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Abstract 

Water is the most important in shaping the land and regulating  the climate. It is one of the most important compound that 

profoundly influence life. The quality of the water usually described according to its physical, chemical and biological 

characteristics. The present work was designed to study the physicochemical parameters, water quality index and also to know the 

clearance of shantisagara lake using secchidisk. Shantisagara lake is the second largest lake in the world. Shantisagara lake is 

situated in channagiri taluk and davanagere district in the state of Karnataka. The theory and practice of   secchidisk experiment are 

discussed to know the turbidity and clearance of water. For calculating the water quality index, 10parameters have been 

considered:pH,totalhardness,chlorides,totalsolids,totaldissolvedsolids,totalsuspendedsolids,bod,do,alkalinity,acidity. The analysis 

reveals that the lake water of area needs some degree of treatment before consumption, and it also needs to be protected from the 

perils of contamination. 
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I.  INTRODUCTION 

Water covers about 70% of Earth’s surface, makes up about 

70% of your mass, and is essential for life. Water is the only 

substance that exists naturally on Earth in all three physical 

states of matter gas, liquid, and solid and it is always on the 

move among them. The Earth has oceans of liquid water and 

Polar Regions covered by solid water. Energy from the sun is 

absorbed by liquid water in oceans, lakes, and rivers and gains 

enough energy for some of it to evaporate and enter the 

atmosphere as an invisible gas, water vapor. As the water vapor 

rises in the atmosphere it cools and condenses into tiny liquid 

droplets that scatter light and become visible as clouds. Water 

in all three states makes a large contribution to the planet’s 

climate. Water vapor is a greenhouse gas that traps energy 

radiated from the surface of the planet and helps to keep the 

planet warm enough to sustain the complex life that has evolved 

in this environment. Water vapor is responsible for more than 

half the Earth’s greenhouse gas warming. On the other hand, 

clouds and ice fields on the surface reflect a good deal of the 

radiation from the sun, so this radiation does not reach the 

surface and warm it. The reflectivity of clouds and ice has a 

cooling effect on the planet. 

 

1.1 Study area: 

Shantisagara Lake is located at chennagiri taluk, davanagere 

district It is multipurpose lake serving irrigation and drinking 

water. The maximum lengthofthelakeis8.1kmand maximum 

width of the lake is 4.6km and the surface area of 

thelakeis2651HAandaverage depth is10ft, and the water 

volumeofthelake3.5tmcft. The catchment area 329.75k. 

 

1.2LocationofShantisagaraLake: 
Shantisagara Lake is located at Chennagiri taluk, Davanagere 

district. It is multipurpose lake serving irrigation and drinking 

water. The maximum length of the lake is 8.1km and maximum 

width of the lake is 4.6km and the surface area of the lake is 

2651HA and average depth is 10ft,and the water volume of the 

lake3.5tmcft.The catchment area 329.75k. Shanti Sagara tank, 

created by an embankment with sluice outlets, built in 1128; the 

tank has a history of 800 years. The embankment is constructed 

between two hills, and embankment is of no great length; it is 

around 950 ft. (290 m), but it is of stupendous width (Max 120 

ft (37 m),min 70 ft. (21 m)), height and strength, though not 

quite straight. From irrigation facility by this tank, more than 50 

villages are getting benefits. 

 

 

 

 

 

 

 

 

 

 

Fig.1.1Shantisagara Lake 
 

 
Fig.1.2 Location of sampling 

points 
 

1.3 Physico-chemicalparameters: 
Physico-chemical parameters are very helpful for indicating 

The water quality. Here we are conducted 10 parameters 

experiments they are Ph, total solids, total dissolved solids, 

total suspended solids, total settleable solids, total hardness, 

chlorides, alkalinity, acidity, DO, BOD, compared with the  

BIS standards of water quality. 

 

2. Methods used: 

2.1Totalsolids: 

A clean porcelain disk is ignited in muffle furnace and after 

partial cooling in the air it is cooled in desiccators and weighed. 

A 100ml of well mixed sample (graduated cylinder is rinsed to 
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ensure transfer of all suspended matters) is placed in the dish 

and evaporated at 100 con waterbath, followed by drying in the 

oven at 103c for one hour. Dried to constant weight at 103c cool 

in the desiccators and weighed. 

 

 

2.2 Total dissolved solids: 
A well mixed sample is filtered through as standard glass fiber 

filter, and the filtrate is evaporated to dish and dried to dryness 

in a weighed constant weight around 140c. the increase in the 

weight of dish represents the total dissolved solids. 

 

2.3 Total suspended solids: 
Take 25ml of sample in beaker. Note the weight of properly 

Dried filter paper(w1).properly fold and place the filter paper on 

the Erlenmeyer flask. Pour the sample through the filter paper 

and filter it completely. Transfer the filter paper to an oven at 

105c for one hour. Note the weight of dried filter paper(W2). 

