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Research Highlights:

« The present study area comprises hard crystalline rocks of the Eastern Ghats Mabile Belt. For a long
period, residents in this area have been suffering from a severe water crisis. To overcome this problem,
for the first time we attempted to identify the groundwater potential zones in the current study area.

To explore groundwater, hydrogeological studies and remote sensing were combined.

In order to determine the optimal locations to drill boreholes in the research region, the vertical electrical sounding
(VES) technique is utilised in this study to locate and delineate subsurface water structures, evaluate the aquifer's
capacity protection, and then estimate the groundwater potential.

+«+ Based on the computed transmissivity statistics, four groundwater potential zones (moderate, low, very

low, and negligible) have been identified for the research region.
Abstract
Finding the groundwater in sedimentary rocks is not difficult until a region is covered in thick clay but
identifying the fracture zones in hard rock terrain is always incredibly difficult. To solve this issue in the
Maredumilli mandal in the East Godavari district of Andhra Pradesh. In this work, the vertical electrical
sounding (VES) technique is used to find and delineate subsurface water structures, assess the aquifer's capacity
protection, hence estimate the groundwater potential,to find the best locations to drill boreholes in the research
area. In order to do that, we used resistivity data from 108 vertical electrical soundings (conducted with a
Schlumberger array) in the hard rock terrains of the Eastern Ghat Mobile Belt (EGMB) of the study area. The
data were analysed and interpreted using IP12win software to ascertain the true resistivities and thicknesses of
the underlying strata.. Khondalites and Charnockites are the local geology. A serious water problem affects the
local population. .The major goal of this research is to locate prospective sources of groundwater using aquifer
characteristics derived from secondary geophysical parameters (Dar-zarouk parameters), which might be used to
meet human needs for sustenance.
To achieve this, we chose four villages in the mandal to conduct detailed geo-electrical surveys, and the data
were interpreted to determine the subsurface layers. The Dar-zarrouk (DZ) parameters were determined using
the layer parameters. These properties of the Dar-Zarouk (DZ) parameters have been utilised to investigate the
hydrodynamic parameters (hydraulic conductivity and transmissivity) that identify an area's potential aquifer.
The results shows that three to five lithological layers were observed in the study area.Based on the findings, the
resistivity and thickness of the topsoil layer ranged from 0.75 — 6.48 m and 16-2761 Qm, second layer starting
with 1.81- 47.7 m and 16.7-1855 Qm, third layer ranging from 4.38 — 88.6 m and 6.56 — 3609 Qm, and
fourthlayer ranging from 13.4-33 m and 26.1 - 8500 Qm finally fifth layer resistivity range is 231- 8265 Qm.
The average depth to basement is 30.98 m. Four classifications of groundwater potential zones (moderate, low,
very low, and negligible) have been assigned to the research region based on the computed transmittivity data.
Keywords: Vertical Electrical Soundings, Resisitivity, Geo electrical section, Aquifer transmissivity.
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Introduction

One of the most essential elements for life, water has played a crucial role in the advancement of
civilisation from the prehistoric era. Due to the world's population's rapid growth, there is an increased need to
locate and establish a source of safe drinking water.Groundwater is majorly derived from air moisture that has
precipitated and seeped into the soil and subsurface layers (Kwami et al. 2018). The occurrence and movement
of groundwater is influenced by hydrological factors such as the porosity and permeability of rocks, which are
inturn controlled by the size, shape, and arrangement of the rock's grain (D.K.Todd 2005).

Finding possible drill sites for groundwater exploration in hard rock areas is a difficult issue that can be
handled using electrical imaging techniques, remote sensing, and geographic information systems approaches.
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Hard rocks and alluvial aquifers dominate the semi-arid regions of the Indian subcontinent, and it is crucial to
comprehend the nature of the aquifer systems in these areas (Jha and Sinha 2009). Finding the groundwater in
sedimentary rocks is not a tough task until an area is covered with thick clay but in hard rock terrain, it is always
an incredible challenge to locate the fracture zones. Due to the lack of primary intergranular porosity in aquifers
of hard rock regime, secondary porosity is primarily responsible for controlling groundwater movement (Das,
2017). Secondary porosity is produced when lineament intersection, fracturing, and faulting of the underlying
rocks.The indigenous people that inhabit this region struggle with access to water for drinking, domestic use,
and agricultural purposes. To fetch a pot of water to drink, they must walk for miles.By locating groundwater
potential zones, they can obtain potable drinking water necessary for their existence. However,Groundwater
investigation is challenging in these places.

