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 Released carbonaceous exudates influence carbon se-
questration in two ways: (i) partially breaking the crystal-
line structure to form SRO minerals having high carbon 
sequestering potential and (ii) acting as a source of car-
bon. From the present study, the following important 
conclusions can be drawn: (a) Carbon sequestration is a 
function of soil mineralogical constituents. It is governed 
not only by SRO aluminosilicates present in the soil, but 
also short-ranged iron and aluminium oxides and oxy-
hydroxides. (b) Fine clay humus in soil is most vital in 
terms of total amount of sequestered carbon, as higher 
amount of all the forms are being associated with that 
fraction. (c) In coarse clay humus fraction, role of Al and 
Fe compounds is more prominent. (d) Alfisol is the most 
potential soil for sequestering carbon than Vertisol and 
Inceptisol, and rhizosphere sequestered more carbon than 
non-rhizosphere. 
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Rapid growth of residential colonies around the cam-
pus of the CSIR-National Geophysical research Insti-
tute (NGRI), Hyderabad during the last two decades 
has resulted in either disappearance or drastic reduc-
tion in size of open space and ponds for groundwater 
recharging. Withdrawal of groundwater for domestic 
uses has increased several fold causing continuous 
lowering of the water table in and around the campus. 
Due to this changed scenario, availability of ground-
water to meet the requirement of CSIR-NGRI is dra-
stically reduced. This communication presents the 
results of electrical resistivity tomography (ERT) car-
ried out in the CSIR-NGRI premises to locate poten-
tial groundwater resources as well as choose suitable 
sites for artificial recharging of aquifer. Groundwater 
potential zone identified by ERT is verified at one site 
by drilling a bore well.  
 
Keywords: Artificial recharging, granite, groundwater 
resources, electrical resistivity tomography. 
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A MAJOR portion of water supply to meet the requirements 
of CSIR-National Geophysical Research Institute (NGRI) 
campus, Hyderabad is met from groundwater resources. 
Because of rapid growth of residential colonies and 
many-fold increase in the withdrawal of groundwater by 
the residents of colonies located around the CSIR-NGRI 
campus, the water table has been continuously declining. 
As a result dug wells and shallow bore wells within the 
campus and in the surrounding regions have dried up. 
This has resulted in acute shortage of water supply, espe-
cially during summer season. This situation has attracted 
the attention of the CSIR-NGRI authorities towards sus-
tainable development and management of groundwater 
resources for safe and secure water supply to meet the 
water requirement of the campus. Geophysical electrical 
surveys with four electrode configuration such as Schlum-
berger, Wenner, dipole–dipole, pole–dipole are being 
widely used since more than five decades for delineation 
of groundwater resources in different geological prov-
inces. For example, Bose and Ramkrishna1 conducted 
electrical survey in parts of Sangli District, Maharashtra 
for delineation of groundwater resources. Rao et al.2 have 
carried out electrical survey in Deccan traps-covered  
region of Aurangabad district, Maharashtra. Rai et al.3–5 
have carried out electrical resistivity survey for delinea-
tion of deeper sources of groundwater in parts of Katol 
and Kaleshwar taluks of Nagpur district, Maharashtra. In 
all these studies mostly vertical electrical sounding (VES) 
technique has been used. The greatest limitation of such a 
survey with four electrode configuration is that it pro-
vides only 1D model of resistivity variation below the 
centre of the survey profile and does not take into account 
lateral changes in the resistivity value on either sides of 
the centre due to the presence of geological formation/ 
structure such as faults, fractures, joint, etc. which are the 
major sources of groundwater in hard-rock formations. 
Therefore, their delineation by 1D model is not always 
possible unless these structures coincidently lie below the 
centre of the profile. A more accurate model of the sub-
surface would be a 2D model which provides information 
about the resistivity variations in the vertical as well as 
lateral direction along the survey line.  
 Development of 2D resistivity models becomes possi-
ble with the development of electrical resistivity tomo-
graphy (ERT) technique, which is also known as 
electrical resistivity imaging6. ERT is used worldwide for 
delineation of groundwater resources in complex hydro-
geological set-up. The ERT survey was carried out over 
meta-sedimentary and metavolcanic terrains in the Harare 
greenstone belt in northeastern Zimbabwe as part of a 
groundwater resources investigation7. As part of the 
groundwater exploration programmes, ERT was applied 
to map the thickness of aquifer and bedrock in Banting, 
Selangor, Malaysia8. ERT was carried out at the periph-
ery of the farm dam impounding reservoir of the Ahmadu 
Bello University in northern Nigeria, to study the subsur-

