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Abstract: The importance of fresh water bodies is well known. Man’s greed for luxury and comfort resulted in the rapid
deterioration of the environment. The water bodies from time immemorial had an aesthetic look, quenching the thirst of millions
of people have today been loaded with toxic material and chemicals, which have rendered them almost useless. Sporadic reports
have covered some of the famous lakes and tanks. However there are several lakes and tanks which have escaped the public
eye. The biological wealth of a lake is mainly dependent on its water quality. The chemical nature of pollutants and sediments
entering into the system from various sources is the major problem of medium and minor lakes located in several parts of India.
This study highlights the quality of water analysed with reference to various physico-chemical parameters in selected lakes of
Bengaluru North, of Karnataka state before and after the immersion of Ganesha idols. The major ions present in the lake water
have been analysed. The lakes are found to be under the influence of parameters like temperature, pH, chloride, fluoride, Total
dissolved solids (TDS), total hardness, alkalinity, potassium, sodium, calcium and magnesium. In many samples, two or more
parameters have been reported above the permissible limit of drinking water.
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I. INTRODUCTION

Lakes are the most fertile, divers, productive and interactive eco system in the world. Today lakes are water reservoir receiving
municipal waste water and sewage from Bangalore city. Lakes are stagnant surface water bodies, receive and stores rain fall
water. Stagnant water bodies have more complex and fragile ecosystem in comparison to running water bodies as they lack self
cleaning ability and hence readily accumulate great quantities of pollutants. Increased anthropogenic activities in and around the
water bodies damage the aquatic ecosystems and ultimately the physico chemical properties of water (Upadhyayet al., 2010).
The urban aquatic ecosystems are strongly influenced by long term discharge of untreated domestic and industrial wastewaters,
storm water runoff, accidental spills and direct solid waste dumping (Sarika and Chandramohankumar, 2008). Generally, water
pollution is a state of deviation from pure condition, where by its normal functioning and properties are affected. Aggravated
environmental problems often reflected the misuse or misunderstanding of technology (Petak, 1980). Bangalore, the capital city
of the southern Indian State of Karnataka is the third largest city in India. ‘The City of Gardens’ is situated in the interior of the
Deccan peninsula at an elevation of 912 meters above mean sea level. On account of its elevation, Bangalore, is bestowed with
a salubrious and equable climate comparable with those of temperate regions. Bangalore city is located at Latitude of 12.58°
North and Longitude of 77.36°. The topography of the city is characterized by a series of well-defined Valleys radiating from a
ridge of High ground to the North who slopes gradually towards south. The mean annual temperature being 24° C with extremes
ranging from 15° C in winter to 37°C in summer. The average annual rainfall is 900 milli meters. Basically the greater
metropolitan region of Bangalore lies to the south of the ridge is divided into separate and distinct drainage zones due to
principal Valleys like Vrishabhavathi, Koramangala and Challaghatta Valleys which run generally in the North and South. A
fourth major valley system, referred to as the Hebbal series, forms the drainage zone to the North of the ridge and runs in a
North-Easterly direction. Naturally Bangalore is endowed with natural system of drainage without recourseto pumping, and
both sewage and storm water flow by gravity to beyond the city limits. Contamination of water bodies is a serious problem
being faced by water stressed areas, such as Bengaluru. It is well established that domestic sewage and industrial effluents
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falling into natural water bodies change the water quality and lead to eutrophication (Shaw et al.,1991). Characteristics of water
bodies influence the quality of water individually and in combination with various pollutants, thereby, influencing the biota
therein (Srivastava et al., 2003; Hoo et al., 2004; Smitha et al., 2007). Non-degradable metals and organic pollutants tend to
accumulate in various vital organs of fishes and lead to long term toxic effects (Gupta and Srivastava, 2006; Kumar and
Riyazuddin, 2006;) Tilak et al., 2007; Karthikeyan et al., 2007; Singh et al., 2008 ). They also induce structural and functional
abnormalities in different organs of fishes (Gupta and Srivastava, 2006; Dorval et al., 2003) and humans also. “About 80 per
cent of city’s population belongs to Hindu community which celebrates Ganesh Chaturthi. Most of them use painted Ganesha
idols which contain about 92 percent of poisonous metals like lead, cadmium, mercury and other chemicals which affect the
intelligence among children.

Il. STUDY AREA
Water samples were collected from Yelahanka lake, Dasarahalli (yelahanka) lake, Machohalli lake, Gangodanahalli lake,
Herohalli lake, Mallathali lake, Ullala lake and Komagatta lake. Which are situated in Bangalore North and west. Where,
thousands of painted Ganesha idol were immersed in a day, estimated that more than a lakh idols were immersed in a week per
lake. These lakes were prime importance for the settlement around.

