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1.1 Background to the study

» The management of solid waste landfills has been a major
problem of our urban centers in Nigeria and other developing
economies worldwide.

» In these urban centres, wastes are generated daily and disposed
Indiscriminately in rivers and landfills without recourse to the
underground environment, local geology and their proximity
to the living quarters (Ehirim et; al, 2009, Adeoti et; al, 2011).




1.1 Background to the study Cont’d
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1.2 Aim and objectives of the study

The aim of the this research work is to assess the impact of
leachates from the dumpsite on the soil and groundwater system
around the study area.

The specific objectives are to:

v' Carry out Frequency Domain Electromagnetic [FDEM] surveys to
determine the vertical and lateral distribution of contaminants around the
dumpsite.

v’ Carry out hydrophysical analysis on water samples obtained from
boreholes near the sites.

v Develop TDS model for TDS prediction around the site




1.3 Literature review

Electrical and electromagnetic geophysical methods are
becoming iIncreasingly accepted tools for the initial
characterization of contaminant plumes from municipal
and hazardous waste landfills (Greenhouse and Harris
1983; Sweeney 1984; Greenhouse and Monier-
Williams 1985).

Many other workers have Investigated the
contamination of groundwater by heavy metal around
landfill site [Lee, et al., 1986, Christensen, et al., 1998,
Ogundiran, and Afolabi, 2008, Ayolabi and Peters,
2004, Ayolabi and Oyelayo, 2005, Ayolabi et al., 2013]



1.4 Basic theory
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Figure 1.1: General Principle of Electromagnetic Surveying
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1.4  Basic theory Cont’d

H, 4 >
H¢ = secondary magnetic field at the receiver coil
H, = primary magnetic field at the receiver coll
o =2nuf
f =frequency in Hz
Lo = permeability of free space
o = ground conductivity in S/m (mho/m)
s =intercoil spacing in m
| =(-1)1/2, denoting that the secondary field is 90° out of phase with
the primary field

Hy _ iop,08" i, (1.0)

Measurements taken at low induction number thus provide an apparent

conductivity o, given by
4 _ Hg




1.5 Geology of the study area
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Figure 1.2: Geological map of
eastern Dahomey Basin (modified
after Billman 1992)

Table 1.0: Stratigraphy of eastern Dahomey basin

ERA Jones & Hockey (1964) Omatsola & Adegoke (1981)
) Age Formation | Lithology Age Formation | Lithology
Quaternary | Recent Alluvium
Pleistocene-| Coastal Pleistocene- Coastal
Oligocene | Plain Sands Oligocene |Plain Sands
;:‘ Ilaro
= Eocene Haro Eocene —
=
= Ososhun
e :
) Akinbo ol ....|||l
Paleocene | Ewekoro Paleocene —
Ewekoro
Araromi
Late Late MMaastrichtian) =
Cretaceous | Senonian Abeokuta Neocomian _f_’f:;\fowa
_fs_
NANNNNANANNANNAANANAAN /\/\/\f\/\/%‘\/\/\/

PRE - CAMBRIAN CRYSTALLINE BASEMENT

Alluvial sediments

Siltstone/mudstone

Limestone, fossiliferous

Unconsolidated sands and silty sands
Poorly consolidated shale/clay

Laminated fossiliferous shale

Basal conglomerate with grits and siltstone




1.6 Location of the study area
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Figure 1.3: Data acquisition map showing location of dumpsite




2.0 Materials and Method

2.1 Data Acquisition
= EM data

Figure 2.0: EM-34 instrument o kg e o



2.1 Materials and methods cont’d

= Water sample analysis

The physical properties of water tested for are
their total dissolved solid (TDS), pH values,
temperatures, hardness and  electrical
conductivity (EC).




2.2 Materials and methods cont’d

= Statistical analysis of data

Considering the generalised Multiple Linear Regression;

Y =B+ B1 Xy +BoXo 4 BnXyy & Mivenereenenaeanninnnn, (3.0)
Where Y = Dependent variable predicted by regression model
By = Intercept Of the regression line
31 through [Bn are the slopes of the regression line
X4 throuhg X,, are the independent variables

n; = is the error term




3.0 Results and discussion

Table 2.0: Observed mean Terrain Conductivity and TDS Parameters for the Vicinity of
Igbenre Ekotedo Dumpsites

Coordinate HD 10 HD40 [VD10 |[VD20 VD40 |TDS
(mS/m) (mS/m) | (mS/m) | (mS/m) | (mS/m) | (mg/l)
Traverse 1 6°41' 21.67"N  49.59 18.44 3535 38.82 28.50 49.80 30
3912'03.89"E