The difference between the above two weight gives the 

suspended solids(W3). 

 

2.4 Hardness: 

In the determination of hardness with EDT. The sample 

solution is buffered at a PH 10 as a compromise between 

stability and the need to prevent precipitation of metal ions 

being analyzed. With the Erikchromoblack-T under alkaline 

condition. Ammonia buffer used in test helps to prevent 

precipitation on metal ions. And titrate with EDTA and 

resulting in sharp change from wine-red to blue which 

indicates end of the reaction. 

 

2.5 Alkalinity: 
Take the known volume of sample and fill burette with 

Standardized 0.02 NH2SO4 Add 2-4 drops of phenolphthalein 

indicator to sample and titrate to end point with 0.02NH2SO4 

and record the ml required. This is P-alkalinity. Add2-4 drops 

of methylorangeindicator   sample, and titrate to Ph4.5 end 

point or peach colour. This is T-alkalinity. 

 

 

2.6 pH: 
The pH is determined by measurement of the electromotive 

Force of a cell comprising an indicator electrode(an electrode 

responsive to hydrogenions such as glass electrode)immersed 

in the test solution and are ferrous electrode or a combined 

electrode. The contact between the test solution and the 

reference electrode is usually achieved by means of a liquid 

junction the emoff this cell is measured with ph meter. This is 

a high impedance electrometer calibrated in terms pH. 

 

2.7 Chlorides: 
To determine the amount of chlorides present in the sample. 

Take known vo lu me  o f  sample or a  s u i t a b l e  p or t io n 

to  100ml. if the sample is colored or turbid, add 3 drops 

Al(OH)3 suspension, mix, let settle and filter. Add 1ml of 

K2CrO4 indicator solution; titrate with AgNO3 titrant to a 

pinkish yellow end point. 

 

2.8 Dissolved oxygen: 
Take the BOD bottle and collect 300ml of water sample in it. 

Add 2ml of manganous sulphate a n d 2ml of alkali iodide 

azide solution to BOD bottles. The tip of the pipette should be 

below the liquid level, while adding these reagents. Restopper 

with care to exclude the air bubbles and mix by repeatedly 

inverting the bottles 2 to3times.If no oxygen present, the 

manganous ion reacts with the hydroxide ion to form white 

precipitation of MN(OH2) if oxygen is present, some mn++ is 

oxidized to mn4+ and precipitates as a brown colored 

magnicoxide. After shaking and allowing  sufficient  time for 

all oxygen to react, the chemical precipitates are allow to settle 

leaving clear liquid within the upper portion.2ml of 

concentrated sulphuric acidis added. The bottle is restoppered 

and mixed by inverting until the  suspension is  completely 

dissolved and yellow colour is uniform throughout the bottle. 

A volume of 203ml is taken in the conical flask and is titrated 

with the 0.025N sodiumthiosulphate solution until the yellow 

coloured iodine turn to pale straw colour. Since it is impossible 

to accurately titrate the sample to colorless liquid,1 to 2ml of 

starch solution is added. Continue titration to the first 

disappearance of blue colour. 

 

2.9 Biochemical oxygen demand: 
Place the desired volume of distilled water in a 5liter flask. 

Aeration is done by bubbling compressed air through water. 

Add1ml  of phosphate buffersolution,1ml of magnesium 

sulphatesolution,1 ml of calcium chloride solution and1mof 

ferric chloride solution for every liter of  distilled water. 

 

2.10 Water quality index: 

The availability of water both in terms of quality and quality 

essential for the very existence of mankind. Water, though 

indispensable and plays a pivotal the water quality is a single 

number that express the quality of water by integrating the 

water quality variables. Its purpose is to provide a role in our 

lives, yet is one of the most simple and concise method for 

expressing the water badly abused resources. Lack of 

awareness and civic sense, use of insufficient methods and 

technology lead to more than 50%of water wastage in the 

domestic, agriculture and industrial sectors.Quality for 

different usage. Water pollution is rendering much of the 

available water unsafe for consumption. 

 

Water quality 

index 

Water quality status 

0-25 Excellent water quality 

26-50 Poor water quality 

51-75 Very poor quality 

76-100 Very poor water quality 

>100 Unsuitable for drinking 

Table 2.1. Water quality index and status of water quality 

 

2.11. Secchi disk 

Turbidity is a measurement of water cloudiness caused by 

Suspended matter. Turbidity can result from soil erosion and 

runoff that causes water to be brown this is called as clay 

turbidity. Turbidity can also result from tiny suspended plants in 

water that causes water to green is called plankton turbidity. 

High turbidity limits sunlight penetration in water, inhibits 

growth of plants, and can upset aquatic eco systems. High clay 

turbidity is an indication of soil erosion which leads to 

sedimentation of streams, rivers, lakes and reservoirs.  