face seepage conditions and identify possible weak zone 
that could serve as seepage paths in the subsurface close 
to the dam9. ERT survey was used to delineate fractures 
at a solid waste disposal site in Unguwan Dosa, Kaduna 
State, Nigeria that may provide pathways for groundwa-
ter flow and contaminant transport10. To decipher 
groundwater potential zones for irrigation and drinking 
water purposes, ERT were carried out in Pagoh, and Jo-
hor, Malaysia11, and in parts of Kubanni River Basin, 
Zaria, Nigeria12. Dutta et al.13 have carried out ERT for 
delineation of groundwater resources in granitic terrain of 
Maheshwaram watershed in Ranga Reddy district, An-
dhra Pradesh. ERT has been carried out in the Chiplun  
taluk, Ratnagiri district, Maharashtra to delineate aquifers 
for exploration of groundwater and geothermal fluids14. 
Ratnakumari et al.15 have carried out ERT for delineation 
of deeper aquifers in Deccan traps occupied Chandra-
bhaga river basin in Nagpur district. The present work 
deals with ERT carried out within the CSIR-NGRI cam-
pus to delineate potential groundwater resources to cope 
up with the ever-increasing demand for water supply. 
 The CSIR-NGRI campus located between 78°32′49.2″E 
to 78°33′25.2″E long. and 17°24′28.8″N to 17°25′8.4″N 
lat. in Hyderabad city, India, is spread over an area of 
~150 acres (Figure 1). Uppal road lies to its SE, while 
IICT residential campus is on the western side and Kaly-
anpuri is located towards north-east direction of the cam-
pus. The campus area is covered by soil of varying 
thickness which is underlain by granite. Exposures of 
granite can be seen at many places in the campus. 
Groundwater in such geological environment occurs in 
the weathered mantle above the granitic formation and in 
faults and fracture zones within the granites. Delineation 
of such water-bearing geological formations/structures 
with more accuracy is possible with 2D resistivity model-
ling using ERT.  
 ERT is carried out using multi-electrode resistivity  
imaging system and effective data processing software 
based on inversion techniques. For ERT, multi-core  
cables with many electrode takeouts are connected  
together to form a multi-electrode set-up, where selection 
of any four (two for current injection and two for poten-
tial measurement) of those electrodes is possible. The 
number of electrodes differs from system to system. 
Some systems carry 64 electrodes, some carry 72 elec-
trodes and so on. ERT equipment has been developed by 
a number of international companies. In the present 
study, the ABEM-made Terrameter LUND Imaging Sys-
tem, SAS 4000 resistivity meter is used. ERT is carried 
out using four multi-core cables each having 16 elec-
trodes. Spacing between two electrodes is 10 m. Spread 
length for this ERT unit is 630 m. Spacing between elec-
trodes can be reduced according to the requirements. 
 Figure 2 shows field arrangement of an ERT survey 
with four multi-core cables each fitted with 16 electrodes 
placed at equal distance. Selection of spacing between 
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Figure 1. Layout map of CSIR-NGRI campus (not to the scale); location of electrical resistivity tomo-
graphy (ERT) profiles are marked by E1–E8. 

 
 

 
 
Figure 2. Field layout of ERT survey with four multi-core cables 
each fitted with 16 electrodes. 
 
 
electrodes can be made based on the nature of survey. For 
subsurface images of high resolution, smaller spacing is 
used. Multi-core cables are connected to an electronic 
switching unit. This unit is connected to a resistivity  
meter which is connected to a laptop. Information regard-
ing the sequence of measurements, type of array used and 
other survey parameters such as the intensity of current 
are entered in a text file which can be read by a computer 
program loaded onto the laptop. After reading the control 
file, the computer program automatically selects the  
appropriate electrodes (two current electrodes and two 
potential electrodes) for each measurement. The meas-
urements are taken automatically and stored in the laptop. 
 For demonstration purpose, sequence of measurements 
to build up a pseudo section using multi-core cables fitted 
with 16 electrodes is shown in Figure 3. In this example, 
the spacing between adjacent electrodes is considered as 
a for the first sequence of measurements. The first step is 

to make all the possible measurements for the Wenner  
array with an electrode spacing of a. For the first mea-
surement, electrodes numbers 1, 2, 3 and 4 are used. 
Electrode 1 is used as the first current electrode C1, elec-
trode 2 as the first potential electrode P1, electrode 3 as 
the second potential electrode P2 and electrode 4 as the 
second current electrode C2. For the second measure-
ment, electrode numbers 2, 3, 4 and 5 are used for C1, 
P1, P2 and C2 respectively. This procedure is repeated 
until electrodes 13, 14, 15 and 16 are used for the last 
measurement with spacing of a. The total number of first  
sequence of measurements for spacing a will be 13. The 
apparent resistivity, ρa, for spacing a is computed using 
the following expression 
 

