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Abstract— Duggavatti village is located in Harapanahalli 

Taluk of Davanagere district in Karnataka, India. It is 

situated 26km away from sub-district headquarter 

Davanagere. The total geographical area of village is 

1430.06 hectares. It has a total population of 4075 peoples. 

Duggavatti has a 802 houses. Harihar is a nearest town to 

Duggavatti which is approximately 11km away. The 

Duggavatti village under study houses around 300 bore 

wells within a radius of 4km. So the dependability of village 

on groundwater are enormous and there is no other 

dependable perineal sources. The people of the area also 

depend upon the Duggavatti halla which creates the parts of 

their needs only in rainy season. The industry effluents are 

joining the nearby river and percolate into the water bodies 

which are further adding to degradation of water quality. In 

the present study water has been collected from 12 different 

locations around Duggavatti village and tests are conducted 

to evaluate certain characteristics and these are compared 

with the standards for portable water to identify the 

locations which are not as per standards. 
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I. INTRODUCTION 

Water is very important to life, without water our life cannot 

move. Ground water is an important water resource for 

domestic and agriculture in both rural and urban parts of 

India. Groundwater constitutes about 3% of the total 

available fresh water resources on the earth. Ground water is 

present beneath the earth’s surface and it is generally found 

within the zone of saturation. The zone of saturation is a 

kind of geological formation which not only contains 

groundwater but also transmits it from one end to another, 

depending upon the hydraulic gradient, known as ‘Aquifer. 

The upper most surface of zone of saturation is known as 

‘Water Table’. Generally, water table lies at shallow depth 

during monsoon and it goes relatively to a deeper level 

during summer or drought period. Also the quality of 

ground water varies in space and time, depending upon the 

geological and meteorological factors, besides 

anthropogenic activities. Ground water is also a renewable 

resource on the earth crust and it is a part of hydrological 

cycle. 

Hydrogeology is the study of ground water, the 

water that is held in pores of rocks and sediment beneath the 

earth surface. Ground water is quantitatively much more 

significant than surface water. Ground water being a limited 

and fast depleting the vital resource, because of exponential 

growth in agriculture, industry, mining activities, waste 

disposal, land use change and the extensive demand caused 

by urbanization, causing a lot of stress on aquifer system. 

The depletion of groundwater and pollution concentration is 

also rising day by day. 

II. STUDY AREA 

The study area consists of Duggavathi Halla (figure 1) and 

surrounds villages in which we have studied 12 samples. 

Duggavathi village located in Harpanahalli Taluk, 

Davanagere District, Karnataka State, India. It has 

geographical positioning 75º51’38.4” towards East 

longitude and 14º37’28.5” towards North latitude and it 

Elevation 777m above mean sea level. Duggavathi receives 

average annual rainfall of about 560 mm. The study area has 

semi-arid climate. Duggavathi Halla is a non-perennial and 

it flows from east to west of total length of 19 km. During 

pre-monsoon season the halla flows at maximum level and 

after pre-monsoon till the rainy season the halla will be 

almost dry. Rain fed agriculture is very intensive and great 

amount of chemical fertilizers such as nitrogen, 

phosphorous and potash are being used for growing crops 

like maize, jowar, cotton, mulberry, groundnuts and other 

oil seeds and cereals. 
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Fig. 1: (Location of study area) 

III. MATERIALS AND METHODS 

Water samples were collected from different sites around 

Duggavathi village of Harapanahalli taluk. Samples were 

collected in good quality screw capped high density pre-

sterilized polypropylene bottles, each of 1liter, labeled 

properly and analyzed for trace metals by Atomic 

Absorption Spectrometer(AAS). Preservations and analysis 

of water samples were based on standard methods. 

The selected heavy metals (Cd, Cr, Cu, Fe, Ni, Pb, 

and Zn) were analyzed. The detection of trace metals in the 

environment are accomplished by various methods but here 

the AAS technique was used, which is relatively simple, 

versatile, accurate and free from interference. Heavy metals 

readily from complexes with organic constituents, therefore, 

it is necessary to destroy them by digestion with strong 

acids. Digestion destroys the organic matter, removes 

interfering ions and brings metallic compounds in 

suspensions to solution. 

