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Abstract 

 

The quality and quantity of groundwater depends upon climate, physiography, geology and human settlement. Earlier groundwater 

was considered to be less vulnerable for contamination when compared to surface water. But of recent it is at the peak of 

contaminations, envisaging for proper management techniques.  The present study area being close to Bangalore metropolis, the 

impact of urbanization on the taluk on various fronts has been observed. The area lies between Lat 130 5’ to 130 23’ and Long. 770 

33’ to 770 51’, with an aerial extent of 582 sq. kms. The average rainfall is 725mms. The area is covered by lateritic and lateritic 

gravely soils followed by red soils. The major rocks types are granites and granitic gneisses with pegmatite veins intruding. The 

inference drawn are based on the analysis of groundwater samples collected in the study area. Bangalore city being close to this 

area, it depends on day-to-day life for fresh fruits and vegetable. As a consequence, the farmers of this area, along with traditional 

crops have resorted to grow vegetable, groundnut, ginger, mulberry, grapes and citrus fruits to meet the city demand, which is 

more lucrative for them. This has resulted in over exploitation of groundwater. The important factor in deterioration of groundwater 

quality from non-point source contamination wherein chemical laced water is seen due to excess usage of chemical fertilizers, 

pesticides and insecticides in agricultural activity. The anomalies are noticed with respect to constituents such as Ca, Na, K, Cl 

and NO3. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The variation in monsoon has created a situated wherein the dependence on groundwater is significant fora agricultural practices.  

The vast source of groundwater is being grossly misused due to various factors and a situation is seen where managing it, in a most 

efficient way is order of the day.  For management of this resource, an integrated approach is necessary as the resource is becoming 

scarce due various developmental activities. Groundwater was less vulnerable for contamination when compared to surface water, 

but of recent it is most debated issue envisaging for proper management techniques to overcome contamination. Though quality 

and quantity depend on factors such as climate, physiography, geology and human settlement. The present study highlights the 

impact of urbanization of Bangalore metropolis on the Devanahalli taluk on various fronts of groundwater resource.  

II. LOCATION 

The study area lies between Lat. 130 5’ to 130 23’ and long. 77033’ to 770 51’ with an aera of 582 sq kms. The mean annual 

precipitation is 725mms. The area under present study is 35 kms from Bangalore metropolis and Bangalore – Hyderabad National 

Highway passes Devanahalli town. The taluk is drained by South Pinakini and Arkavathy rivers. The nearest airport is 

Kempegowda International Airport, Bangalore. 

III. GEOLOGY AND SOILS 

The rock formations in the study area are granites and granitic gneisses with intrusions of pegmatitic veins.  The granites in the 

study are exposed very well in several places as small plutons and these out crops of the granites weathered to a large extent. Due 

to weathering of granites and granitic gneisses formation of red soil is noticed several places. The weathering of rock types has 

been observed to a depth of 20-25mtrs. The soils of the taluk are lateritic and lateritic gravely, followed by red loamy soils. The 

soils are highly alkaline in character and potash content in the soil is very high.  The soils have an infiltration rate of 1.60 to 3.50 
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cms/hr. in the taluk. Geomorphological study indicates that the taluk is exhibiting flat lateritic pediments, valleys and pedi plains 

in several parts. Formation of these structures are due to the weathering of aluminum rich rock formations in the taluk (Fig. 1). 

 
Fig. 1: Geomorphological map of Devanahalli taluk. 

 
Fig. 2: Digital Elevation map (DEM) of Devanahalli taluk. 
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Digital elevation map of the taluk has been prepared with the help of topo maps and satellite images (Fig. 2). The digital elevation 

map indicates the slope is towards the northern side of the taluk.   With the help of aerial photographs, the lineament map of the 

study area has been prepared. The lineament map shows that the study area is exhibiting smaller dimension faults in most of the 

places. (Fig. 3) 

 
Fig. 3: Lineament map of Devanahalli taluk. 

IV. METHODOLOGY 

The Groundwater samples have been collected from various borewells of the study area and have been analyses for constituents 

viz., Ca, Mg, Na, K, Cl, SO4, NO3, HCO3, TDS, EC and pH. The anomalies are seen in the case of Ca, Na, K, Cl and NO3. These 

anomalies were correlated with the geology, soils and agricultural practices for interpretation (Table 1). 
Table – 1 

Water Quality Data of Devanahalli Taluk 

Constituents Max. Min. Mean SD 

Ca 114 10 40.2 21.8 

Mg 41 4 16.4 9.9 

Na 170 2 54.2 37.7 

K 31 2 14.3 31.6 

Cl 350 15 108.0 78.4.0 

SO4 64 0 26.9 15.5.1 

NO3 51 0 13.7 11.8 

HCO3 360 34 153.3 74.9 

TDS 1182 202 588.2 291.2.4 

EC 17700 212 687.4.9 357.3 

pH 8.90 5.80 7.8 0.6 

All the values in mg/ltr, except EC and pH 
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V. AGRICULTURAL PRACTICES 

