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Abstract- Groundwater exploration is the investigation 

of underground formations to understand the 

hydrologic cycle, know the groundwater quality, and 

identify the nature, number and type of aquifers. There 

are different groundwater exploration methods. Surface 

geophysical method is one of the groundwater 

investigation methods. One of the surface geophysical 

methods is therefore the vertical electrical sounding 

method. Vertical Electrical Sounding (VES) is one to 

provide valuable information regarding the vertical 

successions of subsurface geo-materials in terms of their 

individual thicknesses and corresponding resistivity 

values. It is rapid and much effective in estimating 

aquifer thickness of an area and is cost effective 

technique for groundwater study. The objective of this 

study was therefore to locate fifty well site locations 

using surface geophysical methods for water supply 

purposes. However, hydrogeological and geological 

investigations were also incorporated in addition to the 

geophysical surveying activities for the betterment of 

the research Dobrin, M. B. (1976). Finally, the intended 

well site locations with their corresponding thickness 

and resistivity values were identified using the 

integrated approaches. In the present study, 

Schlumberger array technique using DDR-I model were 

deployed to look into high signal strength data in a 

tectonically disturbed hard rock ridge region for 

groundwater. 

 INTRODUCTION 

 

Water scarcity is a well-known problem in India 

particularly in the hard rock terrains of semi- arid 

climatic conditions, where groundwater level has 

considerably declined due to over-exploitation and 

irregular rainfall. Existing bore wells (< 60 m deep) 

in Telangana region are not yielding enough water to 

fulfill the requirement brings astonishing details on 

the existing as well as the impending water crisis in 

India. (Zohdy, A.A.R., Eaton, G.P., & Mabey, D.R. 

(1974) Chandra et al. (2012) explored >60 m deep 

high yielding wells associated with the quartz reefs in 

granite host rocks. 

Electrical resistivity method of geophysical 

prospecting is the most important tool as far as 

groundwater exploration is concerned. It is very 

useful when a good resistivity contrast exists between 

various strata in the subsurface, the contrast being 

partially contributed by the presence of water and its 

conductivity and partially by the nature of the 

formation matrix. Success of the method also 

depends on thickness of the target relative to the 

depth of its occurrence. The delectability of the layers 

increases when their thickness is adequate. 

It is known that the direct current (DC) electrical 

resistivity technique being widely used to image the 

geoelectric structure of the shallow subsurface earth 

(Keller and Frischknecht, 1966; Bhattacharya and 

Patra, 1968, Giao et al, 2003. The major limitation of 

the conventional Vertical Electrical Sounding (VES) 

is the assumption of a 1-D earth model that does not 

really occur in most of the practical subsurface 

geological situations and especially in hard rock 

regions. The purpose of electrical surveys is to 

determine the subsurface resistivity distribution by 

making measurements on the ground surface. From 

these measurements, the true resistivity of the 

subsurface can be estimated. The ground resistivity is 

related to various geological parameters such as the 

mineral and fluid content, porosity and degree of 

water saturation in the rock. Electrical resistivity 

surveys have been used for many decades in 

hydrogeological, mining and geotechnical 

investigations. 
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Fig.1. Location map of the study area 

More recently, it has been used for environmental 

surveys. The resistivity measurements are normally 

made by injecting current into the ground through 

two current electrodes) measuring the resulting 

voltage difference at two potential electrodes. From 

the current (I) and voltage (V) values, an apparent 

resistivity (pa) value is calculated Where it is the 

geometric factor which depends on the arrangement 

of the four electrodes.  Shows the common arrays 

used in resistivity surveys together with their 

geometric factors. There are advantages and 

disadvantages of some of these arrays. Resistivity 

meters normally give a resistance value, R = V/I, so 

in practice the apparent resistivity value is calculated 

by ρa= KR. The calculated resistivity value is not the 

true resistivity of the subsurface, but an “apparent” 

value which is the resistivity of a homogeneous 

ground which will give the same resistance value for 

the same electrode arrangement. The relationship 

between the “apparent” resistivity and the “true” 

resistivity is a complex relationship (ρa = KV/I). To 

determine the true subsurface resistivity, an inversion 

of the measured apparent resistivity values using a 

computer program must be carried out. 

 

THE STUDY AREA 

 

The study area is located in the western part of 

undivided Nizamabad District and falls in Survey of 

India toposheet no. E43L/11 (56F/11) and fall in 

between Longitude 770 30’-770 45’ and latitudes 180 

30’-180 15’. The geographical area is 337.18 Sq. 

kms. The Manjeera River which is a tributary of the 

Godavari flows through the area. (Fig.1). 

 
Figure: 2. Map of study area with V E S Locations 

 

RAINFALL AND DRAINAGE 

 

The area is marked with plateau, valley, scarp, and 

forest ephemeral streams within an altitudinal range 

of 373-496 meters above mean sea level (MSL). 

