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ABSTRACT

Electrical resistivity measurements was conducte@draold waste dumpsite in Uyo Local Governmentafie
determine leachate contamination to soils, and ftssible contamination to subsurface groundwaleventy
vertical electric sounding (VES) lines were meadtrea grid format spaced at about 50m intervalse BEquipment
used was the Abem Terrameter “SAS 1000”, the data analysed using computer processed methods kéth t
following softwares Zoody software, surface 9.@ 8D field pro programmes. The analysis indicat there was
leachate contaminant at the dumpsite with a vewy flesistivity of 4.50hms-9.50hms which infiltrateddepths of
3.5m-5.1m within the top layer. The result indictitat the leachate was localized at about 50m ftbendumpsite
and is spreading in the direction of the groundwdlw.

Keywords: leachate, Terrameter, Groundwater, Zoody softw@oamtamination.

INTRODUCTION

Electrical resistivity methods are well known inlideating the subsurface resistivities both vetltycand laterally.
Waste dumpsite over time are expected to releasehd¢e to the surrounding environments, these #esh
originate due to the disposal of domestic and itrchissolid waste, they are highly conductive mierand are
major source to acquifer contamination [5],[12Jn&& resistivity is the inverse of conductivity, alécal resistivity
method is a popular tool for ground water explamatj11], its also used in determining groundwateality, i.e
whether the water is saline, fresh or contaminpt&f’],[8],[10],[13].

In studying the leachate effects, it's expectedt thi@eas of high concentrations of leachate, theitt be a
corresponding very high value of conductivity andeay low value of resistivity [1],[12], [14]. Thabove concept
guides the use of this method in studying this eaktmpsite new Uyo local government headquarterskima
Ibom State, Nigeria. The waste dumpsite is locatithin latitude 8 02’ 36” N and longitude %56'00” E, however
the survey covered other locations within Uyo Miedity from latitude 5.02 — 5.04 N and longitud®5p-7.59E.
The study area was accessed through major and muadrand tracts created by field guides. The GBS wsed in
collecting the mean sea level elevation in all WS data points. The coordinate positions of thweyuarea and
the elevations obtained from the GPS is contousctha topographic elevation map of the study afigd)( The
dumpsite indicate a moderately low elevation of @b80m. The elevation increases towards Uniuyo smd
indicating the surface wash out direction towahdsdumpsite.
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Fig. 1 Elevation Map of the study area

Geologically, the Uyo area of Akwa lbom State belemo the Niger Delta region of Nigeria. The ariea Wwithin
the tertiary to Quatenery period and comprise afdbe to Pleistocene coastal plan sandstones of alay shales
which grade to the Itara formations of the lowenBe trough (Fig.2).

MATERIALSAND METHODS
The following materials were used in this study:

(i) The Abem Terrameter (SAS 1000) is the main instntrased in collecting VES data.
(ii) Zoody software is the major data processing arapnétation package.

GPS is the global positioning system used in obtgitongitude and latitude positions of VES datanpm for
contouring the 2D subsurface maps

(iif) Surface 9.0 is the golden software package usedrtouring 2-D maps
(iv) 3-D field pro is the software for projection in 3@aps

The method of study involves field data acquisititiiook two weeks for the collection of twentyOj2VES data in

a grid format (fig 3.0). The field measurements avelone using the schlumberger array where AB/2ectrr
separation was between 250 -300m and MN/2 the pateseparation was between 30-40m. The mathenhatica
expressions for the schlumberger array is illugtnain [9].
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Fig. 2 Geologic Map of the study area
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A total of twenty (20) vertical electric soundingES) measurements were made in the survey areaVE®
measurement around the dumpsite had several chafiewhere steep valley prevented the current ebietrin

attaining the maximum current separation, suctslinere.
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Fig. 3 Sketch VES L ocations of the study area
RESULTSAND DISCUSSION

All the data sets collected from the VES surveysewsocessed electronically using different sofearogrammes
as stated in materials used. The Zoody softwargranome is the major data processing programme, \wiese
active it pops for AB/2, MN/2 angdy data, it utilizes various iterations equationgptoduce model plots showing
calculated and observed plots. [2],[3],[10]

Also created at each programme run is a layer fioindicating depth and resistivities values,@anbination of
these layer files and the model plots are usedaating the Geomodels for each VES location. ThenGxelel is a
representative section showing vertical depth inensewith their corresponding no of subsurface fsyand their
corresponding earth resistivities.

