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Abstract 

The present work is intended to be analyses concerning with fresh surface water (lakes) quality in Hospet city (India) based on 

water quality index (WQI).  Water quality index (WQI) is a tool to identify the quality of surface water and it used for to 

calculate for different surface water resources especially lakes, in Hospet city, Karnataka, (India), for the session June 2007 to 

May 2008; comprising of three seasons, summer, winter and rainy season. Sampling points were selected on the basis of their 

importance. Water quality index was used to calculate indices calculator given by National Sanitation Foundation (NSF) 

information system. The calculated (WQI) for various studied fresh surface water lakes showed fair water quality in monsoon 

season which then changed too medium in winter and poor for summer season.  The results obtained for the WQI from the 

different sampling stations were found to be varied from 34.80 to 36.26 for Monsoon season, 38.52 to 48.67 for winter and 55.05 

to 84.94 for summer seasons.  The results conclude, Kampli and Komalapura tanks receives domestic and agricultural run-off 

from the adjoining areas. Kampli and Kamalapura tanks also declined in aesthetic quality over past decade following invasion of 

aquatic weeds such as hydrilla and water primrose, so the reasons to import water quality change and measures to be taken up in 

terms of surface water (lakes) quality management are required. Somalapura tank showed medium water quality rating in all 

season except monsoon season.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Water is one of the abundantly available substance in nature. It is an essential constituent of all the animals and vegetable matter 

and forms about 75% of the matter of earth’s crust. Water is the mother liquid of all forms of life. It is the vital essence,  miracle 

of nature and the great sustainer of life. The essentiality of water for living systems is quite evident as without water, there is no 

life. The essentiality is a continuous reminder of the aqueous origin of life. Water is a chemical compound and may occur in 

liquid or solid or in gaseous form. All these three forms of water are extremely useful for providing comforts and fulfilling basic 

needs (Onweluzo and Akuagbazie, 2010). 

Karnataka state is endowed with 6.31 lakhs hectare of freshwater resources consisting of 4.15 lakhs hectare which includes 

ponds and tanks and 2.16 lakh hectare reservoirs.  In addition, the state has 6000 kms of river stretch and 3000 kms length of 

canal.  The freshwater resources of the state constitute about 9.3% of the country’s total freshwater resources. Water is polluting 

due to contaminate received from agriculture and industrial activity. Its means water by foreign matter such as micro-organism, 

chemicals industrial or other wastes, or sewage from surface runoff. Such matters deteriorate the quality of water and render it 

unfit for its intended uses. Water pollution is the introduction into fresh/ground/ocean waters of chemical, physical or biological 

material that degrades the quality of the water and affects the organisms living in it (Chandaluri, et al., 2010).  

The  water  we  use  is  taken  from  lakes, tanks  and  rivers,  and  from  underground  (ground  water)  and after  we  have  

used  it  and  contaminated  it most  of  it  returns  to  these  locations.  Water  pollution  also occurs  when  rain  water  runoff  

from  urban  and  industrial  area  and  from  agriculture  land  and  mining operations makes its way back to receiving waters 

(river, tanks, lake or ocean) and into the ground. 

Water quality index (WQI) is one of the most effective tools to communicate information on the quality of water to the 

concerned citizens and policy makers.  Many  civilizations  that  flourished  after  developing  reliable  water  supply  collapsed 

when  supply  was  exhausted  or  its  quality  deteriorated. Assessment and management of ground as well as surface water 
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resources. Water quality index (WQI) is regarded as one of the most effective way to communicate water quality (Chandra, et al., 

(2012).  

The main objectives of the study are: Collection of water samples from three different water tank in the Hospet city of 

Karnataka state. Analysis of few physic-chemical parameters viz., pH, total alkalinity, chlorides, sulphate, nitrate, total hardness, 

calcium, magnesium, electrical conductivity, dissolved oxygen, biochemical oxygen demand, total dissolved solids and total 

suspended solids as recommended by World Health Organization. Assessment of the water quality using water quality index 

(WQI) (Etim, et al., 2013).   

II. MATERIALS AND METHODS 

To characterize water quality throughout the main basin of the lakes, four permanent stations for monthly sampling were 

established and marked within inflow, mid-lake, outflow and corner regions. Regular samples were collected in sterilized glass 

bottles for bacteriology and various physicochemical analysis of sample; the pre cleaned plastic polyethylene bottles were used. 

Prior to sampling, the entire sampling containers were washed and rinsed thoroughly with lake water to be taken for analysis. 