I1l. MATERIALS AND METHODS
Water samples were collected from eight tanks of North and west Bangalore specially from the portion of the tank reserved for
ganesha idol immersion. During the August-September before and after Ganesha Chathurthi (before and after the painted
ganesha idol immersion). Samples were analysed based on Standard procedures of water analysis (Manivaskam, APHA and
WHO). Temperature, pH, EC, TDS, Salinity and DO were determined immediately and the remaining physio-chemical
parameters were analysed in the laboratory adopting standard procedures

IV. RESULTS AND DISCUSSION

Physical Properties : Table - I- Showing the Physical properties of water before immersion & after immersion of
Ganesha Idol in different lakes at Bangalore

Table -1
Sample Tempin®C pH Ll_:_ﬁidity in ECin pS TDS in mg/I Salri:;t/\: in
No.
Before | After | Before | After | Before | After Before After Before After Before | After
1 24.8 23.6 6.56 6.75 5.3 2.3 4660 | 5100 | 3090 | 2750 | 3012 | 2010
2 25.8 24.5 6.98 6.98 4.3 2.7 4280 | 4300 | 2600 | 2175 | 2360 | 2360
3 24.8 23.0 6.21 6.89 0.78 15 25900 | 26100 | 13000 | 6750 | 12120 | 6780
4 23.0 22.5 6.65 9.4 1.9 25 25400 | 25900 | 13200 | 7010 | 12900 | 7589
5 20.9 21.2 7.22 6.74 7.9 4.3 2890 | 3100 1760 858 1250 980
6 20.1 22.5 7.66 6.49 0.33 14 7420 | 7810 | 4350 | 2354 | 3250 | 3250
7 24.9 25.9 7.36 6.92 4 52 11000 | 12250 | 6260 | 3210 | 6010 | 3120
8 21.9 24.9 6.99 6.06 6.3 64 2470 | 2800 1390 742 1012 701
BIS - 6.5t09.2 5.0t025.0 NTU - 500 — 1000 -
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A. PHYSICAL PROPERTIES

Temperature: Temperature of water may not be as important in pure water because of the wide range of temperature tolerance
in aquatic life, but in polluted water, temperature can have profound effects on dissolved oxygen (DO) and biological oxygen
demand (BOD).The fluctuation in lake water temperature usually depends on the season, geographic location, sampling time
and temperature of effluents entering the stream (Ahipathy, 2006). In the present study the temperature was measured on the
spot and it ranged between 20.1°C to 25.9°C before immersion and it varied between 21.2°C to 25.9°C as showed in Graph - I.

pH: It is an important factor that determines the suitability of water for various purposes, including toxicity to plants and
animals. In the present study, pH was found faintly acidic in all the seven sites throughout the study and comparison indicate
decreasing trend in all the sites except in the site 4 showed a slight increase in its value. It might be due to increasing number of
idols and the decorative materials immersed in that site. pH was measured on the spot and values in all the sites showed the
same values with before and after immersion of Ganesha idols. (Table 1). The sample no. 4 crossed the excessive limit of BIS
(1998) as indicated in Graph -11

Turbidity: The clarity of natural body of water is an important determinant of its condition and productivity. Turbidity in water
is caused by suspended and colloidal matter such as clay, silts, finely divided organic and inorganic matter, paint and other
microscopic organisms. In the present study (the turbidity values were measured on the spot) indicates higher values 7.9 NTU
and lower values 0.33 NTU in case of before idol immersion sites and after immersion the values varied between 1.5 NTU to 64
NTU. It could be owing to sedimentation due to immersion of Ganesha idols and decorative (organic & inorganic materials) the
turbulence arising out of flood-like situations observed during the Ganesha festival. In the present study after the idol immersion
three samples crossed the excessive limit of BIS (1998) as showed in Graph —II1.

Conductivity: Conductivity is a measure of the ability of an aqueous solution to carry an electric current. This ability depends
on the presence of ions; on their total concentration, mobility, and valence; and on the temperature of measurement. In the
present study site 3, 4 and site 7 showed higher values of Electrical conductance and total dissolved solids in contrast to other
sites as showed in Graph —IV and V. Increasing levels of conductivity and cations are the products of decomposition and
mineralization of organic materials (Abida, 2008). Before immersion the values ranged between 2470 uS to 25900 uS and after
immersion the values varied between 2800 uS to 26100 uS.

Graph -1
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Graph - 1 Shows the variation of Temperature of the lakes Before & After the immersion of Ganesha Idols
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Graph — 11

Variation of pH
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Graph - 11 shows the variation of pH at different lakes-Before and After immersion of Ganesha Idols

Graph - 111
Variation of Turbidity
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Graph - 111 shows the variation of Turbidity of different lakes-Before and After the Ganesha Idol immersion.

