NEERI,
1991).

» Chemical Oxygen Demand : COD was determined by potassium dichromate opéexrafethod.

RESULTSAND DISCUSSION

The various physical and chemical parameters datednfor the water sample were given in Table 1 and
respectively

Table:1 Physical Parameters

S.No. | Parameters | Unit PreMonsoon | Monsoon Post M onsoon
1 Temperature| °C 31.5 29.5 28.0

2 Colour | ----- Yellow Light yellow| Light yellow
3 Turbidity NSTU | 4.8 5.8 5.2

4 Conductivity| mS/cm| 2.16 2.91 2.80

5 TDS mg/L 1.785 1.675 1.815

6 TSS mg/L 60 55 60

S.No. | Parameters Unit PreMonsoon | Monsoon | Post Monsoon
1 pH 8.6 8.7 8.5

2 Total hardness|  ----- 685 620 635
3 Total alkalinity | mg/L| 680 715 670
4 Chloride mg/L| 195 158 178
5 Sulphate mg/L| 228 290 195
6 Nitrate mg/L| 49 52 47

7 Fluoride mg/L| 0.65 0.55 0.61
8 DO mg/L| 2.2 2.5 2.4

9 BOD mg/L | 3.5 3.2 3.8
10 COD mg/L| 88.2 93.5 98.5
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Physical Parameters:;

The temperature of the water sample is recordeaelsign pre monsoon period (May), as it was thearslimmer
season and lowest temperature recorded in postaonnzeriod, as it is the onset of winter seasoto@oof the
water body is found to be pale yellow due to padiut Conductance of water sample ranges from 2.26-ghS/cm,
the high conductivity may be due to contaminatibrranducting materials in water. Water sample ofdo lakes
had high turbidity due to agricultural dischargegrganic and organic matter present in the watey I1]. Total
suspended solids (TSS) and total dissolved soli@xSj were also found high in concentration, soltveer lake
water is moderately hard.

Chemical Parameters:

The pH indicates the intensity of acidity and alki#y and measures hydrog@ns in water. Water which has pH
value of more than 9 or less than 4.5 becomes taideifor use [12]. In the present study wateroisnfl to be
slightly alkaline in nature. Total alkalinity isdad more than the permissible limits. Hardnessatewis due to the
natural accumulation of salts from contact with ol and geological formations or it may be duentanmade
pollutions. In the present study hardness is atamd more than the desirable limits which can cdusalth
problems [13] and so the water is not vey suitéelomestic as well as industrial purposes. Gdlyemapolluted
water contains low concentration of chloride, batehin our study it is also little bit high in camtration. In the
present study nitrate concentration is also foumde high. This may be due to the excessive afjgitaf
nitrogenous fertilizers in agriculture. Fluoride ncentration lies between 0.55-0.65 mg/L. It is withthe
permissible limit.

The DO level is found to be very low because oféfflient from the industries containing high ambahorganic
wastes depletes the oxygen level. Rapid increastgae also leads to the depletion of DO [14].blserved from
the experimental data that the COD ranges from 8898.5 mg/L. It is the indication of toxicity fent in water,
which is further confirmed by high concentrationB®D [15,16].

CONCLUSION

Result of the study indicated that lower lake wasecontaminated and not totally safe for drinkimgrpose. It
requires proper monitoring and environment managemlans to control the release of effluents. kuggested to
provide organic fertilizers to farmers, arrange pheper drainage facility and avoid the dumpingvakte in lake as
it deteriorate the water the quality. It is alswiadd to exercise all the necessary precautiorw ®die water is used
for drinking and irrigation. Otherwise, it may cauadverse effect on the health of living beings. $Weuld give
awareness to people about the need for protedtimgvater reservoir from pollution. Strict legaliant should be
taken against those who are responsible for contzion.
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