Normal average rainfall is estimated 2015 in Jukkal 

713 mm and Bichukunda to be 411.6 mm. The past 

ten year average shows that the rainfall has been 

below with the 818.23mm average. The area is hot 

for most part of the year. During summer the 

maximum temperature is around 410C-450C and the 

minimum temperature is around 210C -260C. May is 

the hottest month. During winter the maximum 

temperature is around 290C and the minimum 
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temperature is around 150C, December is the coldest 

month and it experiences mostly tropical climate. 

The entire drainage pattern represents part of river 

Manjira.  The watershed map comprising drainage 

network has been prepared using Survey of India 

topographical maps on 1:50,000 scale and updated 

with satellite data. The drainage pattern is considered 

as the planimetric arrangement of several streams 

which are usually adjusted to certain topographic, 

structural, and lithological controls. The drainage 

pattern in an area  

Which can be identified from toposheets, aerial 

photographs and satellite imagery are helpful in the 

identification and interpretation of the geological 

features and structures. Generally fine dendric, sub 

parallel, radial and annular drainage patterns are 

observed in basaltic terrains. The major N-S and 

subordinate NE-SW and SE-NW joints in the granitic 

terrain, Basaltic terrain controls the streamlets. The 

area generally slopes towards southwest side. 

Drainage pattern is dendritic and sub dendritic. 

 

GEOLOGY AND GEOMORPHOLOGY 

 

The Nizamabad district is spread over an area of 

about 8,043 sq.km in Telangana State. The district is 

bounded by Adilabad district in north, Medak in 

south, karimnagar in the east and Maharashtra state in 

west. The district is characterised by an undulating 

terrain with erosional landforms like inselbergs, tors 

and ridges noticed amidst vast area of dissected 

pediment and pediplain. The highest elevation in the 

district is 664 m above mean sea level which is NNE 

of Tumpalli, while the lowest point is 329 m above 

mean sea level NW of Sirpuram. The main rivers 

draining the ditrict are the Godavari and its tributary 

Manjira. The important streams are the Phylang and 

yedlakatta streams. The overall drainage pattern is 

sub-dendritic, while locally rectilinear and trellis 

pattern are noticed. 

A variety of rock types belonging to the Peninsular 

Gneissic Complex (Archaean) Schistose rocks of 

Dhrwar Supergroup (Archaean-Proterozoic age), 

granitoids and younger acidic and basaltic intrusives 

(Lower Proterozoic),Deccan Traps(Upper 

Cretacious- lower Eocene) and laterite (Pleistocene) 

are exposed in the district.The Peninsular Gneissic 

Complex occuring as enclaves and restites within the 

younger granitoids is seen in the southern part of the 

district mainly around Yellareddy and Lingampet. 

The gneisses which are banded and streaky comprise 

tonalite, tronjhemite and granodiorite.The rocks of 

Dharwar Supergroup occur as lenses patches and 

linear bands, scattered over the entire area as 

enclaves. These are represented by metabasite, 

amphibolite,metapyroxenite, banded magnetite 

quartzite and quartzite which are hybridised and 

granitised as a result of later graniticintrusions 

Alexander. (1984). 

The rocks of peninsular Gneissic Complex and 

Dharwar Supergroup are intruded by tonalite 

/granodiorite/adamellite of later Archaean to Early 

Proterozoic age. These are mesocratic, medium to 

coarse-grained, holocrystalline, massive and at places 

foliated. The granitoids are metaluminous to mildly 

peraluminous and range in composition from 

granodiorite through adamellite to granite. 

All the above rocks are profusely intruded by K-rich 

grey granite, syenogranite and monzogranite of lower 

Proterozoic age. Grey granite is charcterised 

predominantly by K-feldspar. The contact between 

different granites is gradational. The basic dykes 

trend N-S, ENE-WSW and NW-SE and intrude into 

all pre-existing rock types. These dykes are massive 

and are mostly doleritic in composition excepting a 

few, which are gabbroic. Quartz reefs traverse the 

older rock unit and trend ENE-WSM, N-S and NW-

SE. they range in length from a few meters to several 

kilometers intermittently with widths of 2-30 m. 

Infra- trappean beds of Upper Creaceous age, 

comprising conglomerate, grit and calcareous 

sandstone lying at the base of the Deccan Traps are 

exposed. 

Landform mapping of an area is of great importance 

and provides insight to the geomorphic evolution and 

Hydrogeological conditions of the area. By 

delineating geomorphic units of the area under 

investigation it is easy to study the occurrence and 

movement of ground water depending mainly on 

landforms Krishnamurthy. & Srinivas. (1995). Based 

on visual interpretation of satellite imagery and field 

investigations carried out in the study area, the 

following geomorphic units are identified (Table.1). 