 2 ,a
Va
I

ρ π Δ
=  

 
where I is the induced current and ΔV the potential  
difference between potential electrodes. After completing 
the first sequence of measurements with spacing a, the 
second sequence of measurements with spacing 2a is 
made. Electrodes 1, 3, 5 and 7 are used for the first mea-
surement. The electrodes are chosen so that the spacing 
between adjacent electrodes is 2a. For the second mea-
surement, electrodes 2, 4, 6 and 8 are used. This process 
is repeated until electrodes 10, 12, 14 and 16 are used for 
the last measurement with spacing 2a. The same process 
is repeated for measurements with spacing 3a, 4a and 5a. 
For spacing 5a there is only one measurement. Thus, the 
total number of measurement is 35 for one-time laying of 
the multi-core cables containing 16 electrodes, instead of 
only one measurement for a conventional survey with 
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Figure 3. Sequence of measurements used to build a pseudo section. 
 
 
four electrodes. As the electrode spacing increases, the 
number of measurements decreases.  
 It is evident from Figure 3 that the depth coverage by 
ERT is maximum below the central part of the profile and 
it decreases with distance away from the centre. To com-
plete the depth coverage laterally, roll-along procedure of 
surveying is used. In this procedure, after completing the 
sequence of measurements for one field set-up, the cable 
is moved along the survey profile towards one of its ends 
by several units of electrode spacing in such a way that in 
the second sequence of measurements, the depth coverage 
remaining in the previous sequence of measurements is 
completed during the measurements made in the second 
sequence. Thus it is possible to achieve complete depth 
coverage of the resistivity measurements for a desired 
segment of the survey line. ERT can be carried out using 
different electrode arrays such as Wenner, Schlumberger, 
dipole–dipole, pole–dipole and pole–pole. Application of 
ERT for various purposes, including delineation of aqui-
fer is described in detail by Loke16. 
 The next step is to convert the measured apparent resis-
tivity values to a 2D subsurface true resistivity model 
which can be used for geological interpretation in order 
to identify water-bearing geological formations and struc-
tures such as weathered mantle, fractures, faults, joints, 
etc. This task is accomplished using inverse modelling. 
Inverse modelling of the measured apparent resistivity 
data is carried out using RES2DINV program17 to create 
a subsurface resistivity model. This program automati-
cally creates a 2D model by dividing the subsurface into 
rectangular blocks. To initiate modelling work some resis-
tivity values will be assigned to the model blocks. There-
after, the program calculates the apparent resistivity 

values of the model blocks and compares them to meas-
ured apparent resistivity values. The resistivity value of 
the model block is adjusted iteratively until the calculated 
apparent resistivity values of the model are in close 
agreement with the measured apparent resistivity values. 
The final output is a 2D model of subsurface resistivity 
variations for different geological formations. The resis-
tivity model also presents associated root mean square 
(RMS) error value, which is obtained by first calculating 
the residuals between the measured and calculated values 
of the resistivity. Squaring the residuals, averaging the 
squares and then taking the square root gives the RMS. If 
the value of the RMS error is preferably <10% or close to 
it, then it is considered as the realistic subsurface model 
for good quality data. In general, it is related to data qual-
ity. Geological interpretation of this resistivity model is 
used for identification of groundwater potential zones. 
The main advantages of 2D ERT over the conventional 
electrical survey by four-electrode array are: (1) automated 
acquisition of large amount of data in less time at lower 
cost, and (2) presentation of images of subsurface litho 
units along the entire survey line with high resolution.  
 In the present work, ERT is carried out at eight sites 
using Wenner configuration. Locations of ERT profiles 
are marked as E1–E8 in Figure 1. Details of profiles are 
given in Table 1. Inverse resistivity models for these pro-
files along with associated RMS values, resistivity value 
index, direction of profiles and spacing of electrodes are 
given in Figure 4. The next step is the interpretation of 
inverse resistivity model in terms of geological formation 
which helps in identification of groundwater potential 
zones. Hereafter, only resistivity model will be used for 
the inverse resistivity model.  
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Figure 4. (Contd…) 



RESEARCH COMMUNICATIONS 
 

CURRENT SCIENCE, VOL. 105, NO. 10, 25 NOVEMBER 2013 1415

(Contd…) 
 

 
 

Figure 4. Resistivity models for different profiles. a, E1; b, E6; c, E2; d, E3; e, E4; f, E5; g, E8; h, E7. 
 
