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Introduction

The abjective of this study  was o
determine the groundwater potential anid 1o identify
suitable -sites for exploitation of  proundwater

through drilling of boreholes. around the developed

arcas. parlicularly the School of Environmental
Technology Comiplex and the students' hostel, of
the main eninpus of the TFederal University of
Technology. Minna. The developed area covers the
cast-central part of the permanent site. and the
present siudy was focused on s sector, However,
a general overview of :he entire site has been niven
to provide background information about the arca.

Location of Permanent Site

The Federal University ol Technology.,
Minna. permanent site that is the proposed main
campus is located along the new Minna-Kateregi-
Iida road. The site is about 10.600 heetares in areal
extent and it lies betveen latitude 9°26" 13" and
9"37°30"N and longitude 6"21°15" and 6"28'43"E, It
has the shape ol a bow, bulging out from the centre
towards the cast and stretehing the upper arm
towards the north-west at about 457 and the lower
arm to the southveestat ahont the same angle.

Method of investigation

Field studies involved mapping of the area
to identifv the rock types. structural fabric and the
hyvdrogeological — framework,  There  were no
existing wells in the area, and it was therefore
impnss‘iblc to map out the groundwater
configuration.

Relief

The relief of the area rises steadily from
1530m above sea level in the southern part of the
main campus to about 340m above sea level in the
northern part. The central part is about 230m above

Abstract :
The ressuvine prospecing method wes :l;-pf;('4f toderernnne groumdweter potential and to sdentify suable sies for
exploitation of groundhvaier throwgh drdling of horeholes araumd develaped arcas such ax the SLT compley amd students’
hostels. The Indrogeological and 4|g4‘|:1plr|'_u(nf deta analvesindicaied a low prospect for umdergrommd swater i the arca
praspected due to lack of froctures and thiek uneonsolidored hiver However, the VES 3 and VES 1 that are hydrogenlogieally
belovw the watershed are good candicdaes for drilling:

sea level. In the, southern and  central parts, - the
topography is generally Nat with very lew rock outerops
mainly along the stream valleys. In the northern pasts
the monotonous landscape is hroken by a chain of
ridees and low-lying -hills, The rocks are well exposed
in this part,

Vegetation .

The vegetation-is the woodland savannah tyvpe.
characterized by moderate height trees of about 12m tall
with perennial foliape intersperesd with stunted shrubs
and Fairly tall grasses. :

Drainape

Fhe aren is drained in the western part by
tributavies of River Gbako and on the eastern pait by
tributaries of River Chanchaga, The major tributaries
include  River  Dagpa. River  Weminatia,  River
Grambuku. and River Lepbedma They exhibit dendnitic
pattern, indicating that they are controlled by tectonic
leatures. The major tributarics are classilicd as semi-
perennial streams. becanse they break up into isolated
ponds alter about three months of cessation of raintall,
In the developed area, which is the focus of this study,
several ephemeral streams arise and radiate ont ol the
site in virtually all directions as watersheds. All the
streams wwere dry at the time of investipation which
oceur in the months of November nnd December. Some
of their courses were identificd only as patches ol
Fadama land.

Rock Types

The area is underlain by Basement complex
rocks consisting of medium-grained  hiotite pranite
interbanded with coarse-grained leucocratie pranite and
intruded in places by quartzo-feldspathic  pegmatite
dykes. The dykes strike parallel o the strike of the
[oliation, and they range from (.5 to about 3.5 meters in
diameter. In the developed area, the rocks are poorly
exposed. Good outcrops are found along the river
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‘.’-"nl‘,\': ns at-dying bodies. They ranpe in sizes
from 3 & S o nbout & x 15 . Pinkish feldspar
(1“"?”‘“”1\ feldspar) is the dominant mineral in the
lll'-'“l'".‘ Fociss and the pepmatite, This implics that
s weathered product swill be rich in clay

Structure

. Thiere are two main sets of fractures. The
major finctures strike hatween 290 and 0207, while
the “”\‘_'-‘l st strikes hetween 075" and 085" Dotk
”‘." '.““I“r and the minor sets are cither vertically
(_|I|‘|‘|ng orvery steeply dipping. Wreneh Faults are
found in few places. The displacement  was
generally dexteal with a heave of about Tdem. The
aperture of some  frnctures s about
diameter, while others arc just about a  lew
nhxillimc(m‘s wide. Most of the rocks are [airly well
foliated. Two  major foliation  directions  were
observed. The  Tolintion of rocks on the northern
and southern parls of the Environmental Complex
strikes in the range of 340° (0 010°, and dips
between 60° and 70° I3, while outcropping on the
western and eastern sides of the Complex strikes at
about 280° and dips at between 60° NI and 68° NI,