A. Nitric Acid Digestion 

To ensure the removal of organic impurities from the sample 

and thus to prevent the interference in analysis, the sample 

were digested with concentrated Nitric acid. 5ml of 

concentrated nitric acid is added to 100ml of sampling water 

into the 250ml conical flask then heated on a hot plate and 

evaporated till 20ml was left. After cooling the flask again 

5ml of concentrated nitric acid is added and heated the flask 

on a hot plate. The digestion is continued till 10ml was left 

and finally filtered and diluted with distilled water into 

100ml of volumetric flask and stored in refrigerator. 

B. Atomic Absorption Spectrometer (AAS) 

Atomic Absorption spectrometers use the absorption of light 

to measure the concentration of gas phase atoms. The light 

that is focused into the flame is produce by a hollow cathode 

lamp, inside which is sample and an anode. 

1) Principle 

Atomic absorption spectrometer is based on the principle 

that when a beam of electromagnetic radiation is passed 

through a substance, the radiation may either be absorbed or 

transmitted depending upon the wavelength of the radiation. 

The absorption of radiation would bring about an 

increase in the energy of the molecule. The energy gained 

by the molecule is directly proportional to the wavelength of 

radiation. The increase in the energy of the molecule leads 

to the electronic excitations where electrons jump to higher 

energy levels. A particular wavelength that a given molecule 

can absorb depends upon the changes in vibration, or 

rotational or electronic states. 

IV. RESULTS AND DISCUSSION 

The variation in the concentration of heavy metal (Fe, Ni, 

Zn, pd, Cu, Cr, Cd, mg) in the groundwater of study area 

was evaluated. 

Properties Parameters Permissible Limits 

Physical 
pH 6.5 to 8.5 

EC 0.34 to 2.44ms/cm 

Chemical 

Iron (Fe) 0.30  mg/l 

Nickel (Ni) 0.036 mg/l 

Zinc (Zn) 5 mg/l 

Lead (Pb) 0.05 mg/l 

Copper (Cu) 1 mg/l 

Chromium (Cr) 0.1 mg/l 

Cadmium (Cd) 0.01 mg/l 

Manganese (Mn) 0.5 mg/l 

Table 1: Drinking Water Standards 

Sample  

No 

Parameters 

pH EC ms/cm Fe mg/l Ni mg/l Zn mg/l Pb mg/ Cu mg/l Cr mg/l Cd mg/l Mn mg/l 

1 7.9 1.34 0.08 0.01 0.03 0.03 0.989 - - - 

2 7.4 2.4 0.18 0.05 0.12 0.05 - - - 0.10 

3 7.5 1.594 0.1 - 0.13 0.03 - - - - 

4 7.53 1.510 0.16 - 0.13 0.02 - - - - 

5 8.2 3.06 0.14 - 0.12 0.04 - - - - 

6 6.9 1.665 0.15 - 0.06 0.02 - - - 0.12 
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8 7.8 1.899 0.16 - 0.2 0.03 0.015 - - - 

9 7.6 2.44 0.35 0.01 - - - - - - 

10 7.5 1.750 0.25 - 0.02 - - - - - 

11 7.2 1.412 0.11 - 0.12 - - - - - 

12 7.8 0.724 0.43 - 0.08 - 0.003 - - - 

Table 2: Test Characteristics of Ground Water

 
Fig. 2: Graphical representation of pH values in samples 

 
Fig. 3: Graphical representation of EC in samples 

 
Fig. 4: Graphical representation of concentration of iron 

samples 

 
Fig. 5: Graphical representation of concentration of zinc 

samples 

V. CONCLUSION 

Following conclusions can be drawn based on the study 

analysis: 

 On the basis of the present study, analysis of 

groundwater of Harappannahalli taluk in Davangere 

district, Karanataka state shows that the water samples 

have physic-chemical properties well within the 

permissible limit. In general groundwater quality of this 

region is not harmful to human being. 

 Data also indicates that in all the water samples the 

values of parameters such as pH, copper, zinc, lead, 

chromium, cadmium and manganese are well within the 

BIS Permissible limits of drinking water. 

 Except few instances where some parameters such as, 

EC, Iron and Nickel bore well water is beyond the 

permissible limit this may be due to geological 

condition. 

 Most of the samples in Duggavathi village fall in the 

suitable range for irrigation purpose and industrial 

purpose. 
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