Geomorphology is the study area of the landforms 

both in their dynamic and static aspects. The static 

aspect deals with description of various land forms as 

regards to their shape, size, content and genetic 

evolution, while the dynamic aspect deals with active 
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processes they are operating on the land forms. The 

identification of a landform facilitates evaluation of 

the material underlying and composing the landform. 

Landscape results from crustal movements, erosion 

and deposition and /or Climatic changes. The major 

controlling factors in the development of landforms 

are structure, process and stage. 

Table: 1.Geomorphological units in Area and 

percentages of the study area 

 
 

HYDROGEOLOGICAL CONDITION 

 

Groundwater occurrence and movement in any area 

depends on lithological units, climatological 

conditions and usually topography of the region. 

Hard rocks nonporous and absolutely impervious on 

the scale of a hand sample can hold large amount of 

water in networks of cracks, joints, fractures joints, 

fractures or faults or contact between different 

geological formations. Weathered areas if they are 

sufficient extent and if the weathered zone   

sufficiently thick and porous is the traditional sources 

of groundwater. 

Groundwater is found mainly in the intergranular 

pore spaces in the weathered upper zone and in the 

inter connected joints, fractures, fissures in the zone 

below. Despite the fact that these rocks have 

generally smaller storage capacity than granular 

formations. Water can be found almost everywhere 

provided the recharge is adequate. Though 

groundwater is a resource of almost ubiquitous 

occurrence, slight variation in its availability, depth 

of occurrence and quality are dependent upon climate 

hydrologic, geologic, topographic, and ecologic and 

soil forming factors. It is imperative that the potential 

of this replenishable resource be assessed 

systematically for judicious exploitation. Hard rock 

formations constitute more than two thirds of the area 

of our country. In these rock types the occurrence and 

movement of groundwater is more complex than in 

soft rocks areas because of insignificant porosity and 

permeability, metamorphism, topography, 

weathering, fracturing etc. 

The hard rocks are almost impervious in their 

primary state but do develop considerable secondary 

porosity in the form of fractures, fissures, joints, 

faults, weathering, contact planes etc. Thus though 

hard rocks are supposed to be not holding significant 

quantities of water they do contain water of 

considerable quantities in these zones of secondary 

porosity and weathering Central Groundwater Board, 

(2010). Since much of our country is occupied by 

hard rocks it becomes imperative to fully exploit the 

subsurface water in these hard rock terrains and use it 

in conservative and cautious manner. 

 

WELL INVENTORY DATA 

 

Well inventory data from Forty eight wells have been 

collected from wells including the water levels are 

measured with the help of water level indicator and 

these values are subtracted from the Measuring point 

(MP). Water levels were monitored for Pre and Post-

monsoon seasons for one hydrological cycle. During 

the Pre-monsoon, the minimum water level is 

observed in the bore well of Kandarpally village the 

depth is 6.04 below ground level (bgl) and the 

maximum value is observed in Bore well of 

Santhanpally village the depth is 14.04m (bgl). 

During post-monsoon 2015 the water level ranges 

from 5.02m (bgl) to 13.6m (bgl). Similarly, during 

pre-monsoon of 2015 the water level range from 6.04 

(bgl) to 14.82m (bgl) while during post-monsoon of 

2015 the water level ranges from 5.02m (bgl) to 

13.06m (bgl) respectively. 

 

GEOPHYSICAL INVESTIGATIONS 

 

Geophysical investigations are very commonly 

employed to locate potential zones of ground water. 

Among the different geophysical methods, electrical 

resistivity prospecting has acquired greatest 



© October 2019 | IJIRT | Volume 6 Issue 5 | ISSN: 2349-6002 

IJIRT 148775 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 265 

 

importance in groundwater investigation and this is is 

due to the fact that, this method is the only 

geophysical method wherein the presence of 

groundwater effects in physical property measured. 

The resistivity of water baring rocks largely depends 

on the amount of water they contain, the chemical 

composition and Temperature and the distribution of 

water. In addition, this method also provides variety 

of measuring procedures (in the form of different 

electrode configurations) that enhance the utility of 

this method. Groundwater investigation in the study 

area is affected by hard rock Archean age of rocks. 

And as such one should be judicious in selecting 

proper electrode configuration and generation of 

sufficient current to probe various water columns 

(fresh water, brackish water, pure saline water).  

Electrical resistivity survey was carried out in Jukkal 

and Bichukunda area making use of Resistivity meter 

of DDR-I model. Vertical Electrical Soundings 

(VES) were carried out in 50 locations, which are 

representative of the entire study area (Figure: 2). the 

objective of this investigation was to understand the 

sub-surface geologic and hydrogeological conditions. 