The samples were analyzed for different physical, chemical and bacteriological parameters of water quality index (Electrical 

conductivity, TDS, Cl-, Total Hardness, BOD, DO, pH) using standard method (Olajire and Imeokparia, 2001, Based on the 

range of WQI values, water is grouped into the following categories (Sinha, et al., 2004)  and Bhat, et al., 2014). The National 

Sanitation Foundation water quality index (NSF, WQI) has the following mathematical structure: Based on the range of WQI 

values, water is grouped into the following categories (Sinha, et al., 2004)  

NSF WQI =∑ (Wi x L1)n
i for n parameters Where, Li   = Sub – index for ith water quality parameter; 

Wi = Weight (in terms of importance) associated with ith water quality parameter; and  

n = Number of water quality parameters. 

 Category – I : WQI less than 25 : water is not polluted and fit for human consumption (Excellent)  

 Category – II : WQI between 26 and 50 : slightly polluted (Good) 

 Category – III : WQI between 51 and 75 : moderately polluted (Poor) 

 Category – IV : WQI between 76 and 100: Polluted (Very Poor) 

 Category – V : WQI above 100 excessively polluted and unfit for human use (Unsuitable) 

III. TOPOGRAPHY OF THE STUDY AREA 

Hospet is a town head quarter situated 66 Kms away from Bellary district in the Central part of Karnataka state, India.  Hospet-

Shimoga Highway (SH-25) passes through the study area.  Almost all the villages of the area are connected by unmetalled and 

metalled roads and regular bus facility exits from Hospet to different villages.The study area falls in the survey of India topo map 

numbers 57 B/6 on 1:50000 scale.  The area is bounded by 14.74 to 14.88 N latitude and 75.88 to 76 E longitude.  The 

location map of the study area is represented in Figure. 1. Topography of the study area is generally undulating to rolling 

topography with frequent mound like structures.  Soils of the area are affected by erosion.  Isolated hills and hill ranges are also 

seen. The geology (rock) of the study area consists of metamorphic rocks like gray wacke, argillite, migmatites and granodiorite 

and tonalitic gneisss. The normal and actual rainfall data of the study area for 05 years (2003-2008) has been collected from 

District Statistical Office, Bellary.  The study area received a maximum rainfall of 742 mm in the year 2005 and a minimum of 

361.9 mm in the year 2003.  The normal rainfall of the study area is 656.70 mm. 

 Kampli Tank 

It is a natural, perennial fresh water tank situated in the Hospet city and located 35 km away from Hospet. The water tank lies at 

150.301 N latitude and 760.61 E longitude.  The area of the tankis 20 acres and depth is about 8 feet.  The colour of the tank is 

pale greenish. The tank is rectangular in shape. The Kampli tank received water from rainfall, city sewage and agricultural run-

off.  The water is used to grow the crops like paddy, sugarcane, banana and some vegetable crops.  Besides this, water is also 

used for washing of vehicles, cattle washing and other domestic activities.  

 Daroji Tank 

It is artificial perennial tank.  This tank lies at 150.241 N latitude and 760.71E longitude.  The area of the tank is 92 acres and 

depth is about 18 feet. Daroji tank is situated 20 kms away from Hospet town to northern region.  The tank is rectangular in 

shape and it receives water from rainfall. The water is used for irrigation and pisciculture purposes. The colour of the tank is pale 

reddish.  Anthropogenic activities are practiced in the vicinity of the tank.  The water is used to grow paddy, sugarcane jutes and 

vegetables.  The catchment area received an average rainfall of 656.70 mm (Irrigation Department, 2004-05).   

 Somalapura Tank 

It is a natural perennial tank situated 18 Kms away from Hospet to western side.  This tank is located at 150.31’ N latitude and 

760.8|E longitude.  The area of the tank is 12 acres and depth is 6 feet.  The colour of the water is pale greenish.  The shape of the 
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tank is circular.  Main source of water to this tank is rainfall and seepage from hilly region.  Water is used for drinking and 

irrigation.  Paddy, sugarcane, cotton and vegetables are grown on the adjacent side of this tank.  The average rainfall of this 

region is 656.70 mm (Irrigation Department, 2004-05).   

IV. RESULTS AND DISCUSSION 

The yearly average values of various physical-chemical properties and water quality index of three tank are presented in Table 1 

and locations details in Figure 1. During the present work the average pH value ranged between 7.2 at Somalapura tank to 7.8 at 

Kampli tank and Daroji tank. The major research work conducted on fresh water ecosystem, previous researchers reported from 

6.0 to 9.0 (Chandra, et al., 2012).  