Different Geophysical research investigations are there for prospecting, evaluation and management of
groundwater resources. The electrical resistivity survey, which includes Transient Electro Magnetic (TEM),
Very Low Frequency (VLF), Electrical Resistivity Tomography (ERT), and Ground Penetrating Radar (GPR),
these methods were used to locate possible bore holes in hard rock regions (B.V. Rao and Y.S. Prasad 2021; A.
Iswahyudi et al. 2021; balakrishna et al. 2014; B.B.babu et al. 2022). When compared to other geophysical
survey methods Vertical Electrical Sounding (VES) is one of the most most reliable geophysical techniques for
groundwater investigation (Chambers et al. 2013). Finding feasible aquifers for a consistent and sustainable
water supply has shown to be a reliable and effective use of the geophysical survey technique known as
electrical resistivity survey (Adeniji et al. 2013). Numerous scholars have applied this technique in various
regions of India and abroad (Adepelumi et al. 2006; Kshetrimayum and Bajpai 2011; Kumar 2012; Sinha et al.
2013; Aizebeokhai and Oyeyemi 2013; Atwia and Masoud 2013; Galazoulas et al. 2015; Aluko et al. 2017;
Greggio et al. 2018; Gao et al. 2018 etc.)

This research's primary goal is to determining the ground water potential zones by using Dar-Zarrouk
(D-Z) characteristics to determine the aquifer transmissivity and hydraulic conductivity in Maredumilli mandal
of East Godavari district, Andhra Pradesh state, India. The rocks of the present study region are Khondalites and
Charnockites. The people living this region are mostly tribal people and are facing acute shortage of drinking
water. Therefore, it is crucial to accurately estimate and predict groundwater recharge before drilling a bore well
in the area.This research work may be helpful in future to their sustainable development of the community.

Study area and Problem

Maredumilli Mandal is located in a geographic intersection of latitudes 17.462 and 17.863 in the north and
longitudes 81.512 and 81.865 in the east. The Mandal is bordered by the North Chintur Mandal and the State of
Orissa, on the south and west by the West Godavari and Khammam districts, and on the east by the Y.
Ramavaram Mandal. In the East Godavari district, Maredumilli Mandal is one of the largest places with a forest
cover. It covers an area of 951.7 sq km and receives an average rainfall of 153.33 cm/year It is characterized by
typical hard rock terrain of East Ghat Mobile Belt (EGMB) and the intersected structural ineament are the
principle source for groundwater occurrence.

The altitude of the region ranges between 14 to 1367 meters Above Mean Sea Level (AMSL). About
93.94 % of the region is covered by mountainous landforms with valleys. The Khondalite and Charnockite
group of rocks completely cover the research area (Figure. 1) khondalites are not as hard as Charnockites and
have a medium to coarse grain(N.subba Rao 2012). Due to their medium to coarse-grained texture and higher
feldspar composition than quartz, they are readily weathered and fractured. They are capable of transporting and
storing water. The Charnockites are fine to medium-grained, massive, hard, and compact rocks. Due to their
higher quartz content than feldspar, they are not easily weathered and fractured and cannot transfer or store
water(N.subba Rao 2012).

For groundwater exploration study, we have used four villages in Maredumilli Mandal namely
Devarapalli, Kundada, Pujaripakalu, and Vetukuru have been selected for geoelectrical survey. The criteria to
choose these villages are accessibility (transport facility) to reach the villages, population of each village
(number of people living in the villages) and their water demand. Though there are 71 villages in the Mandal, as
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per the 2011 senses, major percentage of the population of the Mandal was found in and around these four
villages. There are 158 lineaments altogether in the study region (Figure 1). The nature of every lineament is
structural. In the direction of alignment of lineaments, only the spread of the soundings is laid.