 

Table 1. Resistivity values for different litho units18 

Litho unit Resistivity (Ohm m) 
 

Soil cover  < 20 
Highly weathered granite 20–50 
Semi-weathered granite 50–120 
Fractured/jointed granite 120–200 
Massive granite > 300 

 
Table 2. Details of the profiles 

  Length of Spacing  
Profile  the profile between two 
no. Coordinates of the centre (m) electrodes (m) 
 

E1 78°33′00″E; 17°24′50.8″N  252 4 
E2 78°33′22.6″E; 17°25′2.4″N 315 5 
E3 78°32′59″E; 17°24′50.5″N  160.5  5.5 
E4 78°32′57.5″E; 17°24′50.7″N 145 5 
E5 78°32′57.5″E; 17°24′56.2″N 282 6 
E6 78°33′2.6″E; 17°25′2.4″N 315 5 
E7 78°33′5.9″E; 17°25′3.5″N 155 5 
E8 78°33′20.2″E; 17°24′31.9″N 300 5 

 Based on the resistivity surveys carried out in different 
granitic terrains, the Central Ground Water Board 
(CGWB), Ministry of Water Resources, Government of 
India has suggested the resistivity values of different litho 
units of granitic terrains18. Litho units and their corre-
sponding resistivity values are given in Table 2. Our field 
experience suggests that the formations with resistivity 
values in the range 15–40 Ohm m represent good aqui-
fers, 40–55 Ohm m represent moderate aquifers and 
>70 Ohm m represent massive granites. More or less the 
same values with some modifications are used to interpret 
the resistivity model.  
 Profile E1 is located between a point on the western 
side of the open-air theatre and another point close to the 
northern side of the Director’s bungalow. The set-up of 
the profile and its resistivity model are shown in Figure 
4 a. Markings by small vertical lines along profiles repre-
sent positions of the electrodes. Totally 64 electrodes are 
used for the survey. The number given with an associated 
electrode is the distance measured from the first electrode 
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whose position is marked with zero on the profile line. 
For example, 64 on the profile line is the distance of the 
17th electrode measured in metres from the first electrode. 
Bar scale of resistivity values in the range 2–925 Ohm m 
is given immediately below the resistivity models. The 
same bar scale of the resistivity values is used for all 
models. It is evident from the figure that the geological 
formations for this profile are characterized with resisti-
vity values close to or more than 70 Ohm m, indicating 
absence of promising groundwater zone suitable for  
exploitation. E3 at 156 m distance indicates the location 
where profile E3 crosses profile E1. 
 Profile E6 runs between a road that passes through gate 
number 4 and the eastern margins of the nine recharge 
pits located in a row. This profile is extended near to the 
northern boundary of the Director’s bungalow. Resistivity 
model for this profile is presented in Figure 4 b. Marking 
of E3 at 200 m distance indicates the location where pro-
file E3 crosses profile E6. Recharge pits 1–9 are located 
between 80 and 205 m in sequence from NE to SW. The 
resistivity model indicates presence of water-bearing  
aquifer zone characterized by resistivity values < 40 Ohm m 
between 150 and 200 m distances at ~30 m depth. Depths 
are measured from the ground surface. This aquifer zone 
is overlain by a massive granite unit and shows tendency 
of extension towards SE direction below the massive 
granite. Presently, a bore well located near gate no. 4 is 
being used for groundwater pumping from this aquifer. 
This bore well is 13 m away from the profile towards gate 
no. 4. Its projection on the profile is marked at 210 m dis-
tance. It confirms the potentiality of the water-bearing 
aquifer. Recharge pits 1–4 are positioned between 80 and 
145 m and the remaining pits numbering 5–9 are posi-
tioned between 145 and 205 m. From the resistivity 
model it is evident that the recharge pits 1–4 are within 
the weathered/fractured granite (< 40 Ohm m), which is 
connected to the aquifer zone and are contributing  
towards its recharging. Presence of moist formation char-
acterized by resistivity value < 20 Ohm m within the 
weathered/fractured granite unit (20–40 Ohm m) can be 
seen in the figure between 80 and 145 m. The weathered/ 
fracture granite unit is underlain by a massive granite 
unit, which interfaces the water-bearing aquifer below 
145 m. On the other hand, recharge pits 5–9 are posi-
tioned within moderately fractured granite (~40 Ohm m), 
which is underlain by massive granite unit. This unit pre-
vents recharging of aquifer from the overlying recharge 
pits. Suitable site for bore well drilling on this profile is 
suggested at 160 m distance near to the contact zone with 
the massive granite.  
 Profile E2 runs almost in NE–SW direction from a 
point located near the CSIR-NGRI boundary opposite the 
Seismic observatory up to a road in front of Gas Hydrate 
building. Resistivity model of this profile indicates the 
presence of water-bearing fracture zone between 120 and 
160 m distances. Its downward extension is mapped only 

