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ABSTRACT

The aim of the study is to identify the seepag&eshwater around the embankment of reservoir ough 2D
electrical resistivity imaging (ERI) technique. Tvileshwater reservoirs were built in the industriegdmplex,
Thoothukudi with dimensions of 500m length and 3@fth each and paved with insulating materialts bottom
to arrest the seepage. The 2D ERI technique wadumead with the help of resistivity meter, Multiearable, wire
spool and rods in three profiles with Wenner Camfidgion. The collected resistivity data was coneérin to the
apparent resistivity data converted in to 2D pseeftion with the use of Res2DINV software. Thehfvaser
zone(120 Ohm.m), Saltwater (1-5 Ohm-m), Clay (®hén.m) and Sandstone (above 200 Ohm.m) in thengotai
observation using 2D ERI technique. The pseudasegictures were used for the quality and quantitythe
seepage zone in the clay formation.
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INTRODUCTION

The study area Thoothukudi district is one of thgpadrtant coastal district of Tamil Nadu State. Tistrict is

located between 80.41'50.4” and 78000'50”N Latitsidand 77040’ and 78010’'E Longitudes. The Easterhgia
the district is bordered by Gulf of Mannar. Of tile geophysical techniques the self potential teted resistivity

imaging technique is widely applied to detect thepage condition in dam sites and oil piping irentgears. The
2D electrical resistivity imaging technique hasreeplied to detect the seepage path around thtcedd storage
freshwater reservoir in the industrial complex modthukudi.

Location of the study area

Two identical freshwater storage reservoirs werestroicted in the industrial complex in Thoothukudihe
reservoir sites are located at the superficial di¢p@f paleomarine deposits, comprising heterogesnenedia of
sands, silts and clays enriched with salts andebwiater. The bottom of the reservoir is completagpled with
polypropylene sheet. The northern bound is 500nd;the western side length is 333m and southemlsityth is
about 400m respectively. The length of the easteand is 300m common and shared with another sorag
reservoir . The average depth of the tank is 3ne Width of the concrete bund around the reserglt7m. The
maximum capacity of the tank is 87MG. Another sgeraeservoir has maintained its level of water wuthloss.
The reservoir which is subjected to the preserdyshas resulted heavy loss of water by subsurfaepage. To
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locate the subsurface seepage path of the freshimbethe ground 2D electrical resistivity imagistudies were
carried out around the embankment of the storaggrveir tank (Fig.1).

Fig. 1 Location map of Thoothukudi and schematic diagram of the storage reservoirsat Industrial Complex, Thoothukudi.

Profile 1, to a length of 180m with electrode imtds of 5, 10, 15, 20, 25, 30 and 35m in the NWheorof the
reservoir tank in N-S orientation was carried éubfile 2 was orientated in N10°W - S10°E directitmna distance
of 180m with electrodes interval of 5, 10, 15, 28, 30 and 35m. This profile covers the SW sidethefreservoir
tank. The trends of the profile 3 is E -W directiona distance of 180m with electrodes intervab 010, 15, 20, 25
and 30m; covered the southern part of the resetank. Profile 4 covers the northern boundaryheftank with E-
W trend to a distance of 180m. The electrodesvaterof these profiles are 5, 10, 15, 20, 25 armd.30

2D Electrical resistivity imaging measuremnts

The electrical resistivity imaging technique is endively used for all the geotechnical applicatioNsw the

imaging technique is also applied to detect theoage conditions around the embankment of freshvsteage
reservoir located in the Industrial Complex, Thadidi. For the 2D electrical resistivity imaging,eWher array
was adopted. The resistivity contrast displayethenpseudosection was used to find out the seegfdgesh water
discharged from the reservoir into the paleomaideposits around the tank in the study area. Arch$zl2

[11,[2].[3].[4].[5] have studied seepage conditiaround the dam site through resistivity and setéptial methods.
The electrical resistivity of the soil depends atusation, porosity, permeability, ionic contenttioé¢ pore fluids and
clay content. The characteristic features of re#igtand streaming potential were studied by Buée al., 1989 [6],
[71,[8].,[9] and [10] using the 2D electrical resisty method.

