
Research Journal of Agriculture and Biological Sciences, 6(3): 204-214, 2010

© 2010, INSInet Publication

Corresponding Author: O.O Fasunwon, Physics Department, Olabisi Onabanjo University, Ago Iwoye. Nigeria.
Email: sfasunwon@yahoo.co.uk

204

Impacts of a Dumpsite on the Neibourhood of a Part of Southwestern, Nigeria 
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Physics Department, Olabisi Onabanjo University, Ago Iwoye. Nigeria.

Abstract: The possibility of environmental pollution especially ground water in and around Iwepe, Imodi-

Mosan Road; Ago-Iwoye due to contaminant potential of leachate from Ago- Iwoye township waste

disposal/dump site was investigated. The rate of transport of the contaminants from the dumpsite within

the subsurface was investigated using Schlumberger and Wenner Electric resistivity methods of geophysical

survey.  Electric current was passed into the ground through two current electrodes, while the potential

gradient (voltage) was measured across another pair of electrodes (potentials electrodes) the apparent

resistivity of the subsurface was calculated from the measured resistance. The results were interpreted

using a computer iteration called WING LINK to curve-march and filter the data and RESIST to remove

noise in order to obtain interpreted resistivity, this showed vertical variation in resistivity value and

number of layers at a particular point. The high and low resistivity zones, delineated from the cross-

sectional map of the site revealed that the concentration of the contaminants was restricted to a particular

zone and the leachate flowed towards the Eastern direction of the dump site area.
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INTRODUCTION

Solid wastes were defined by the WHO as useless

and unwanted materials arising from human activities

that are not free floating (WHO 1971) and estimated

that about a quarter of the diseases facing mankind

today occur due to prolonged exposure to

environmental pollution. Solid wastes can be grouped

into two: (i) Hazardous wastes which include toxic

chemicals, radioactive materials, flammable and

explosive wastes and (ii) Non –hazardous wastes like

agriculture, commercial and industrial wastes that are

not lethal by nature or contain toxic materials.

Waste disposal is highly essential in man’s daily

activities and also are potentially sources of pollution

to the environment, over the decades there had been

increasing concern of environmental pollution over the

public health of the populace. Poor management of

solid wastes materials leads to potentially disastrous

environmental and health hazards. Among health

hazards that have resulted from the lack of an effective

disposal system are periodic epidemics and

communicable diseases.

The study area like many cities/towns in

developing countries lack proper solid waste regulations

and disposal facilities. Improper management of solid

waste is globally accepted to be the main causes of

environmental pollution and degradation in many

cities/towns in developing countries and has been the

major environmental problems in most part of the

world  particularly in many cities in Nigeria. This[8]

study focuses on the impact of the dumpsite on ground

water because of the increasing rise in lack of drinking

water in the study area. 

Ground water pollution in and around a waste

disposer site occurs due solely to the contaminats

potential of leachate (i.e. fluids residing beneath the

dumping site) from the wastes. These leachates are

solution or suspensions of stabilize, essentially organic

or inorganic complexes of biodegradation of

components of solid wastes flowing out from the refuse

dumps, saturated with rainwater flowing through them

. [3]

Schneider,  in his study confirmed that leachates[7]

from open dumps site normally contain both chemical

and biological constituents; these substances percolate

down to the subsurface and eventually to the water

table. 

Filani and Abumere  worked on the solid waste[2]

generation in selected Nigeria cities, estimating the

volume generated at particular period and projecting the

volume that could be generated in later years.

Oluwande  investigated certain characteristic of refuse[5]

from Western States of Nigeria. Odewande  worked[4]

on hydro-chemical characterization of environmental

impact of solid waste dump site using Orita-Aperin

central refuse dump site in Ibadan, South-Western,

Nigeria, as a case study. Faniran  also worked on[1]

solid waste management in a preliminary survey of

environmental pollution in Ibadan city.
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However, this study aims at determining the

extents of groundwater pollution and the direction of

flow of the contaminants for future groundwater

exploitation in and around the Iwepe, Imodi-Mosan

Road; Ago-Iwoye, Ogun State, Nigeria (this area has

the government low cost housing estate few meters to

the dump site).

MATERIALS AND METHODS

Description of the Study Area: The study area

(Figure 2) is part of the basement complex of South

Western Nigeria (Figure 1). Basically, the rock types

present there are Pegmatite, Granite gneiss and Biotite-

Hornblende gneiss.  It is located at IMODI MOSAN

road in Ago-Iwoye, Ijebu North Local Government

Area of Ogun State, South Western Nigeria. The dump

site is accessible by an un-tarred road and it’s about

15mins walk from Ago-Iwoye Township where a

highly prestigious and most populous University of the

State is situated.

The climate in Ijebu-North was described to be of

the MONSOON type, temperature ranges between

20 C-32 C. The area lies within the tropical rain forest0 0

belt of Nigeria. There are two distinguished climatic

season; Dry season which is warmer and stretches from

late October – May with the period of December – late

February characterize by the dusty north-eastern trade

wind called harmattan having temperature rising up to

30 C. And the Raining season which stretches from0

June – September.

