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| Sounding Investigation for Groundwater at The Sbuth-
te A) of Nigerian Mobile Police Barracks (Mopol 12), David
Mark Road, Maitumbi, Minna.

, Alhassan U.D. and Udensi E.E.

"jdﬂona A.A., Rafiu A.A, Ofor NP

~ Department of Physics, Federal University of Technology, Minna.

al Investigation of the South-Western part of the MOPOL 12 Barracks, David Mark
ambi, Minna, Niger State, was carried out using Vertical Electrical Sounding (VES)
| total number of thirty-six (36) VES Stations were mapped out and covered using the
rger method of electrical sounding (VES). The Data obtained from the VES was
| for analysis using Zohdy (computer software). Thereafter, the results from Zohdy
ere subj for further processing using Surfer 8 (window based computer software).
the digitized Zohdy curve data obtained, Iso-resistivity maps at different depths,
ctric Vertical Sectioning of each profile, and the depth to basement maps were obtained.
ertical Sectioning of each profile suggests the existence of three Geoelectric layers. The
ayer has resistivity values between 20Qm to 200Q2m which corresponds to lateritic topsoil,
ma loam, sandy-clay and gravel. The second layer has resistivity values ranging from
Om to about 900Qm typifies weathered and fractured basement. While the fresh basment
he third layer and characterized with resistivity value above 1000Q2m. The results of VES,
ates with the results from Electrical Profiling method earlier conducted for. The
omising regions to exploit underground water (aquifer) within the survey area are VES points
eed: review: A2, A3, A4, A5, B3, B4, B5. D2, D3, D4, D5, D6, E4, ES and E6). The civil
gineering work could be better located at Northeastern and southern parts of the study area
ere the basement is uplifted. .

Geoelectric, Resistivity, Basement, Vertical Electrical Sounding (VES) and Aquifer

As a source of uncontaminated water,

The search for clean, portable and long-
i groundwater is becoming more important

sting water is a struggle that will never

end, as it aids in the growth of any for many needs, especially for agriculture
tommunity. This growth is a function of the and drinking purposes. Therefore, methods
availability of basic infrastructural needs used for locating suitable groundwater
such as-water, good roads, and electricity. aquifers and their hydro geological
Niger State being one of the states in conditions  should be more efficient.
iorthern  Nigeria used to experience an Recently,  geophysical methods -
‘annual rainfall that varies from about particularly ~ the electrical resistivity
§~1,600mm in the south to 1,200mm in the " methods - are playing a satisfactory role in
Fhorth. The duration of the rainy season groundwater investigations. Although the
ranges from 150-210 days or more from the resistivity tool will never replace the test
mﬂh to the south. The amount of rainfall is ' drilling for the groundwater investigations,
limited to very few months in a year so it does sometimes reduce the amount of test
acquisition of water from surface sources drilling through the good selection of test
tannot meet the demand or in most cases are hole sites. This will minimiz the
lon-gxistent (Baimba, 1978, Perez and information/cost ratio and avoid - the
Fﬁarbcr, 1965). excessive drilling use for measuring the
i .
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and technology,

eters of any aquiter (Helaly

ater is water found below  the
face of the land, such water exists in
res between sedimentary particles and in
‘the fissures of more solid Tocks. Very deep
e groundwater can remain undisturbed
| for thousands millions  of  years
" Groundwater is of major importance (o
civilization, because 1t 1s the l;ll'gﬂ‘.\‘l reserve
of drinkable water in regions where humans
can live. Groundwater may appear at the
surface in the form of springs, or it may be
tapped by wells. During dry periods it can
also sustain the flow of surface water, and
even where the latter is readily available;
groundwater is often preferable because it
ends to be less contaminated by wastes and
organisms. Obtaining groundwater depends
on the tvpe of subsurface rock materals
found in the area. Saturated permeable
lavers capable of providing a usable supply
of water. are known as aquifers.
Aquifer is a body of rock or soil that is
sufficiently porous and permeable to store
and transfer significant amounts
groundwater. The flow of water into

or

aquifers is called recharge and the flow of

water out of aquifers is called discharge.
(www.mgtinfo.org)

The location of wells or boreholes must be
dome in areas that have high recharge rate of

aquifers, for long lasting supply even during
dry seasons. Practical methods of achieving
this include application of scientific

knowledge, drilling  experience, and
common sense. (Raymond S
www.mgtinfo.org )

’ Location of the Study Area

The site of survey was the Mobile Police
Barracks 12, located on the outskirts of
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Mattambi on David Mark 1dud. Tt sharoy
houndary with 11 Amin Secondary Sehooly
i Hosso LOEA I Niger State, The sl
aren o the NortheFast part of Minna ang
hew  between  Intitude  261309"N g
longitude 6556970 (Figure | shows the
study arean)

Minna e located in Niger State and Tike
other states on the same Tntitade, 15 covere
by two mugor rock formations, that is the
sedhmentary and basement complex rocks,
The sedimentary rocks 1o the south are
characterized ol sandstones  and  alluvial
deposits.  (www.onlinenigeria com, 2008)
Ihe site spans an arca of 250m = 250m or
0.2 Ssquare kilometers,

Geology of the study area

The rock types found in the study area are
believed to be part of the older granitic suite
and are mostly exposed along  the nver
channel where they appear in most cases
weathered  [Udensi, Ojo  and  Ajakaiye,
1086]. The major rock types are porphyritic,
medium to fine grained granite |Adesoye,
1986 and Adeniyi, Udensi, and Okosun,
1988]. The results of the borehole log from

“the arca show that the area has a good

potential for ground water development
[Jimoh, 1998].

