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area of about Ok’ labated ar i esistivity survey for ground water” at EL-HAL - Fa
West and longitude 93 and Qim"".{* Zheba village along Minna-Bida Road, located on fqrtrlfdt' |
in this environmen xuﬁﬁ-l-f !, ‘orth. As a result of water problem in Bida and its environs, the arsfe
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-. . Ov I.  Introduction W
- Jver the years, ground water becomes the most stable and successful source of water supply | :

i part of this country, Nigeria and Niger state in particular. Ground water is used by individuals, iri their various
. houses and farms in large scale. Therefore there is need for serious geophysical survey of areas of interest before
embarking on drilling either at various homes or farms (Dangana et al, 2009). This is t0 enablé us to be very

C*‘{I'tﬂj“ of very viable point in which drilling is/are going to take place, which will probably serve the year P

: with- enough ground water. So there is need for acophysical survey for primary aquifers that will serve Ih_f
purpose throughout the year, since ground water is not only feasible, but also the most source of portable watur

for urban and rural community farmers, especially in- Minna — Bida area. The survey IS also tar_gctl:d .
providing useful information which is to serve as reference point for various farms in the community. TLEE

- survey is also aiming at delineating the geoelectric sequence beneath the sounding stations and determining the
geoelectric parameter therg in, so also the aquifer unit and their depth. '

Electrical resistivity survey has found useful application mn ground water

‘bedrock delineation, saline water mapping, lithological boundary differentiation an

trends among others (Mallam, 2006, Emenike, 2001).

investigation. These include -
d determination of structural

Description Of The Study Area * i) Foe
The area under study is Eyezheba farm andits environment. The farm is about six kilometer oft Bida

. Minna road to the East. The farm is about 10km?, located on latitude 6°00' and 6°%7'N and longitude 9%3"' and
| ) 9°10'W. The area is sparsely vegetated, typical of savannah type comprising of trees with tI'!nlw: back and thln:k
grasses of average heights. The average rain fall is between 1200mm — 1300mm. The raining Seesan Sp::ug
before April to October, with so much rain recorded n August. The mean annual temperature 15.3.1 CA it
half of the landmass of Niger State is underlain by the Basement Complex rocks while the remaining half 1s

E occupied by cretaceous sedimentary rocks of Bida Basin (fig 1.) (Amadi et al, 2012).
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d these spreads is well discussed in detail in sources such as Telford, (1989), Parasnis

(1986) etc. In Wa
. NS array " | | ;
arfangement, we have that N raandr ‘

2ra AV
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Where “a” is the spac
While in the
apart than the potenti;

v a. Thus the apparent resistivity 18

"H_i between the adjacent electrodes.

0 atila

; l;vr mcthmlf that is, schlumberger array, the current electrodes are spaced much further
clectrodes, from the first principles, then the apparent resistivity p, 1s given by
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Since this is often used symmetrically,

_ nt? [M’} _
Pa 2% L}

4
;v' bot 'wtl}ere L. = half the separation of the current electrodes, U. = half the distance of the potential electrode,
S ent : :

4 al di_ffr:n:ncc measured and 1 is the current passed by the instrument, and X is the distance between
the eenter.of the spread to the midpoint of the potential electrodes we also find that r; = (L - X) - Ly r; = (L + X)
+L, ri= (L-X) +L and r, (L+X)-L

All items found in the bracket are called the Geometric factor and they depend on the array, other terms are read
from the terrameter.

X = 0, in which case

~ Field Procedure

Basically, the field procedure in the electrical resistivity methods involves passing of artificial current
through two electrodes into the subsurface and measuring the potential difference between the two currents
electrodes through another two electrodes placed in line. . ﬁ | :

| Terrameter MC Ohm MODEL 2115A mark-2, with all its accessories was used for the survey work.
. .- Both the horizontal electrical profiling and the Vertical Electric Sounding (VES) techniques were employed in
‘ this work. For the electrical mapping, the area was divided into nine (9) profiles at equal intervals of 50m. Each
profile runs from west to east. Wenner array was used, with the electrodes spacing of 40m. As for the vertical
electrical sounding, since regional survey was aimed at, the area was guided into twenty (20) sounding stations

Y. spaced at intervals of 100m. , : S

Interpretation
The quantitative interpretation of the field-data were carried out by the application of a computer

iteration package (Zohdy, et al, 1989). This package (Zohdy) is capable of converting the values apparent
s resistivity as function of electrode spacing acquired as the field data to values of true resistivity as function of
; depth of individual layer for the actual condition in the ground to be interpreted. |
g However, the qualitative interpretation of the VES curves assumes that the earth is composed of
horizontal layers with different resistivity referred to as geoelectric formation. Geological equivalent of these
geoelectric sections are given in the figures 2 and 3 below.
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Fig. 2: Geologic Section of Profile A
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Fig. 3: Geologic Section of Profile B

: : - : I11.  Discussion |
3 Based on the findings, it's found that the Nupe sandstone formation is composing of three and five
2 horizons at different locations within the farm area, which are clearly seen on resistivity curves. Four types of
| formation were identified as sandstone, clayey sandstone, sandy clay soil and ferrugnized sandstone as shown

~ on the figures. s 5 :

J . The sandstone formation is considered as the primary aquifer while the clayey sandstone formation is

" the secondary and therefore can serve as a major enhancement. It can be seen that around the stations VES B,
B,, C, and G, fifth layer formation of lower resistivity than that of the sandstone exit. This formation is assumed

to be still sandstone but with increase in salinity as a result of depth.

3 _ IV.  Conclusion -
The geophysical investigations delineated the geologic sequence within the vicinity of the El-Halal
farm at Eye Zheba near Bida. The formation comprising of three and five horizons at different locations. The
most potential areas for productive borehole drilling be carried out at points around stations; VES B,, C;, Csand

D,, with particular preference to VES C,and D..
Other potential areas are around VES By, B;, B, Cy, Cy, Do and D;. Boreholes should be drnilled down

to depths of about 70-75m.

| V. Recommendations
The overburden should be penetrated by an 8" bit. A 6" PVC casing and screening be used to the

bottom. The annulus space around the screen should be properly gravel packed with well sorted formation
stabilizer, while the upper 6m of the space should properly be grouted with clear cement and water mixture to

curtail any possibility of contaminations from the surface run oft/effluents.
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