Vertical Electrical Sounding was carried out using

the Schlumberger electrode and Wenner 2D Electrical

Resistivity configurations. The ABEM SAS 300C

terrameter was used for the investigation in the

location.

A total of four electrical sounding measurements

were taken on the waste site in which all the vertical

electrical soundings (VES) points were distributed

along the profile with elevations 52, 45 and 30 m,

which is the only accessible path to carry out a wenner

profile on the site at elevation 45 m, and electrode

locations 10, 20 and 40 m. 

The VES data were interpreted using a computer

iterations called WING LINK to curve match and filter

the data and to plot the pseudo sections and cross

sections and to construct maps along the VES points

and then RESIST to remove noise to obtain interpreted

resistivities which showed a vertical variation in

resistivity value and the number of layer at a particular

point.

The Wenner data were interpreted using inversion-

programming software called DIPRO . Since the

apparent resistivity values collected in the field are

affected by the thickness and fluid content of each of

the subsurface layers, the interpreted resistivities should

provide a much more accurate picture of resistivity as

a function of depth.

The DIPRO software gives a 2-D inverted

resistivity value as a function of depth. The WING

LINK software also gives the same analysis with

relative description of the lateral view of this area with

a function of depth and geological features, contour,

and the elevation map from the area. The cross-section

could reveal extent of activities around this area. 

RESULTS AND DISCUSSIONS

Interpretation of Ves Data: The data acquired were

interpreted using iterative method of interpretation.

Four VES points with elevations 52, 45, and 30m were

used. The maximum current electrode spacing (AB/2)

used are 40, 40, 40, 100m. Each VES point generated

four geo- electric layers the resistivity values ranging

from 30.1 to 63.8 m on the first layer, which is the

topsoil with a relative thickness of 0.3 to 1.2m. The

second layer has resistivity values ranging from 179.2

to 298.2 m which showed weathered layer/sandy

materials with relative thickness ranging from 0.20 -

2.50m. This zone showed low resistivity values, which

shows the looseness of the material to allow the

seepages of the leachate in the subsurface. The

permeability of this zone might have also contributed

to the contamination suspected in this zone. The third

layer has resistivity values ranging from 23.7 to 1891

m, the contamination in this area is responsible for the

low resistivity value and the area that has high

resis t iv ity  value showed  a  fractured  zone /

contamination. The relative thickness is around 0.3m to

8.0m.The fourth layer has resistivity value ranging from

8889 to 100000 m that shows the fresh basement; the

thickness is to an infinite depth.

Most of the VES interpretation clearly depict the

presence of a bedrock close to the subsurface in which

the effect of the leachate is not too obvious which

might be due to the type of rock present in this area

and the period of deposition of the waste in the area.

VES 1 is a two layered curve with an increasing

1resistivity values which shows an A curve i.e. R ---63.8

2 3 4m, R ---258.5 m, R ---1681 m, R ---14981 m.

1 2 3R <R <R           A

2 3 4R <R <R           A

1 2 3 4R <R <R <R ---AA CURVE

The VES has a high resistivity value which shows

that the contamination is not likely to be present on

this side where the VES is conducted which is about

20m away from the concentration of the dump site.

VES 2 is a two layered curve with an increasing

1resistivity values which shows an A curve i.e R ---30.1

2 3 4m, R ---200.3 m,R ---1891.5 m,R ---50711.8 m.
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1 2 3R <R <R  A

2 3 4R <R <R    A

1 2 3 4R <R <R <R ---AA CURVE 

this VES has a relative low resistivity which shows
that the the contamination is not that obvious in this

region either, this may be basically because of the
types of the rock in this area and the recent deposits

are on this side which does not give the true picture of
the contamination. 

VES 3 is a two layered  with resistivity values

1 2 3showing an A curve i.e R ---44.5 m,R ---298.2 m,R ---

41480.4 m,R ---100000 m.

1 2 3R <R <R           A

2 3 4R <R <R           A

1 2 3 4R <R <R <R ---AA CURVE 

This VES has a relatively high resistivity value
which shows slight contamination. It is about 25m

away from VES 2 the same condition is prominent in
this area.

VES 4 is a two layered curve with variable

1resistivity values which shows a KH curve  i.e R ---40.3

2 3 4m, R ---179.2 m,R ---23.7 m,R ---8889.0 m.

1 2 3R <R >R K

2 3 4R >R <R H

1 2 3 4R <R >R <R ---KH CURVE 

This VES point really shows the contamination due
to its low resistivity value to a deeper depth above the

subsurface. This point is located where there are older
deposits of the waste.