Traverse 2 6°41' 22.27"N 29.0 19.38 45.47 20.71  48.06 47.59 32
3911’ 56.49"E

Traverse 3 6°41' 33.24"N 38.76 48.5 34.29 19.53 36.69 5135 35
3012'07.49"E

Traverse 4 6°41’' 33.90"N 8.40 56.18 54.06 10.39 45.59 41.22 45
3911’ 55.36"E

Traverse 5 6°41' 29.64"N 125.62  250.46 37.72 56.46 159.08 42.27 136
3011'57.41"E

Traverse 6 6°41' 29.34"N 153.0 256.38 12345 4146 140.15 41 275
3911’ 59.89"E

Traverse 7 6°41'28.91"N 168.54 297.92 212.29 38.85 230.67 51.64 692
3012'01.97"E
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3.0 Results and discussion Cont’d

Table 3.0: Summary statistics for regression model using all data variables

Coefficients ~ Standard Error — tStat — P-valie  Lower95%  Upper%%  Lower95.0%  Upper 95.0%
Intercept A50.T18086 9551729759 -4.740275292 0.0178038%9  -756.7569565 -148.7996149 7967569565 -148.7996149
HD40(mS/m) 2271493188 0.513937 9.03560216 0.002862683 1471446332 3071540044 1471446332 3.071540044
VD20(mS/m) 1204883172 0.211990369 5.778013295 0010308134 0550235204 1899531139  0.550235004  1.899531139
VDAO(mS/m) 7197468574 2040243215 352775028 0038701552  (.704504002 1369043306  0.704504092  13.69043306

Y = B, + By (HD 40) + B, (VD 20) + B5(VD 40) ............. (4.0)

TDS = —452.78 + 2.27(HD40) + 1.22(VD20) + 7.19 (VD40) ... ... ....




3.0 Results and discussion Cont’d

Table 4.0: Record of the Observed and Predicted TDS
Observed TDS Predicted TDS
™ ™
20.86210389
51.90192424
39.64219057
22.54071447

131.9938489

294.4011364

683.6580815
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3.0 Results and discussion Cont’d

= Appraisal of model prediction accuracy

Neil and Fenton (1996) and Koutsoyiannis (1977)
suggested a systematic measure of accuracy for any
forecast obtained from a model. This measure is called the

Theil inequality coefficient, which Is given by;

Y — [ ?=1(X_Xi)12]
X7, x2] /2




3.0 Results and discussion Cont’d

Where;
Y = Thelil inequality coefficient

X; = the observed TDS obtained from
groundwater within and around the dumpsites

X = the corresponding predicted TDS from the
TDS model.

The determined Theil’s inequality coefficient Y
values for the model i1s 0.014




3.0 Results and discussion Cont’d
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Figure 3.0: Linear relationships between TDS and (a) VD 20 (b) HD 40
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3.0 Results and discussion Cont’d
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Figure 3.1: Linear relationships between TDS and VD 40
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3.0 Results and discussion Cont’d
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Figure 3.2: Contour plot of predicted TDS around the study area




3.0 Results and discussion Cont’d
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Figure 3.3: Subsurface Contour plot of apparent soil electrical conductivity measured
usina EM34 in horizontal dinole mode (HD 20) coil spacina.
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3.0 Results and discussion Cont’d
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Figure 3.4: Subsurface Contour plot of apparent soil electrical conductivity measured
usina EM34 in horizontal dinole mode (HD 40) coil spacina.
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3.0 Results and discussion Cont’d
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Figure 3.5: Subsurface Contour plot of apparent soil electrical conductivity measured
usina EM34 in vertical dinole mode (VD 40) coil spacina.
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4.0 Conclusion

 Although, the accuracy of the developed TDS model is
site specific, it can be reliably deployed for
groundwater TDS concentration determination around
the study area where there are no boreholes and hand
dug wells, but with only terrain conductivity data.

« However, where there are borehole and hand dug wells,
terrain conductivity data around the area alone can be
applied to the model to determine TDS concentration in
groundwater, thus reducing the time and cost of
determining and monitoring both parameters separately.




4.0 Conclusion Cont’d

The proximity of the dumpsite to living quarters
is a potential danger and proactive majors must
be put in place by the appropriate authorities to
avoid further spread of the contaminants and
ultimately the outbreak of epidemic resulting
from the consumption of contaminated
groundwater around this area.
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