Though twenty (20) VES locations were studied dolyr (4) model plots and four (4) Geomodel from VES,6,4
will be presented for illustration purpose. Theutesf VES 1 was displayed as (Fig 4) model plotyb 01 and the
geomodel (fig 5) as geomodel VES 01. This VES imelirectly on the dumpsite, the top layer has gy ‘ew
resistivity value of 4.50hms and is about 5.1m d&éw very low resistivity top layer indicate thesgible presence
of leachate contamination. VES 02 is displayedfigs6) and the geomodel plot as geomodel plot ob Wyig 7).
This VES is about 150m away from the dumpsite.ttijs layer has a very high resistivity value of ab®797 ohms
which indicate no effect of the leachate contanmdmatVES 06 results is displayed as model plot gb 06 (fig.8)
and the geomodel plot as geomodel plot of Uyo @69, this VES is about 500m away from the dungpgihas a
high resistivity value of about 1128 ohms for tleg tlayer. This model indicate no influence of tleadhate
contamination.

Also VES 04 result is displayed as model plot obl (Fig. 10) and the geomodel plot as gomodédlgfittyo 04
(Fig.11). This VES is about 50m away from the duitepsThe top layer has a very low resisitivity ab®hms
which penetrated to depths of 3.5m. Its top layer possible influence of leachate contamination.

VES 05-VES 020 were analysed in a similar mannedescribed above and the results of their top layer
(overburden) resisitivities map is displayed (f@).115]. Also the water level layer resistivitiegm estimated from
both the model and geomodel plots of the twenty §2BS and the results displayed as the 2D groungmfw
direction map of the study area (fig.13).

Similarly, the 3D model of the dumpsite and its iemvs was plotted using field pro with inputs asedourden
thickness resistivities of the top layers, and ali@n above level were modeled to obtain the 30vvié the waste
dumpsite. The Dumpsite has a low resistivity < efand had only a localized spread within areaswfdlevation
of 50-60m.

The waste dumpsite has a moderately low elevatidsDm which increases towards Uniuyo, so the serfaash
out direction is towards the dumpsite. In estinmtihe spread of the suppose leachate contamin&tom the
dumpsite and the possible infiltration of the legtehto the subsurface groundwater, the resisitivip of the top
layer (fig.12) and the groundwater flow directioapn(fig.13) were utilized. The resistivity map béttop layer was
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contoured at 20 ohms intervals with the dumpsitéritaeven lower resistivities values as shown irdedglot and
gemodel plots of VES 01 and VES 4. The geomodel randel plots indicate abnormally low resistivitylwas
(4.5.9.50hms) which indicate leachate contaminattbrthe top layer. Also the dumpsite (fig.12) ofet2-D

resistivity model map of the top layer indicatesisBvity values of <20 ohms within the dumpsite.

The groundwater flow direction was contoured widlsistivities of subsurface layers between 100 ohoh E50
ohms using geomodel plots with values within sufzsér layer between 50 ohms and 400 ohms (fig. 1183. Skudy
reveals the groundwater occurred in areas withstigies between 100-150 ohms and is towards dlvene from

the waste dump in the N-S direction. Also from Umiut flow towards the ravine in the S-N direction.

However, 3D model of the dumpsite (fig.14) reveillat the dumpsite has a moderately low elevatioth Wie
thickness of the invaded leachate < 10m the spoé#lge leachate is localized with resistivitiesuesd < 100 ohm

(4.5 — 9.5) and lies within the top layer of thenhsite area.
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Fig. 14 3D Resistivity Model of waste Dumpsite
CONCLUSION

Though the results from 2D resistivity modelingtbé top layer and 3D model of the waste dumpsiticate a
shallow depth penetration of the leachate < 10maaludtalized spread of <100m. The inhabitants aitam Street,
Effiong Udo Akpan Street which are in the downslse of the groundwater flow direction be advisedvoid
using shallow dug had wells to avoid the infiltoatiof the leachate contamination to shallow growader levels.
Only deep cased wells > 100m should be recommefodébe inhabitants of these areas.
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