up to 57.4 m. A bore well is proposed at 145 m distance 
for groundwater exploitation. 
 Profile E3 extends from the corner of the eastern 
boundary wall of the Cyber building to near gate no. 4 
through the forest area. Two low-resistivity zones charac-
terized by resistivity value < 40 Ohm m are seen at both 
ends of the profile. The first low-resistivity zone exposed 
to the ground surface between 22 and 33 m distances near 
the northeastern edge of the profile is imaged only up to 
15 m depth and appears to be extending beyond it. A 
small segment of the second low-resistivity zone exposed 
to the ground surface is visible near the southeastern edge 
of the profile. Profile E3 intersects profiles E1 and E6 at 
137 and 159 m distances respectively. Intersection points 
are marked by E1 and E6 on profile E3. Geological for-
mations at the intersection point of E3 on profile E1 and 
at the intersection point of E1 on profile E3 are found to 
be the same, characterized by resistivity values in the 
range 50–66 Ohm m. Similarly, geological formations at 
the intersection point of E3 on profile E6 and at the  
intersection point of E6 on profile E3 are found to be the 
same, characterized by resistivity value < 40 Ohm m. The 
investigated depth at the intersection point of E3 on E6 is 
~3 m only because of its location near the end-point of 
the profile. Occurrence of the same geological formations 
at the respective intersection points confirms the com-
patibility of inverted resistivity sections of profiles E1, 
E6 and E3.  
 Profile E4 runs between a point near the road-crossing 
in front of the Cyber building and another point located 
behind the Director’s bungalow. Resistivity model of this 
profile is presented in Figure 4 e. This figure presents a 
zone of low resistivity (< 40 Ohm m) formation below 
~4 m thick cover of massive and fractured granite bet-
ween 40 and 70 m. This low-resistivity zone is connected 
to a moderately fractured zone which separates two units 
of massive granite (<70 Ohm m). This could possibly be 
a water-bearing zone which needs to be verified by bore-
well drilling. Presence of geological formation of low-
resistivity value (<40 Ohm m) is also indicated in the  
resistivity model towards the eastern end of the profile 
between 140 and 145 m distances. However, its depth  
extent beyond 10 m could not be mapped because of non-
availability of space to extend the profile. 
 Profile E5 is located along the road connecting gate no. 
1 to the main building. Resistivity model of this profile is 
presented in Figure 4 f. The model indicates exposure of a 
low-resistivity formation (<30 Ohm m) between 36 and 
66 m. This formation is extending eastwards and its  
extension is again seen with the highest peak below the 
centre of the profile at 144 m. This zone appears to be 
suitable for groundwater exploitation. Two suitable alter-
native locations for bore-well drilling at 114 and 156 m 
distances are indicated in the figure. A site suitable for 
artificial recharging of the aquifer is proposed between 36 
and 66 m.  
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Figure 5. Sonic log for bore well at profile E7. 