MATERIALSAND METHODS

The 2D electrical resistivity imaging techniqueaigast and cost effective technique, which covets lvertical and
horizontal changes in the surface and the subsudhthe geological formations of the study aread€&termine the
true subsurface resistivity, the collected resigtidata are inverted into apparent resistivity addty using
RES2DINV Ver.3.56 software and iterated to calailatresistivity model section. This approach miaasithe
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difference between the observed data and the edéclibpparent resistivity values. The data welleaed using
the equipment of Aquameter CRM 500, 48 steel addets, 12 Volts battery, multi core cables to atleraj 240m
and manually operated switching unit have been @isethe data collection. Wenner electrode configion has
been used for 2D electrical resistivity imagingdsts.

RESULTS

The 2D electrical resistivity imaging profile gealty corresponds with low and high resistivity zerrespectively.
The resistivity contrast technique is used to idig@ind correlate sub surface lithological and &eucharacteristics
features of salt and fresh water around the embantsyof freshwater storage reservoir tank tank.

DISCUSSION AND CONCLUSION

The profile 1 (Fig.2) trends N-S direction to adén of 180m. From the pseudosection the range \edrgion
resistivity values vary from 2.92 to 1552 Ohm.meTield observation and the distribution patternresistivity
values in the pseudosection are used to classifyfighd conditions as dry zone at the surfacensafioil at the
bottom; freshwater admixtured sands / clay layéstiduted in the subsurface and at some places aigtepth of
10m. The resistivity values for the dry layers shitw variations from 137 to 503 Ohm.m. The salio#/day
layers are distributed in the bottom of the pseadtisn with the range of resistivity values fron8%.to 19.6
Ohm.m. The sandy layers soaked with freshwaterargelnl from the reservoir show the resistivity valérem 19.6
to 137 Ohm.m.
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Fig. 2 2D electrical resistivity imaging pseudosection along profile 1 depictsthe seepage zone around the embankment of freshwater
storage reservoir.

The psedosection along the profile 2 (Fig.3) treNdS°E-S10°W direction to a length of 110m show rémege of
resistivity values from 137-503 Ohm at a depth étmeen 3.88 to 13.9m is interpreted as the dry zof@e sand
and freshwater layers which are soaked with freséww@charged from reservoir show the resistivajues from
19.6-137 Ohm.m are seen at a depth of 12m. Theakseepage structure of the groundwater reclazgee is
clearly demarcated in the pseudosection (120 Ohmuith) width of 15m and to a depth 12m. The salirster
formation with clay bed / alluvium sediments areritified with the low range of resistivity valugeih 5.36-19.6
Ohm.m at a depths of 3.88-13.4 m.
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Fig. 32D electrical resistivity imaging pseudosection along profile 2 depicts the seepage zone around the embankment of freshwater
storage reservoir.

The pseudosection along the profile 3 (Fig .4)dseN -S direction to a length of 180m exhibit tkeistivity range
of 137-503 Ohm.m at a depths in between 1.25 ®drl.for dry sandy layer. For the sands saturatatl wi
freshwater the resistivity values that range frd#r61137 Ohm.m extended to a depth of 12m. Theosdrseepage
is clearly identified in the profile at two pointd the pseudosection and a maximum width of 15me Vértical
range of seepage zone is 18 m. Saline water wathlid / alluvium sediments are distinguish with ldw range of
resistivity values from 5.36-19.6 at a depths @#4-17.3m.
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Fig. 4 2D electrical resistivity imaging pseudosection along profile 3 depicts the seepage zone around the embankment of freshwater
storage reservoir.

The profile 4 (Fig.5) trends E -W direction to aaggh of 180m. Dry sandy layer covered in the topthsf

pseudosection illustrate resistivity values fron7-B93 Ohm.m from surface to a depths of 1.25 td 13. For the
sand immersed with freshwater reveal resistivityi@s that ranges from 19.6-137 Ohm.m at a depflv&m. This
vertical seepage feature is identified from registivalues from 19-137 Ohm.m. The depth of thetical seepage
feature is enlarged up to a depth of 18m. Salinemwith clay bed / alluvium sediments are diffdiated with the
low resistivity values that range from 5.36-19.@atepth in between 9.44-17.3m.

The analyses of the psedosections along the pdfilé clearly show three broader divisions vizy, done; fresh

water mixed sandy, clay sands and saline wateclesdi soil zone. The seepage zones in these psédoseare

found vertical geometrical sections cutting acttbesoverlying dry formations and underlying salg@ands and clay
formations.
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Fig.5 2D electrical resistivity imaging pseudosection along profile 2 depicts the seepage zone around the embankment of freshwater
storage reservoir.
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