Data and Methodology

In and around four villages the study area, 108 vertical electrical soundings were performed. out of them 48
soundings have been collected from the Andhra Pradesh State Groundwater and Water Audit Department
(APGWAD) and the remaining 60 locations, the first author has conducted the survey with DDR3 Resistivity
meter. Out of 108 soundings, 18 soundings were conducted in and around Devarapalli, and another 18
soundings in Kundada, 15 soundings in Pujaripakalu, and 30 soundings in Vetukuru villages were conducted
(Figure 1). The remaining soundings were conducted near villages namely Sunnampadu, Mosuru, and
Maredumilli. All the soundings were conducted with Schlumberger configuration and the maximum current
electrode spacing varies from 120 to 200 meters. IPI2Win GUI based software was used to interpret all the VES
curves due to its effectiveness (Rao et al. 2019).
The resultant primary geoelectrical parameters (resistivity and thicknesses of layers) to determine the secondary
(Dar-zarrouk) parameters.Then, these parameters were utilized in the calculation of aquifer parameters like
hydraulic conductivity and transmissivity. Finally, the potential groundwater locations in each village have been
identified based on the resultant aquifer transmissivity values and the thickness of the aquifer

Based on the total longitudinal conductance values, the aquifer protection capacity (APC) is
determined (Obiora et al. 2015; Adeniji et al. 2014).) that can be derived from the primary layer parameters
using the following equation (Equation. 1)

n

Szzﬁ,where i indicates layer number
i=1 Pj (1)

Using equation 2, the total transverse resistance (T) was computed.

T:Zn: h. xp,
=1 2

The longitudinal resistivity (p.) and transverse resistivity (p1) values were calculated from the derived
values of S and T using equations 3 and 4.

p.= H/S ?3)
p.= T/H 4
Where H = X hi, H is the depth to the lowest geoelectrical layer and hi is the height

In compacted rocks, weathering and fracturing increase porosity and permeability; this leads to inhomogeneity
in the basement, which is quantified by the coefficient of anisotropy (Equation 5) (Ayuk et al. 2013).

= |Pr
P ©)

From the Dar-zarrouk parameters, the aquifer parameters, such as hydraulic conductivity (K) and aquifer
transmissivity (Tr), were calculated. According to Todd (1980), equation 6 illustrates the connection between
the aquifer transmissivity (Tr) and hydraulic conductivity (K).

T, = KoT. (6)
The hydraulic conductivity (K) was estimated using the equation presented below, where “c” represents
electrical conductivity (which is reciprocal of resistivity), and T represents transverse resistance (Heigold et al.
1979).

K =386.40R %%
o ™
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Where Rrw = Aquifer resistivity (Resistivity of the assumed aquiferous layer based on the interpreted
curves). Higher values of transmissivity (Tr) are a sign of productive groundwater aquifers, According to table 2
(Offodile 1983), aquifers are divided into five categories based on their transmissivity (Tr) values,

A total of 8 geo-electrical sections were drawn at favorable locations to view the subsurface aquifer in

2 D (Dimension). The nearest neighborhood methodology was used for the generation of these 2D sections.
Results:
Based on the computed results, 3 to 5 lithological layers are noticed in the study area. The three layer curve,
which encompassed the research area, was classified by the H(31), A(10), and Q(3) curve types.. The study
region was covered by the four layer cases HA(16), KH(16), QH(26) HK(1) and KQ(1) curve types. Five layer
curves QHA(2), KHA(1) and HKH(1). The topsoil layer thickness and resistivity values range from 0.75 —
6.48 m and 16-2761 Qm, range of the second layer 1.81- 47.7 m and 16.7-1855 Qm, third layer ranging from
4.38 —88.6 mand 6.56 — 3609 Qm, and fourthlayer ranging from 13.4-33 m and 26.1 - 8500 Qm finally fifth
layer resistivity range is 231- 8265 Qm.