Interpretation of the Cross-section and the Pseudo

Sections: The pseudo section showed the variation in
the resistivity values before they are iterated. This

computer program helps to traverse along the path of
all the VES point having an overview of the variation

of the material present in this area. The blue
colorations showed low resistivity values, which

probably show the contamination zone, followed by a
greenish part that showed high resistivity that is then

underlain by higher resistivity values which is
represented by a red coloration. This computer

interpretation has helped to have an overview of the
movement of the materials in these zones and their

relative depth (Figure 4a.)
The above map showed that the concentration of

the leachate at VES1 was to around 1m depth with a
resistivity value of 170 m and at VES2 to about 3m

depth with a resistivity value of 200 m then pasing
through VES4  which shows more of the leachate to a

depth of 14m and then at VES3 the leachate was to
about 7.6m depth with a resistivity of 250 m. The VES

interpretation showed that the concentration of the
contamination is restricted to a particular zone.To

enhance further investigation another VES can be
carried out far away from these points to correlate the

extent of the  flow.   

The contour lines is shown for the pseudo section
of all the sounding which shows that the resistivity
values is increasing inwards, this showed that the
contamination is extending from VES 1 to VES 3. 

The cross-section: This cross-section showed the
intepreted soundings and the relativity with the
environment the depth that is covered is largely
dependent on the spread of AB/2 it also shows the
cross section of each VES. Each Sounding is layered
and can be interpreted with the interaction with relative
resistivity in the environment.

The resistivities has been iterated, filtered and
layered along each VES 

This cross-section was also contoured to view  the
relativity and movement of the contour lines . 

Interpretation of Wenner Profiling Data: Inversion
process of the wenner data was made for the profile at
the site using inversion-programming software (Dipro).
Pseudo sections and 2-D resistivity structure was also
generated for the profile. A 2-D resistivity structure
gives the lateral spread of the anomaly and the depth.
In figure 6, the inverted 2-D resistivity structure shows
spots of low resistivity value, the blue spots are
characterized with low resistivity value. The direction
of the inverted structure goes from W-E which is about
300m spread and was taken on the waste site which is
the reason there is a large distribution of the blue spot
in the 2-Dstructure. From the structure generated the
direction of the contaminants could be determined,
since the low resistivity anomaly cover the Eastern-side
of the 2-D structure and the VES data from VES
points 1,2,and3 does not show much low resistivity,
there is a probability the contamination is moving
westwards. The contaminants are moving from the N-
W side of the site to S-E portion of the site.

Below, are the 2-D resistivity structured generated
for the profile.

Interpretation of Contour M aps: The apparent
resistivity values recorded from the electrical sounding
survey are contoured for specific target layers to show
the correlation of the low resistivity anomaly and map
their distribution. Also there 3-D view was plotted to
have an overview of the target layers. This contour
map helps us to confirm the direction of the
contamination and the possible movement that cover up
for the shortcoming of other programs that have been
used and it also confirms the results that have been
discussed above. Figure 7 shows a resistivity map of
the first layer on the dump site.

From the resistivity map it could be seen that the
contaminants originates from the N-W direction moving
towards the S-E direction. The map above does not
show any closure i.e. the contamination does not have
any concentric zone. The figure 9 shows the second
layer contoured.
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Fig. 1: Generalized geological map of Nigeria .[6]

Fig. 2: Generalized Geological Map of South Western Nigeria showing the study
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Fig. 3a: Resist graph showing iteration for VES 1

Fig. 3b: Resist graph showing iteration for VES 2

Figu.3c: Resist graph showing iteration for VES 3
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Fig. 3d: Resist graph showing iteration for VES 4

Fig. 4a: The pseudo section of VES points
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Fig. 4b: The pseudo section showing the contour lines of VES points

Fig. 5a: The cross-section of the VES points 
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Fig. 5b: The cross-section of the VES points with contour lines

From the resistivity maps it could be seen that the

contaminants originates from the N-W direction moving

towards the north direction. The maps above do not

show any closure i.e. the contamination does not have

any concentric zone.

Summary: A successful attempt has been made in

investigating groundwater pollution of a dumpsite

around Ogun State Housing Estate in Ago-Iwoye

situated to the Western direction of the dumpsite using

electric resistivity surveys. The four VES points

conducted in the area helped in depicting the general

overview of the environment and also showed the

extent of pollution of the underground water in this

area due to the influence of the waste site.

From the result it was discovered that the

concentration of the contaminants is restricted to a

particular zone i.e. VES4 because it is located where

there are older deposits of the wastes.

There is limited or no dispersion of the

contaminants towards the housing estate because from

the interpretation and the contoured map, it showed

that the flow of the leachate was toward the eastern

direction of the dumpsite which could probably made

the housing estate free from groundwater pollution for

now since it is situated to the western direction of the

dumpsite. Hence, the dumpsite in our opinion is still

located in a wrong place because though the housing

estate groundwater exploitations is not been affected for

now, yet the estate will suffer air pollution.

In conclusion, the findings of this work had been

able to contribute to the efforts of groundwater

protection, and that electrical resistivity methods are

unique and recommended technique for monitoring

groundwater contamination at disposal site; an approach

suitable in studies of pollution potential of a waste

disposal site. However, a further investigation will be

needed to correlate the extent of the contaminants flow.
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Fig. 6: The interpreted Wenner resistivity data.

Fig. 7: The contour map @4m depth
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Fig. 8: The 3D contour map @ 4m depth.

Fig. 9: The contour map @8m depth.

Fig. 10: The 3D contour map @ 8m depth
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