 

 
                Fig.2.1 secchi disc 
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Results and discussions 

 

Table2.1.Physico-chemicalparametersreadings 

 

Sl. 

No 

 

Parameters 

1
st
 WEEK 

S1A 

 

S1B 

 

S1C 

2
nd

 WEEK 

S2A 

 

S2B 

 

S2C 

3
rd

 WEEK 

S3A 

 

S3B 

 

S3C 

S1 S2 S3 S1 S2 S3 S1 S2 S3 

1 pH 8.7 6.4 7.9 8.9 8.5 7.1 9.2 8.3 8.2 

2 Alkalinity 62 94 122 16 26 14 58 84 118 

3 Total solids 400 118 400 800 400 400 800 400 200 

4 TDS 80 40 80 40 40 40 40 80 80 

5 Hardness 72 260 80 20 42 12 92 180 80 

6 TSS 80 120 800 160 400 800 80 200 800 

7 Acidity 86 124 40 8 20 32 10 32 30 

8 Chlorides 35.99 32.99 32.99 34.7 29.77 26.8 36.99 33.98 32.99 

9 DO 3.94 2.85 2.85 3.8 2.85 2.85 2.9 2.85 2.9 

10 BOD 4.98 3.37 3.37 4.77 3.37 3.37 3.52 3.37 3.52 

 

Table2.2. Indian standards and its guidelines for drinking water 

PARTICULARS DESIRABLE 

mg/l 

 

PERMISSIBLE 

mg/l 

   

pH 6.5 – 8.5 relaxation  

TDS 500 2000  

Hardness 300 600  

Alkalinity 200 600  

Iron, Fe 0.3 1.0  

Manganese, Mn 0.1 0.3  

Sulphate, SO 200 400  

Nitrate, NO 45 100  

Chloride, Cl 250 1000  

Fluoride, F 1.0 1.5  

Arsenic, As 0.05 No relaxation  

Chromium,  0.05 No relaxation  

 

Table2.3. Standard values and unit weights of water 

Sl. Parameters Standard value (Sn) Recommending 

Agency for Sn 

Unit 

Weight 

 

 

 

 

 

 

     

1 pH 6.5-8.5 ICMR/BIS 0.2190       

2 Alkalinity 120 ICMR 0.0155       

3 Total solids 500 ICMR/BIS 0.0037       

4 TDS 500 ICMR/BIS 0.0037       

5 Hardness 300 ICMR 0.0062       

6 TSS 500 WHO 0.0037       

7 Acidity 50 ICMR 0.02       

8 Chlorides 250 ICMR 0.0074       

9 DO 5.00 ICMR/BIS 0.3723       

10 BOD 5.00 ICMR 0.3723       
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  Fig-2.1: weekly variation in pH at different location                    Fig-2.5: weekly variation in TSS at different location 

 

    
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Fig2.2: weekly variation in TDS at different locations 

 

 
Fig-2.3: weekly variation in Total solids at different 

locations 

 

Fig-2.4: weekly variation in ALKALINITY at different 

locations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig-2.6: weekly variation in Chloride at different location 

 

 
Fig-2.7: weekly variation in Hardness at different 

location 

 

Fig-2.8: weekly variation in ACIDITY at different 

locations 
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Fig-2.10: weekly variation in BOD at different locations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2.9:  weekly variation in DO at different locations 

3.1 pH: 

 Based on the experimental results the pH is more than the 

acceptable limits at the first station of all the three weeks and 

all in other stations. The pH lies above the acceptable limits i.e 

the maximum pH is 9.2 (Fig.2.1). 

 

3.2TDS 
TDS lies within the permissible limits Based on the 

experimental results the value of TDS lies within the 

acceptable limits. In all the stations the maximum values of 

TDS is 80 mg/litre, the minimum value of TDS is 40 mg/litre 

(Fig-2.2). 

 

3.3 Total solids: 

Based on the experimental results the total solids is more than 

the acceptable limits at the first stations of second and third 

week i.e 800 mg/litre. Remaining all the stations having the 

acceptable value of total solids (fig-2.3). 

 

3.4 Alkalinity: 

Based on the Experimental results the alkalinity in the first 

week of third station is more than the acceptable limits i.e 

120 mg/litre. Other than that the alkalinity in all the stations 

in all the weeks lies within the acceptable limits (fig.2.4). 

 

3.5 TSS: 

Total suspended solids are the composition  of carbonates, 

bicarbonates, chlorides, phosphates ,nitrates of alkaline earth 

metals, organic matter, salts and other particles. Water with a 

high suspended solids is not suitable for bathing. The  present 

study results which are within the standard limits Based on 

the experimental result. The TSS is more than the acceptable 

limits at the third station of all three weeks and in other 

stations TSS lies within the acceptable limits. The minimum 

TSS is 80 mg/litre (fig.2.5). 