The electrical conductivity in fresh water tank depend upon the ion concentration and dissolved in organic substances. EC also 

depends upon the generally amount of dissolved solid in water. In the present study, the maximum conductivity was observed in 

Kampli tank (232.3 µS/cm) as against the lowest (214.3 µS/cm and 186.0 µS/cm) followed by Daroji tank and Somalapur tank 

respectively. The maximum concentration of conductivity recorded at Kampli tank can be due to addition of excessive 

agricultural and fertilizer waste into the tank (Bharathi Etval., 2014). The total dissolved solid is very important parameter. This 

parameter describes the chemical constituents dissolved in the surface water and it is related to the edaphic factor that indicates 

the productivity in the tank water (S. A. Bhat, et al., 2013) in the present study the total dissolved solids fluctuated from a 

maximum of 155.6 mg/L at Kampli tank and a minimum of 131.2 mg/L at Somalapura tank. The concentration of total dissolved 

solids tends to be higher in Kampli tank may due to increase in siltation by surface runoff (Bharathi, et al., 2016). 

Generally in most of the surface water ecosystem dissolved oxygen is of dominant and most important parameter. It regulates 

the metabolic activity of the individuals in the aquatic ecosystem (Bhat, et al., 2013). The highest amount of dissolved oxygen at 

Somalapura tank water (8.8 mg/L) while the lowest dissolved oxygen of 7.1 mg/L was evinced at Kampli tank water.  

Alkalinity of tank water is the capacity to neutralize strong acids and is primarily a function of carbonates bicarbonates and 

hydroxide in tank water (Bharathi, et al., 2016). During the present work, the maximum alkalinity of 91.6 mg/L was registered at 

Daroji tank as against the minimum of 82.4mg/L being registered at Somalapur tank water. The analytical results indicates the 

maximum value of alkalinity was attributed may be due to high discharge of waste into the tank water (L. M. Bini, et al., 2010).   

The hardness of the tank water includes calcium and magnesium ions present in the form of calcium carbonate (L. M. Bini, et 

al., 2010). During the entire investigation, the maximum value of total hardness (133.0 mg/L) were maintained at Kampli tank 

water as against the lowest of 104.2 mg/L at Somalapura tank water. The slightly increase in the total hardness in the Kampli 

tank water may be attributed to the increase in the mobilization of elements from subsurface ground and surface aquatic 

ecosystem.  The mobilization of calcium and magnesium ions between the surface and subsurface depends upon the rocks of 

lime stone, carbonates, minerals and sulphate minerals. In the present study the values of calcium and magnesium hardness 

ranged between 34.2 mg/L and 9.21mg/L to 53.3 mg/L and 14.6 mg/L respectively.  The higher concentration of calcium and 

magnesium in Kampli tank water is direct attribute of the pediology of the catchment area as suggested by the findings of Suresh, 

(2015) at Tungabhadra river water.  

The chloride is the chemical and biological compound, which occurs naturally in all types of water and unreacted. Due to the 

weathering of some sedimentary rocks like salty rocks deposited in the soil. In the present study, the levels of chloride fluctuated 

between 6.40 mg/L at Somalapura tank and 10.4 mg/L at Kampli tank. The results indicates the concentration of chloride at 

Kampli tank may due to human activity in and around the tank (A. Dagaonkar and D. N. Saksena, 1992 and Suresh, 2015). 

Nitrate-Nitrogen is known as nutrient survival parameter. This parameter helps to growth of organisms and reproduction. In the 

present investigation, the concentration of nitrate could not show marked fluctuation in the selected tank water in Hospet and 

ranged between 0.31mg/L to 0.80 mg/L at Somalapura tank and Daroji tank. Further nitrate is good for aquatic life and the 

fluctuations observed in the study area may be attributed to increased agricultural runoff and sewage contamination (A. 

Dagaonkar and D. N. Saksena, 1992).     

V. WATER QUALITY INDEX (WQI) 

The water quality index is depends on the comparison of water quality parameters with respect to prescribed standard. WQI 

defined as water quality ratings and composites. WQI calculated is analyzed for suitability of surface water for different purposes 

of human consumption. The Calculated and analyzed WQI data for three natural and artificial tank fluctuated from that 36.31 at 

Somalapura tank and 54.41 at Kampli tank (Figure 2). The WQI in Kampli tank showing higher than other tank may be 

attributed to the fact that it contains large catchment area and surrounded by huge tracts of agriculture fields and also severe 

anthropogenic stresses as compared to other selected tanks. On the other hand, minimum WQI values obtained at Somalapura 

tank may be on the account of its being surrounded by less catchments and less human activity compared to other two tanks 

(Bahrathi, et al., 2014). The present findings revealed that the water quality parameters are desirable and water quality index of 

the selected Kampli tank falls under category III (moderately polluted). Other two Daroji tank and Somalapura tank comes under 

category II (Sligtly polluted) respectively. The Kampli tank receiving more sewage and village is located in its bank immediately 

of this tank, hence has great anthropogenic stress.     
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Fig. 1: Location map of the study area 