The lithological layers with varying resistivity from 10 — 150 Qm are inferred as aquifer formations in
the area and the aquifer thickness maps for each village have been prepared. The interpreted outcomes of
sounding data were also used to construct the spatial distribution maps of depth to the bottom-most layer
(bedrock) (Fig. 6). According to Table 1, total longitudinal conductance ranges from a minimum of 0.02
Siemens to a maximum of 3.69 Siemens. The transverse resistance (T) values vary from 209.6 to 68246.2 ohm-
m? (Table 1). The longitudinal resistivity (pvy values vary in the range from 15.5942 to 1788.71 ohm-m and
The range of the transverse resistivity (T) values is 17.22 to 1844 ohm-m. Table 1 shows that the coefficient of
anisotropy ranges from 1.0 to 2.23 based on the results of the VES data that have been interpreted.

Discussion

From the interpreted results of sounding data, the layers obtained with resistivity range from 10 to 200 Qm have
been considered as the groundwater aquifers ( Rao et al. 2019) then the aquifer thickness has been calculated at
each sounding location. The spatial distribution maps of aquifer thickness were prepared for the selected four
villages (Figure 2). From these spatial distribution maps, it is observed that in Devarapalli village (Figure 2a),
the moderate aquifer thickness (21.8 — 36.6 m) is obtained in the Easten parts of the village. This may be due to
the presence of two structural lineaments passing through the village. These two intersected lineaments are the
sources of rock weathering or fracturing in this region. Whereas on the Western side, the aquifer thickness is
less than 21.8 m and it is reduced to 6.79 m westward. (Figure 2b) shows that 3/4™ of Kundada village is found
as good aquiferous zones (Aquifer thickness 30.7 — 52.9 m) which are formed due to intense weathering or
fracturing along the existing structural lineaments (Faults) in the village. The Western side of the village is
having less (<23.1 m) aquifer thickness due to the N-S extended ridge in these regions.

In Pujaripakalu village (Figure 2c), the good to moderate aquifer thickness (20.9 — 41.6 m) is found in
the northern region of the village. This high thickness is obtained due to the deposition of sediments transported
from the nearby hill and weathering of underground rock along the fracture zones found in the village. Whereas,
in the southern region, the aquifer thickness is found less than 20.8 m and it reduces to zero southward near a
hill. The aquifer thickness map of Vetukuru village (Figure 2d) shows that the village is covered with moderate
to good thickness (22.4— 51.6 m) except for a small patch in the southernmost regions. The high aquifer
thickness in this village is obtained due to weathering of fracturing of rocks along existing faults (Structural
lineaments) in the village. The lower thickness values are obtained near hilly terrain in the southern region.

The depth to the basement has been calculated from the results of VES data and respective spatial
distribution maps have been prepared for the above-selected four villages (Figure 3). It is clear from all the
spatial distribution maps of basement depth that the shallow depth (<20 m) is found near hilly terrain and deep
basement depth (20 — 61.3 m) is observed in pediment-pediplain complex zones. The deep basement depth in
both Devarapalli and Kundada villages is obtained in the Eastern regions of the villages (Figures 3a and 3b). It
is also observed from figures 3c and 3d that the northern regions of both Pujaripakalu and Vetukuru villages are
found to be deeper basement zones. These deeper basement zones in selected four villages may be the zones of
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groundwater recharge as the above layers from the basement are characterized by weathering or fracturing. It is
also observed from the results of VES curves as the resultant resistivity of overlying layers is below 200 Qm.

The 2D subsurface sections are very useful to have an idea of lateral extent of aquifers in the study
area. Based on the interpreted resistivity values, and major geology of the area (khondalites group of rocks), the
lithology of subsurface is classified broadly into weathered, semi weathered, highly weathered, and hard
khondalites. Table 3 displays the resistivity ranges of various formations. With the exception of a relatively
small number of curves with a high second layer resistivity, the majority of curves initially display a declining
tendency. The details discussion of the generated 2D geoelectrical sections has been presented below.