The surface peoelectric (resistivity) method,
particularly the VES method has been
chosen for this work because W has proved
to be an economic, quick and effective
means  of solving most ground waler
problems in different parts of the world,
(Brusse, 1963, Zohdy and. Jackson, 1969
and Frohlich, 1974]. The method is also
used to estimate the thickness of the
overburdenas it is presented in this work

[Parasnis, 1987].
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bgnre 12 Map of the Study Area, Showing the Location and Accessibility of the Study Area and
The Ceologie Map of Nigeria (Adesoye, 1986 and Udensi et al, 1986).

bt € leationn
sty men was gndded as shown in
we 1 Thintysix (36) VES points were
ered. The Termmmeter SAS 4000 was the
roment used and W is  capable of
wing i different  modes, namely;
sy,  Self-potential - and  Induced
izaom.  The  Schlumberger — array
hidd was ised for the VIS survey.
4 Amalysis
resstance values oblained on the field
prowessed and converted into apparem
sty using  the  general  apparent
sivity  equation  illustrated  in  the

e
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preceding chapter. This apparent resistivity
vilues obtained was then interpreted using
an iterative computer program called Zohdy
Ciraphical Method (Zohdy et al, 1989). The
Zohdy  Graphical Software performs an
automatic interpretation and produces the
Schlumberger sounding curves, The curves
give the equivalent n-layered model of the
carth  subsurface  from  the apparent
resistivity of each sounding point. Surfer8, a
graphic computer package was then used to
produce the contour maps of data deduced
from the Zohdy interpretation.
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Figure 2: The survey outlay. The letters and numbers indicate profiles and sounding points

respectively

Data Interpretation
The interpreted Zohdy model was used 1o
construct  the following  maps, which
enhanced a very detailed interpretation of
the ficld data obtained: A
(1) Contour Map of Geo-electric
Vertical Section through Profile
() The Iso-resistivity maps at
different depth and
()  Depth 1o Basememt  or
Overburden Contour Map

Interpretation  Of  Vertical  Sections

Through Profile .
For easy and accurate interpretation of the

results of the VES, electrical vertical section

of each profile was derived from the Zohdy

curves and contoured. The geologic section

of each of the profiles was derived from the

geoelectric vertical-sections using the

available resistivity values of rock types in

basement area (Table 1).
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w the resistivity, values
. types
ivity Values of Roek
clay and sandy sily 100 - 200
and and general laterite 150 - 1000
cathered laterite 150 - 900
laterite 900 - 1500
cathered basement 200 200
tured basement 500 - 1000
frosh basement = 1000

(i)  First layer consists of dry
Lateritic topsoil, fadama loam,
sandy-clay, and gratel and has
resistivity values below 300Qm
with thickness between 0.39m to
about 20.0m. This layer has
average thickness of about 13m,

(i) The second layer consists of

weathered  and  fracwred
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Figure 9a: Iso-resistivity contour map at Surface
Contour Interval S0 ohm-m

Figure 9b shows a three dimensional form
(wire-frame) of the entire features at surface.
This map shows the reflection of what was

obtained or deduced from vertical section of

the profiles. For example, the high resistivity
area (Eastern Northeastern and
Northwestern  region) of figure 9a
corresponds with the high resistivity area,
B6, F3 and F6 of figure 3 and figure 7

The Iso-Resistivity Contour Map at
Various Depth and Basement Contour
Map :

Figure 10 shows the iso-resistivity contour
map at Sm depth. The map is contoured at
an interval of 50Qm. It is characterized with
a considerable low resistivity values
between 50Q2m to 500Q2m which covers the
entire area. This low resistivity values might
be due to the presence of fluid (water
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Figure 9b: three dimensional contour map of resisbvity

al dL‘["lh

content). The high resistivity value which
was observed in iso-resistivity at topsoil &
still feasible with relatively high resistivity
value of 1000Qm and above at B6 and F3.
The material (rock sample) suggests here ae*
fractured and fresh basement.

The Iso-resistivity contour map at |0m
depth is shown in figure 11. The map &
contoured at interval of 50Qm, which &
characterized with low resistivity values
between 50Qm to S00Qm which spreads
throughout the entire area except B6 and F3
which characterized with an outcroppit§
material with resistivity value of 10000®
and above. From this feature, the :
(rock sample) suggests here are
basement and clay rock type. Thus, this high .
resistivity value was noticed also at Db
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Figure 12: Iso-resistivity contour map at |5m
Contour Interval 50 ohm-m

The Iso-resistivity contour map at [5m

depth figure 12 is contoured at 50Qm
- interval. This is.very similar to map obtained
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at 10m depth, but the outcroppmng material is
apparent at Al and D1 apart from F3, hence, -
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Fipe e Depths 1 Banemens conts a5
{ g Crmtonw Feterved Ien
ﬁ: Figwe 15 shows the iso-resistivity comtout
é ap & B depth comtoured 21 S0Lkm
: wierval,. The @mez characterized  with

gz Wsl)
- sock types. Those aeas

o VES pomnts E1. EA, Fl and F2
could be shightly weathered or fractured
basement. And those areas zbove 1000L2m
e fresh moement.

| Aln:-y,thc&walmd&mh'“'cwm
U B pn of e suvey aea &E characterized
S with selanely low resistivity values, which
shows e Jevel of water saturation at the
depth of Wom. This deduction agrees with
s ;

bigure iy Thece [ neacaleons mpr v Baserment

survey area are characienzed with shallower
basement. A three dimensional form (wire-
frame) of the basement depth structure is as
shown In [figure I16b. The H[Ulfﬂ
performances in the weathered basement are
determined by its thickness at the drilled

point. Similarly, areas of decp depressions .

of shallow basement may probably serve as

recharge points for underground waler.
Figure 16b however shows that, those areas
with depressional features (valley) are those
areas identified as having good potential for
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