 

3.6 Chlorides: Based on experimental results the chloride 

values lies within the acceptable limits in all the stations. 

The minimum chloride value is 26.8 mg/litre (Fig.2.6). 

 

3.7 Total Hardness: 
Based on experimental results the total hardness values lies 

within the acceptable limits in all the stations. The minimum 

chloride value is 12 mg/litre ( Fig.2.7). 

 

3.8 Acidity: 

The acidity in the first week of first and second stations is 

greater then the acceptable limits. At remaining all the 

stations in all the weeks the acidity values lies within the 

acceptable limits (Fig 2.8). 

3.9  Dissolved Oxygen: 

The DO which indicates the health of ecosystem refer to the 

volume of oxygen present in the water body. From the results 

the value of DO will lies within the acceptable limits. The 

minimum value of DO is 2.5 mg/litre ( Fig.2.9). 

 

4. Bio-Chemical oxygen demand: 

The BOD values are lies within the acceptable limits. The 

minimum value of the BOD is 3.37 mg/litre. The maximum 

value of BOD is 4.9 mg/litre  (Fig.2.10). 

 

4.1 WQI: 

Based on the results and analysis of water samples, it is 

recommended to use the water for the drinking purpose and 

also for other domestic purpose, water can be used if the WQI 

shows status of water quality is good or excellent. 

 

4.2  Secchi disk transparency: 

 

The secchi disk is visible at  10.6cm, 20.66cm, 17.66cm at 

station S-1,S-2,S-3, representing and the secchi disk is 

invisible at a depth of 20.33cm, 30cm, 27.66cm, at S-1,S-2,S-3 

respectively the turbidity present in the given lake water  is 

very negligible amount. Hence the clarity of the water is very 

good 

 

  4.3 Conclusion: 
In the present work, indices for 3specificuses of water vice 

Versa , drinking water supply, organized outdoor bathing and 

industrial uses have been developed. The important 

conclusion arrived at summarized below: 

 

1. Acceptable for drinking purpose,  and for excellent 

for industrial uses. 

2. Physico-chemical characteristics like Hardness, 

BOD, DO, TDS, Chlorides are within the limits in 

the Lake water. 

3. Physico-chemical characteristics like Alkalinity, 

Acidity, Total solids, TSS, Are exceed the limit in 

the lake water. 

4. The WQI values shows the given lake water is soft 

and it is very fit for the domestic uses 

5. The more turbidity of water at station (S-3) is 5cm, 

and least turbidity of water at station (S-2) is 4.67cm. 

stations Visible  

reading in 

 cm 

Non visible 

reading in 

cm 

Difference 

In cm 

S1 10.66 20.33 4.86 

S2 20.66 30 4.67 

S3 17.66 27.66 5 



International Journal of Engineering Science and Computing, April 2017         10838                                                                 http://ijesc.org/ 

5.0 Reference: 

 

1. A.  Kistan,   Dr.  V. Kanchana, etc.  “Analysis of 

Ambattur Lake Water Quality”International Journal 

of Science and Research (IJSR) ISSN(Online):2319-

7064Volume4 Issue5, May2015 

 

2. B.N.Tandel, Dr.J.Macwan and C. K. Soni-

"Assessment of Water Quality Index of Small Lake in 

South Gujarat Region ,India. 

 

3.  P.J.Puri,M.K.N.Yenkie,S.P.Sangal,N.V.Gandhare, G. 

B.Saroteand D.B.Dhanorkar- "Surface 

water(Lakes)quality. 

 

4.  R. Lodh, R. Paul, B. Karmakarand M.K. Das 

“Physicochemical studies of water quality of lake in 

Udaipur City, Tripura,India.”International Journal of 

Scientific and Research Publications, Volume4, 

Issue6, June20141 ISSN2250-3153. 

 

       5.  S.Chandra,A.Singh and P.K.Tomar-"Assessment 

of                        Water Quality Values in Porur Lake 

Chennai,  HussainSagar Hyderabad and 

ViharLake 

 Mumbai,India",ChemSciTrans.,1(3),508-515,2012. 

 

        6. T.M.Heidtke, A.M.Asce and W.C.Sonzogni-

"Water Quality Management Plann. 

Manage.”112:48- 63, 1986. 

.      

       7. UdayashankaraT.H, AnithaK.G, SnehaRao,          

 etc.“Dynamic analysis of Phytoplanktonsinfour 

 Freshwater lakes of mysore, india”. International 

 Journal of Innovative Research in Science, 

 EngineeringandTechnologyVol.2, Issue7, July2013 

 

      8.  Wu-SengLung, A.  M. Asce-   "Lake Acidification         

 Model: Practical tool", 

J.Environ.Eng.113:900-915, 1987 

 

 

 

 

 