Table – 2 

Drinking water standard, unit, average water quality index of three study stations in Tank water 

Chemical Parameters Standard 
Recommending  

Agency 

Unit  

Weight (wi) 

Kampli Tank Daroji Tank Somalapura Tank 

Av Wq WiQi Av Wq WiQi Av Wq WiQi 

pH 7.0 – 8.5 ICMR 0.037 7.8 17.01 7.8 17.01 7.2 16.81 

Electrical Conductivity 750 µS/cm WHO 0.000 232.3 0.112 214.3 0.103 186.0 0.101 

Chloride 250 mg/L ISI 0.001 10.4 0.014 10.1 0.015 6.40 0.010 

Dissolved oxygen 5.0 mg/L WHO 0.052 7.1 31.02 7.3 29.81 8.8 16.80 

Free CO2 22 mg/L WHO 0.012 1.2 0.022 0.8 0.011 0.12 0.001 

Total Alkalinity 120 mg/L USPHA 0.002 91.0 0.160 91.6 0.165 82.4 0.144 

Total Hardness 500 mg/L WHO 0.001 133.0 0.164 124.2 0.149 104.2 0.113 

Nitrate – Nitrogen 45 mg/L ICMR 0.006 0.76 0.006 0.80 0.006 0.34 0.003 

Calcium 75 mg/L ICMR 0.003 53.3 0.251 45.2 0.217 34.2 0.172 

Magnesium 50 mg/L ICMR 0.009 14.6 0.101 11.2 0.091 9.21 0.042 

Sulphate 200 mg/L ICMR 0.001 16.4 0.241 12.4 0.120 8.60 0.012 

Total Dissolved Solids 500 mg/L WHO 0.001 155.6 0.110 143.5 0.103 131.2 0.098 

 

 
Fig. 2: Water Quality Index of three study stations in Tank water 
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Table - 3  

Correlation significance between WQI and Water Quality parameters 

 WQI pH EC Cl DO F-CO2 TA TH NO3 Ca Mg SO4 TDS 

WQI 1.00             

pH 0.20 1.00            

EC 0.75 0.10 1.00           

Cl 0.48 0.36 0.29 1.00          

DO -0.42 -0.05 -0.15 -0.12 1.00         

F-CO2 0.72 0.22 0.31 0.42 0.36 1.00        

TA 0.83 0.21 0.79 0.69 0.54 0.41 1.00       

TH 0.35 0.22 0.50 0.38 0.49 0.22 0.34 1.00      

NO3 -0.41 0.14 0.02 0.04 0.47 0.38 -0.20 -0.11 1.00     

Ca 0.61 0.54 0.41 0.52 0.62 0.31 0.42 0.82 0.21 1.00    

Mg 0.68 0.46 0.72 0.46 0.34 0.24 0.38 0.72 0.31 0.64 1.00   

SO4 0.54 -0.08 0.68 -0.48 0.64 0.42 0.38 0.45 0.42 0.56 0.48 1.00  

TDS 0.62 -0.25 0.89 0.76 -0.72 0.42 0.86 0.89 0.51 0.78 0.72 0.61 1.00 

Note: in bold correlation is significant at the level (2 tailed) 

VI. CORRELATION SIGNIFICANCE 

In the present study, TDS showed negative correlation with dissolved oxygen (p=<0.01, r=-0.72). Conductivity revealed highly 

significant positive correlation with total alkalinity (p=<0.01, r=0.79), total dissolved solids (p=<0.01, r = 0.89), sulphate 

(p=<0.01, r= 0.68) and magnesium (p=<0.01, n=0.72) and also with WQI (p=<0.01, r=0.75). It was proved and evident from the 

present work TDS and conductivity was proved statistically.    

VII.   CONCLUSION 

The results of the present work concludes, the selected water tanks were moderately polluted and it is indicated by WQI.  Kampli 

tank falls under category III (moderately polluted). Other two Daroji tank and Somalapura tank comes under category II (Slightly 

polluted) respectively. The Kampli tank receiving more sewage and village is located in its bank immediately of this tank, hence 

has great anthropogenic stress. The water body is polluted with reference to almost all the water quality physic -chemical 

parameters studied. The quality of tank water of Daroji and Somlapura tank water was found better than Kampli tank water. 

Therefore, the use of Kampli tank water should be unenthusiastic. Hence, some effective  control measures  are  urgently  

required  to  enhance  the  drinking  water  quality  by  delineating  an  effective  water quality management plan for Kampli tank 

water and surround areas of Hospet taluk (Karnataka, India).   
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