The area in the present study was basically a traditional agriculture practicing area but the impact of urbanization of Bangalore 

metropolis on the taluk has changed the scenario. Bangalore metropolis depends for fresh fruits, vegetable and flowers for day-to-

day life on its suburbs. As a consequence of this the traditional agricultural practice of the taluk wherein in ragi, jowar, maize, 

paddy etc. have given way for more lucrative cash crops such as vegetable, groundnut, ginger, grapes citrus fruits etc. have meet 

the city needs. This has also the scenario of water utilization in the taluk, wherein the cultivation of traditional crops was mainly 

from rainfall, tank and to some extent groundwater.  But of late due to competition and monetary benefit the farmers in the taluk 

have shifted for exploitation of groundwater without adopting any water management techniques. This excess pumping discharge 

and high density of borewells have resulted in lowering of water table by 1- 5mtrs annually and there are about 14336 wells 

pumping groundwater in the taluk. The well spacing varying from 5 to 50 mtrs. The net replenishable groundwater resources in 

the taluk are about 55Mm3 whereas the present draft is 95Mm3. The deficit quantity is hardly made up by the other surface water 

bodies. These reasons have paved way for declaring the taluk as dark area by the Central and State Groundwater departments. 

 The harvesting of rain water in the taluk is negligible as a consequence the groundwater exploitation is beyond the manageable 

limits. Had there been infrastructure the harvest the rain falls to its maximum capacity, the groundwater depletion scenario would 

have been different. Also, these water bodies act as recharge source to groundwater. 

VI. RESULTS AND DISCUSSION 

The quality of groundwater in the taluk is by and large good except for anomalies of ca, Na, K, Cl and NO3.  These anomalies are 

basically due to excess usage of chemical fertilizers, pesticide and animal waste [1, 2, 3 and 8].  Calcium is present in both rocks 

and soils, due its ready solubility, seen in all waters. The calcium ranges from 10-64 mg/ltr. with an average value of 40mg/ltr. The 

anomaly noticed the study area is due to the contribution from chemical fertilizers rather than lithology. 

 Sodium is not used as the criterion for classifying drinking water but its proportion is utmost importance from irrigation point 

of view. The Na value ranges from 2 to 170mg/ltr. with an average value of 38mg/ltr. The anomaly observed the taluk is due to 

alkaline nature of soils and agricultural practices wherein there is indiscriminate usage of animal waste and chemical fertilizers 

and pesticides [4]. 

 Potassium is an essential component for both flora and fauna. One of the sources of potassium is from weathering of rocks. The 

K values ranges from 2 to 31mg/ltr. with ana average value of 32mg/ltr. in the taluk. But the anomaly noticed in the taluk is due 

to high potash content in the soils and the other source is due to excess usage of chemical fertilizers like NPK along with traditional 

manures. 

 Chloride presence in drinking water is harmless but excess may affect the taste. The chlorides in the taluk ranges from 15-

350mg/ltr. with an average value of 78mg/ltr. The anomaly observed is due to excess usage of chemical fertilizers like K-fertilizers 

and animal waste in the study area. 

 In groundwater nitrogen may found in different forms depending on the level of oxidation. The main source of nitrate in the 

groundwater is man and his interaction with nature, due to excess usage of fertilizers in agricultural practices, The NO3 ranges 

from 0 to 51 mg/ltr. with an average value of 11mg/ltr.  The anomaly observed in the study area is due to frequent usage of organic 

fertilizers like NPK [5]. Cultivation accelerates the decomposition of organic material and oxidation of nitrogen compound to 

nitrate takes place. The percolating water transports NO3 to groundwater. 

VII. CONCLUSION 

The present over exploitation of groundwater can be reduced by checking the developmental activity well below the annual 

replenish able recharge quantum. Here again water conservation techniques such as drip and sprinkler irrigation system should be 

encouraged and financed, curbing the colossal waste of water in traditional agricultural practices. The other method is by artificial 

recharge. In country like India wherein the cost factor is very high and project requires the scientific idea. Hence cheaper techniques 

such as percolation tanks, check dams are to be considered for the erection in the taluk. These have to be kept in good condition, 

i.e., desilting annually and maintain them to store more of rain water thus relieving pressure on groundwater exploitation to a great 

extent. Also, they act as natural recharge source to groundwater. The conjunctive use of groundwater and surface water are to be 

the priorities in the area where over-exploitation of groundwater is observed. 

 The objectives can be achieved by the participation of local bodies and farmers themselves which will be more appropriate. If 

the results are not encouraging then the Govt. agencies must act upon and Govt. should pass legislation regarding the water 

exploitation and management which have already been passed but strict implementation is long due. 
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