Graph -1V
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Graph - 1V shows the variation of EC at different sites-Before and After Ganesha Idol immersion
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Graph-V
Variation of TDS
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Graph - V shows the variation of TDS at different lakes-Before and After the Ganesha Idol immertion

V. CHEMICAL PROPERTIES

Chemical Properties : Table - 11- Showing the Chemical properties of water before and after immersion of Ganesha Idol
in different lakes at Bangalore

Table - 11
sample Total Hardness Alkalinity Calcium Magnesium Sodium Potassium Chloride
No
Before | After | Before | After | Before | After | Before | After | Before | After | Before | After | Before | After
1 452 559 140 72 126 183 64 25 70 36 32 32 126 177
2 361 570 76 128 82 71 23 95 84 114 24 12 82 128
3 791 634 204 92 522 120 122 81 48 113 20 42 522 648
4 718 581 192 88 534 76 88 95 11 20 12 40 534 609
5 348 387 96 48 43 49 61 65 107 113 36 15 43 49
6 520 387 236 148 20 94 59 37 104 55 36 36 20 157
7 542 914 228 52 106 223 75 87 30 23 9 9 106 98
8 224 | 3763 32 32 137 803 41 428 45 54 24 40 137 589
BIS 300 - 600 - 75-200 30-100 - ) 250 - 1000

Total Hardness: Total Hardness of water is an important consideration in determining the suitability of water for domestic and
industrial uses. Hardness is caused by multivalent metallic cations and with certain anions present in the water to form scale.
The principal hardness-causing cations are the divalent calcium, magnesium, strontium, ferrous iron and mangnous ions. In the
present study total hardness of all the samples showed maxima due to immersion of painted Ganesha idols and desolation of
paint decoration materials and silt deposition and dilution. Increasing trend was observed at all the sample collected sites with
the range of 387 to 3763mg/L, the investigators found two samples crossed the excessive limits of BIS (1998) before the Idol
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immersion as compared to three samples after immersion as showed in Table — Il and Graph —V1,. Total hardness found to have
significant positive correlation with pH, calcium, potassium and had negative correlation with turbidity, EC, alkalinity.

Alkalinity: Alkalinity of natural waters is due primarily to the salts of weak acids, although weak or strong bases may also
contribute. Bicarbonate represents the major form of alkalinity. In the present investigation total alkalinity reveals maximum
and minimum values and averages showed decreasing trend at all immersion points in contrast to sample No 2, as shown in
Table — 11 and Graph - VII. Alkalinity was found to have significant positive correlation with TDS, Total and Calcium hardness
and had significant negative correlation with pH.

Chlorides: Chlorides occur naturally in all types of waters. High concentration of chlorides is considered to be the indicators of
pollution due to organic wastes of animal or industrial origin. Chlorides are troublesome in irrigation water and also harmful to
aquatic life. (Rajkumar, 2004). The levels of chlorides in the present investigation chloride values are in higher concentration in
samples analyzed after immersion of Ganesha idols. It ranges between the 49mg/ L to 648mg/L. three samples crossed the
permissible limits of BIS (1998) as compared to two samples crossing the permissible limit before the idol immersion (250mg/L)
Table — Il and Graph - XII . Chloride shows positive correlation with Temperature, turbidity, EC, Sodium, potassium and had
significant negative correlation with pH.

Graph - VI
Variation in Total Hardness
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Graph-VI1 shows variation of TH in mg/L of samples, before and after immersion of Ganesha idols

Graph - VII
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Graph - VII shows variation of Alkalinity of samples — Before and After Ganesha Idol immersion

Copyright to IJIRSET Www.ijirset.com 118


http://www.ijirset.com/

ISSN: 2319 - 8753

International Journal of Innovative Research in Science, Engineering and Technology

Vol. 1, Issue 1, November 2012

Graph - VIII

Variation of Calcium in mg/|

1000 -~

500 -

Variation of Calcium

m Before

u After

Study Site

Graph - VII shows the variation of Calcium at different sites-Before and After Ganesha Idol immersion.

Graph - IX

Variation of Mg in mg/|
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Graph - IX Shows the variation of Magnesium at different lakes-Before & After Ganesha Idol immersion

Graph - X

Variation of Sodium in mg/I
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Graph - X shows the variation of Sodium at different sites-Before & After Ganesha Idol immersion.
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Graph - XI
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Graph - XI shows the variation of potassium at different sites-Before & After immersion of Ganesha Idol
Graph — XI|I
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Graph-XI1 shows the variation of Chloride at different lakes-Before and After immersion of Ganesha Idol

V1. CONCLUSION
The significance of immersion of painted ganesha idols is the rise in physiochemical parameters of all the above said lakes.
Thus the present study was concluded that lake water of the study areas were polluted in respect to rituals practiced in Ganesha
festival and due to immersion of coloured idols or painted idols and decorative materials immersed in these lakes.
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