The geo-electric section AA™ was drawn by joining 8 soundings (VES-4, 9, 11, 13, 14, 15,16, and 18)
conducted in Devarapalli village. This section AA’ passes in the direction of NW-SE with a length of 2.25 km.
This section's elevation varies from 284 to 329 meters above mean sea level (msl) (Figure 4). The variation of
the aquifer's resistivity is varying from 27.9 to 145 Qm. Along this section, the aquifer is formed with weathered
and semi-weathered khondalites. The aquifer thickness is ranging from 13.8 to 36.6 m. The good aquifer with
better thickness is extending from a distance of 600 m to 2300 m. Hence, a well can be recommended for
drilling anywhere along this section from 600 m to 2300 m.

Section BB"s topography ranges from 316 to 319 meters above mean sea level (msl) (Figure 5). This
section runs along the direction of SW-NE with a length of 1.3 km. It was prepared by combining the soundings
of VES-3, 5, 7 and 14 in Devrapalli village. The formations identified along this section are topsoil followed by
weathered khondalite which is overlain by semi-weathered khondalite. The bottom-most layer is hard khondalite
of high resistivity (more than 326 Qm). The weathered and semi-weathered khondalite formations collectively
form the aquifer along this section. The resistivity and thicknesses of the aquifer are ranging from 37 to 112.4
Qm and from 16.9 to 28.6 m respectively. VES locations VES-3 and VES-14 can be recommended for drilling
in this section.

The length of the CC" section is 3.7 km and it runs along the E-W direction. The altitude ranges from
547 to 581 meters above mean sea level (Figure 6). Seven vertical electrical soundings (VES-19, 20, 21, 23, 25,
33 & 36) in Kundada village were used to draw this section. Along this section, the aquifer’s resistivity alters
from 41.4 to 98.4 Qm and its thickness varies from 10.7 to 52.9 m. From the above figure, it is understood that
the bore well can be recommended at any location from a distance of 1.2 km to 3.8 km from A.

In village Kundada, the soundings used to generate the section DD" are VES-26, 28, 32, and 34. The
section follows the E-W direction with a length of 2.04 km (Figure 7). The lithology of the section just below
the topsoil is highly weathered khondalite and the next successive layers are weathered and semi-weathered
khondalite. The bottom-most layer is hard khondalite. The topography of this section's varies from 526 to 549
meters above mean sea level (amsl). The thickness and resistivity of aquifer is extended from 16.1 to 35.9 m and
30.5 to 195.1 Qm respectively. The region between the sounding locations VES-26 and VES-34 can be
recommended drill a well along this section.

From figure 8, it is clear that the along the section EE", the inferred lithological formations are top soil
followed by highly weathered khondalite and next two successive layers are weathered & semi weathered
khondalites. The bottom layer is hard khondalite. The length of the section is 2.3 km that passes in NW-SE
direction by joining the sounding points VES-73, 74, 75 and 76 in GM Valasa village. Both the resistivity and
thicknesses of the aquifer in this section varies from 86.5 to 238 Qm and 20.3 to 44.1m. The altitude of the
profile alters in between 531 and 559 m. The suggested wells for drilling in this section are VES-74 and VES-
76.

The topography of section FF" changes from 448 to 469 meters (Figure 9). The section passes through
NW-SE direction with a length of 1400 m. The sounding points conducted in Pujaripakalu village (VES-41, 42,
44, 45, 46 & 48) were joined to generate this profile. The lithological formations weathered and semi weathered
khondalites form major aquifer along this section. The aquifer resistivity and thicknesses vary from 153 to 223
Qm and 9.87 to 41.6 m respectively. The section up to a distance of 1000 m from point F can be recommended
for drilling a well.

The soundings carried out in Pujaripakalu village along the section GG™ are VES 43, VES 44, VES 47
and VES 49 and it travels in a NE-SW direction. with a length of 901m (Figure 10). The topography of the
section changes from 440 m to 489 m. In this section the aquifer resisitivity ranges from16.7 tol60 Qm and the
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inferred lithological formations such as weathered and semi weathered khondalites form the aquifer of the
section. The aquifer thickness differs from 25.9 to 41.6 m. The complete section can be recommended for
drilling a well.