Schlumberger electrode configuration was applied for 

conducting VES. Half of the current electrode 

spacing (AB/2) was kept as low as 1.0m and 

extended to a maximum of 100m, depending on the 

availability of space. The apparent resistivity data 

obtained from the VES survey (Table: 2) were 

presented as depth sounding curves by plotting the 

apparent resistivities along the ordinate axis and the 

half current electrode spacing (AB/2) along the 

abscissa. This plot was made on bi-log paper. The 

resistivity depth sounding curves were classified 

based on layer resistivity combinations furnished 

from the table below.   

For a three (3) layer case, there are three type curves, 

the H, K, and A type curves. Any type curve can be 

derived from any combination of these type curves. 

The curves obtained in the study area were A (VES  

No’s 3,4,5,6,7,13,14,23,37,38 & 39), H (VES No’s 

4,18,19,48 and 50) AH (1,2,25,31,33,35) 

HK(24,27,28,32) and the rest of the curves falling 

majorly in K Type. A typical VES data obtained from 

the study area is given in Table: 2 The VES have 

been interpreted through curve matching techniques, 

using the IP2WIN software. 

 

 

RESULTS AND DISCUSSION 

 

The field data appears as A, H and HA -type curve. 

All the field curves represent 2 to 3 layered 

geoelectric sections. The apparent resistivity values 

show an Ascending trend with depth. A typical 

interpreted data given in (Table: 2).  The details of 

sub-surface lithology, as observed from the nearby 

existing dug wells, and the water quality aspects of 

the surrounding wells have also been considered 

during the interpretation of VES data. The resistivity 

values of the second layer in granitic terrain i.e. 

weathered zone, range between 2.68 (at Kandarpally) 

and 689. (At Sawargaon). The thickness of the 

corresponding layers range from 0.669 meters at 

Chinandega to 119.91 meters at Santhanpally. Such 

low resistivity values in granitic terrain usually 

indicate the availability of groundwater. Similarly for 

second in basaltic terrain the resistivity values range 

from as low as 0.695 at Siddapur to as much as 2.75 

at Sawargaon the thickness of the second layer varies 

from 0.136 at Ekarlburz to 50.6 at Dhannur .Except 

in three cases, VES No. 13,49. 55, 46 in basaltic 

terrain all the resistivity values of the weathered zone 

are less than 100 and corresponding. 

The sounding has been carried out with a spreading 

of AB/2 of 100 meters. The graph obtained after the 

data analysis is A type. The model parameters are 

shown with three layers above with a total depth of 

47.7 meters. Initially the value is 8.63 Ωm with a 

thickness of 0.669 meter and the second layer 

resistivity value is increased to 26.4 Ωm with a 

thickness of 19.8 meters and in the third layer the 

resistivity is increased to 1043 Ωm showing Figure: 

3) an increase in the graph with a thickness of 27.2 

meters and the last layer is trending the low 

resistivity as 62.8 Ωm. 

The graph obtained after the data analysis is HA type. 

The model parameters are shown with three layers 

above with a total depth of 20 meters. Initially the 

value is 41.7 Ωm with a thickness of 1 meter and the 

second layer resistivity value is decreased to 22.1 Ωm 

with a thickness of 12 meters forming H type curve 

and in the third layer the resistivity is increased to 

552 Ωm showing a rise in the graph with a thickness 

of 6 meters. The VES curves are given below 

(Figure: 4). 
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Figure: 3. A Typical Interpreted VES Curve Figure: 4. A Typical Interpreted VES Curve 
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CONCLUSIONS 

 

Hydro geophysical studies were carried out to 

understand the subsurface geology based on the 

resistivity survey in the study area. Fifty Vertical 

Electrical Soundings (VES) were conducted in the 

study area. All these soundings are conducted using 

Schlumberger configuration with a maximum half-

distance of current electrode separation (AB/2) equal 

to 100 m until the sounding curve attained, which is 

an indication of establishment of contact of volcanic 

rock with the granite basement. Initially the VES data 

has been interpreted with master curves and later the 

interpretation is redefined by using IPI2Win 

software. The layer curves of different parameters 

such as resistivities (ρ1, ρ2, ρ3 and ρ4) and 

thicknesses (h1, h2 and h3) of various layers 

indicating top soil, weathered, fractured and 

basement respectively have been prepared by using 

WIN Sev software package. Hence study area 

represents that it is hard and compact with relatively 

high weathered zone and minor fractures are also 

identified. Major curve types of A and H have been 

plotted in the Granitic and Basaltic terrains 

respectively. 

In almost all cases the third and second layer 

resistivity is Asymptotic 45o to the abscissa 

suggesting that the soundings were conducted to 

terrain the depth to bedrock. 

Generally in granites and basalts it is concluded that 

the water bearing horizons are associated with 

resistivity well 100 Ωm. 

Even in the present area points showing low values 

having a sufficient thickness can be chosen as 

potential sites for well locations. 
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