 Profile E8 runs between boundaries adjacent to Uppal 
Road and Kalyanpuri colony. Resistivity model for this 
profile is presented in Figure 4 g. Resistivity model indi-
cates the presence of massive granite along the entire  
profile length on the top. This massive granite layer is 
underlain by a low-resistivity formation (< 40 Ohm m)  
between 40 and 160 m distance, which is the centre of the 
profile. This could be a groundwater potential zone  
favourable for groundwater exploitation. Depth of this 
water-bearing zone increases with distance up to the cen-
tre of the profile. Thereafter, its lateral extension towards 
south is blocked by massive granite. This water-bearing 
zone is connected to a 5 m wide fracture zone which is 
exposed on the ground surface between 130 and 135 m. 
At this location a recharge pit or injection well is pro-
posed to divert rain water collected from rooftops of the 
nearby quarters and run-off into the aquifer for recharg-
ing. Location of a bore well is proposed at 140 m distance 
near the contact zone of the water-bearing formation with 
the massive granite unit. 
 Profile E7 is located along the road connecting the 
Seismological observatory to the Groundwater building. 
Resistivity model for the profile is given in Figure 4 h. A 
contact zone between a massive granite unit and low-
resistivity formations (< 40 Ohm m) consisting of soil on 
the top and water-saturated weathered/fractured forma-
tions at the bottom is seen up to a depth of 26 m towards 
SSW direction beyond 85 m distance. This low-resistivity 
geological formation appears to be extending further 
downwards and is a potential source of groundwater. In 
order to verify the interpreted litho units of this site, a 
bore well is drilled up to a depth of 100 m at 90 m dis-
tance, as shown in the Figure 4 h. Selection of the site for 
bore-well drilling is based on two criteria. First is the  
occurrence of maximum thickness of the water-bearing 
low-resistivity formation near the contact zone. Presence 
of massive granite facing water bearing formation will re-
strict lateral movement of groundwater beyond the  
interface. It will lead to the storage of groundwater in the 
contact zone in the entire thickness of the aquifer. The 
second criterion is the slope of the base of water-bearing 
formation towards the contact zone, which also facilitates 
accumulation of groundwater in the contact zone. 
Groundwater collected in the contact zone may have pos-
sibility of percolation into deeper aquifers in case of their 
connectivity with the contact zone. Sonic (or acoustic) 
logging was carried out in the bore well. The sonic log 
presents travel time of an elastic wave through the geo-
logical formations. This information is used to derive the 
velocity of elastic waves through the formation. Both  
information help in the identification of water-bearing 
geological formations and structures such as faults, frac-
tures, etc. Results of sonic log in the form of elastic wave 
(Vp) and travel time (dt) are presented in Figure 5. In  
water-saturated fractures, an increase in the travel time 
will be seen which will cause a corresponding decrease in 
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Vp. Results of sonic log confirm the presence of water-
saturated weathered formation beyond 20 m depth, which 
is connected to a water-saturated fractured zone marked 
as aquifer 1 at ~33 m depth. This leads to the raising of 
water level in the bore well up to a depth of 10.70 m  
below the ground surface. The other water-saturated frac-
tures marked as aquifers 2, 3, 4 and 5 are identified at 37, 
41, 62 and 74 m depths respectively. Sonic log up to a 
depth of ~13 m is erroneous and may be due to sealed 
casing. Groundwater yielding capacity of the bore well 
was tested by pumping continuously for 6 h a day for two 
days using 2HP motor. The yield of the bore well is 
1.5 l/s, which is considered very good. A recharge pit  
between 85 and 100 m is suggested to divert the surface 
run-off into subsurface to sustain the availability of 
groundwater. The bore well is presently being used for 
water supply. 
 ERT along eight profiles is carried out in the granitic 
terrain of CSIR-NGRI campus to delineate groundwater 
potential zones in order to meet its ever-increasing  
demand for water supply. Four sites suitable for drilling 
bore wells and three sites suitable for managing artificial 
recharge are suggested. Locations of the suggested bore-
well sites are shown in the resistivity models for profiles 
E2, E5, E7 and E8. Occurrence of groundwater potential 
zone related to profile E6 is verified by an existing bore 
well located near gate no. 4. Similarly, occurrence of 
groundwater potential zone related to profile E7 is veri-
fied by drilling a new bore well. A new site of bore well 
at 160 m on profile E6 is also suggested. Comparison of 
resistivity models of Figure 4 g and h indicates similarity 
in the subsurface geological set-up in terms of presence 
of contact zones between water-bearing zones and mas-
sive granite units. This indicates that the chance of occur-
rence of potential groundwater zone for profile E8 is as 
good as in case of profile E7. Three recharge sites are 
suggested at suitable locations on profiles E5, E7 and E8. 
Artificial recharging is already in practice for profile E6 
through recharge pits 1–4. Groundwater exploration and 
managing aquifer recharging from suggested sites may 
help in safe and secured water supply to meet the ever-
increasing demand of the CSIR-NGRI campus. In conclu-
sion, ERT is a useful method for accurate mapping of 
groundwater potential zones, especially in complex  
hydrogelogical environs of hard-rock terrains where geo-
logical formations/structures vary drastically within a few 
metres, as shown in the resistivity models. The present 
work may serve as role model for groundwater explora-
tion in other parts of the granitic terrains using ERT. 
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