This section HH" passes in the direction of N-S with a length of 86 m (Fig. 9). This section was
selected in Vetukuru village by joining the soundings VES-86, 94, 95, 97 and 101. The dominant formations of
the section are weathered and semi weathered khondalites with an altitude change of 33 meters (Minimum -
483m and maximum - 516 m). Aquifer’s resistivity is varying from 43.4 to 223 Qm. The complete section can
be recommended for drilling a well as the minimum aquifer thickness along this profile is 26 m and maximum is
44.2 m.

Clay and shale, which are extremely impermeable materials with low resistivity values, frequently have
high longitudinal conductance values (S), whereas dry sand and gravel, which are permeable materials with high
resistivity values, typically have low S values (Adeniji et al. 2014). Low longitudinal conductance (S) values are
related to poor and weak APC, whereas high values of S are related to exceptional and good APC. Following the
classification (Table 2) of Oladapo et al. (2004), the spatial distribution maps of S for the four villages of
Maredumilli mandal have been prepared (Figure 12).

From the resultant values of S and its qualitative spatial distribution maps, it is observed that the
aquifers of all the four villages are mostly fallen under moderate protective capacity (Figure 12). The complete
area of Devarapalli village is classified under moderate protective capacity except for a small patch between
VES-1 and VES-13 (Figure 12a). In Kundada village, the locations VES-20, 28 and 35 are classified as weak,
and the VES points VES-21, 24 and 26 are fallen under good protective capacity (Figure 12b). The remaining
area of the village is covered by a moderate category of aquifer protective capacity as per longitudinal
conductance values.

As per figure 12c, the complete Pujaripakalu village is classified as having moderate aquifer protective
capacity except for three locations (VES-42, 45, and 54). Since the longitudinal conductance values obtained
from the soundings conducted in Pujarpakalu village are below 0.46 Siements (<0.69). The 3/4™ region of
Vetukuru village is fallen under moderate aquifer protective capacity (Figure 12d). The central region of the
village is characterized by good protective capacity whereas the southernmost region is classified under the
weak category.

From the resultant values of total transverse resistance (T), it is observed that at most of the locations
the T value is high (> 1000 ohm-m?). It demonstrates that the entire research region is comprised of hard rock
terrain. It means that the lateral movement of infiltrated water dominates the vertical movement. Hence, there is
less chance of water storage in these regions and most of the water is getting discharged to the low-lying area.

From the spatial distribution maps of T, it is noticed that higher values (>1770 ohm-m?) are obtained in
Easter regions of Devarapalli village and lower values (<1030 ohm-m?) are found in Western region (Figure
13a). In Kundada village, the T values are higher than 1600 ohm-m? and very high values (> 3750 ohm-m?) are
observed in the Eastern region (Figure 13b). Figure 13c shows that major parts of Pujaripakalu village is
covered with higher (>5000 ohm-m?) values of T. At a few locations (VES-46, 48 and 53) in the central and
southernmost regions of the village, the total transverse resistance is less than 2000 ohm-m?. Whereas, 3/4"
region of the Vetukuru village is characterized by higher values (>2000 ohm-m?) of T (Figure 13d). Only in few
patches located in southernmost region of the village, T value is less than 1000 ohm-m?.

From the results of longitudinal resistivity (p_) and transverse resistivity (pr) it is observed that p_ is
less than prat each sounding location. It denotes an inhomogeneous and anisotropic subsurface geology. The
spatial distribution maps have been created for the four villages using these two values, which were used to
calculate the coefficient of anisotropy (X). (Figure 14). From the maps of anisotropy and following the report of
Singh and Singh (1970), it is found that complete Devarapalli and Vetukuru villages are good zones for
groundwater accumulation as A values obtained in these village is varying in between 1 and 1.5 (Figure 14a and
14b). Whereas in Kundada and Pujaripakalu villages, at a few locations (VES-20, 26, 41 and 52), the A values is
greater than 1.5. Other than these four locations, the remaining parts of the villages are considered as good
groundwater accumulation zones (Figure 14c and 14d).
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Figure 14. Spatial distribution maps of coefficient of anisotropy for a) Devarapalli b) Kundada c) Pujaripakalu
d) Vetukuru villages.

Considering the values of aquifer transmissivity and the classification of (Offodile 1983), the
groundwater potential map of four selected villages have been prepared (Figure 15). From figure 15a it is
observed that in Devarapalli village, only low and very low categories of groundwater potential locations have
been found. Out of 18 locations in the village 13 locations are found as low and 5 remaining 5 locations are
found as vary low potential for groundwater. Figure 15b shows that moderate, low and very low categories of
groundwater potential in Kundada village. In this village a total of 18 soundings were conducted. Out of which
only 3 locations are found moderate potential. The 11 locations are found low and the remaining 4 are very low
groundwater potential.

From figure 15c it is clear that only one location is found as moderate potential and 7 locations are low
category of groundwater potential. From the total number (15) of soundings conducted in this village 7 locations
are found very low groundwater potential. Out of 30 VES locations in Vetukuru village (Figure 15d), only one
location is found as moderate and 16 locations are found low category of potential. 12 locations in this village
are found very low category and another one location is found as negligible potential for groundwater recharge.

Conclusion

According to the findings, the research region contained three to five lithological layers. The thickness
of the topsoil layer and its resistivity values range from 0.75—6.48 m and 16-2761 Qm, the second layer ranges
from 1.81- 47.7 m and 16.7-1855 Qm, the third layer ranges from 4.38 — 88.6 m and 6.56 — 3609 Qm, and
fourth layer ranging from 13.4-33 m and 26.1 - 8500 Qm finally fifth layer resistivity range is 231- 8265 Qm.
The average depth to the basement is 30.98 m. The research region has been divided into four groundwater
potential zones (moderate, low, very low, and negligible) based on the computed transmissivity data. From the
results and spatial distribution maps, it is concluded that in the selected four villages, the aquifer thickness is
moderate (around 30 m) and its protective capacity is also moderate. The potentiality of groundwater storage is
low at the majority of the locations. Electrical resistivity values together with Dar-zarrouk parameters yield
useful information in hard rock terrains about the presence of an aquifer. However, it is inadequate to deal with
the situation on its own. If other information such as lineaments (From remote sensing) together with hydrologic
parameters (aquifer parameters) has revealed detailed information about the exploring groundwater.In hard rock
terrains, electrical resistivity values and Dar-zarrouk characteristics provide helpful information concerning the
existence of an aquifer. To handle the situation by itself, however, is insufficient. If additional data, such as
lineaments (from remote sensing) and hydrologic parameters (aquifer parameters), has provided coprehensive
knowledge about the exploration of groundwater.
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101 |VES_101 Metukuru 17631 BL75 P34 129 [146 86 |6 b6 [406 B415 [0.395 [B6.542  96.030 [1.053
102 VES_102 Metukuru 17634 PBL753 W46 [1.25 P25 B78 [B0.3 P4l J08L B413 [0.330 [103.442 [156.643 [1.231
103~ VES_103 |Vetukuru 17622 [BL756  [pr6l .4l [1687 PBL6 [3545 B7.01 [.021 [1788.708 [1843.994 [1.015
104 VES_104 |Vetukuru 1762 [BL753  [1413 B.75 P20 619 3609 0.94  [.031 B22.829 70.075 [1.441
105 VES_105 |Vetukuru 17631 [BL743 |08 086 P98 |75 0.8 P22 p40 80.56 [.392 [77.878  [128.784 [1.286
106  VES_106 |Vetukuru 17632 [BL74 750 [ B66  B.36 P57 P13 [1599 P7.66 [.099 P79.797 [95.946 [1.028
107 |VES_107 |Addarivalasa  [17.772 [BL767 |69 [L56 W47  [151 P52 16.66 [.037 W56.158 W58.424 [1.002
108 VES_108 [Boduluru 17692 [BL704  |p5  [L57 P58 @17 [180 E74 [.186 [0.896 [6.522 [1.087
Table 2.

Longitudinal Conductance (in  Protective capacity rating

Siemens)

> 10 Excellent

5-10 Very good

0.7-4.9 Good

0.2-0.69 Moderate

<0.19 Weak
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