10cm in

Weathered Profile

Exposures along the streams indicale very
thin weathered zone of about 0.3 to 1.0 m, overlain
by a thin cover ol superficial deposit or top soil of
0.3 1o 0.5 meters thick, It is cxpected that the
geophysical  survey  will identily  points — of
reasonably thick weathered zone in the arca,

The Geophysieal Suvvey

Mroject Localion

e peophysieal swvey covered
S00m by 500m with the School ol avironmentad
Fechmolopy (SETY v alimost eenteally it Hhe prea
iv bounded 1o the awest by the
Administrative Blocks To the south, it extends about
100m School ol Apnculiurg and
Apricuitural Lechnolopy (SAAT). and 1L also covers the
cntindg School ol Fnpincering,
Fechuolopy (SEET). The aren is bounded to the east hy
the tarred road immediately alter SEET. To the north,
the peophysical survey area is bounded by a tarred road
that connects to ST
Campus main entranee.

an wven ol

Library  and the

bheyond  the

| l\)'_ih(‘L‘l g o

and SEFT theough the Mnin

The Geophysical Methods Employed

The peophysical work carvied out here is bhased
on electrical  resistivity  survey  using Horizontal
Profiling and Vertical Llectrical Sounding, (Marasnis,
1986, Kearcy and Brooks, 1988, Lowrie, 1997). These
were done Dy determining the depth o basement rock
(overburden thickness) and the fissure/fracture systems
in the basement tocks. The resistivity method involves
the artificial introduction of current into the pround
through point electrodes, Potentials e cubsequently
measured at other clectrades in the vicinity of the
current flow. By this ‘means, it is then possible to
measure or determine an effeciive or apparent resistivity:
ol the subsurlace. Low resistivity in a piven arca 1§ a
likely indicator of groundavater presence (Ako and

Olorunfemi, 1982 Gana, 1995, Bonde. 1997, Dangana,
2002: Oflor. 2001; Nasir, 2002). The Wenner array was
applicd in the clectrical profiling of the arca, A total of
six profiles were established with a 20m electrode
spacing, Fip. b, This method was employed so ns 1o
delineale zones of low resistivity within the survey area
Overall, seven zones ol Tow resistivity were delinented.

" " Gy

Fig. 1: Wenner Array (C) and C, are current electrodes while Py and P, are potential c‘lcctfmles).
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The Schlumberger mray was enmployed in
the Vertien! Electrical’ Sounding (VIES) of the seven
7ones of low resistivity, The VIS determines the

(Oloruntemi and Okhue, 19720 Okwaeze el al, 1R

Okwueze and Ezeanyi, 1985, Oloruntmi and Fasuyt,
1993: Shoaibu et al, 2004). The Schimmberper arry 18

shown in Fip. 2. The datais shown in Inhle |

verlical . seqlience of  the  underlying  strata
=,
Ci M " "G
A M N n
Fig. 2: The Schhiwmberger Array (the maxintum depth probe was AIY2 = 100m).
Tablel: Field Data (Schlumberger Arvay) '
[MN7Z (M) | Geometric factor (k) | VIS 1| VIS 2 [ VIS | VIS4 | VIS S VIS 6 | VEST
50236 T 63 |Tis6 | 1935 | Timo | w3 n_(._ [ oy
.50 ILE 944 | 142 | 1416 | 566|530 | 106.2 | 106.
50 21.8 9015 | 222 | 1056 | 309 | 528 | 556 | 52k
50 77.8 TATR 156|934 | 700 | 1167 | 1556 | 622
.50 12 1904 | 164 | 1008 | 672 [ 1904 | 1568 | BY.6
.00 55 990 | 385 | 1430 [49.5 | 220 900 )220
0o |99 792|900 | 2178 | 1317 356 | 3762 | 118K
.00 156 93.6_ | 171.6_| 280.8_| 936 | 56.2 | 40S.G_| 234.0
2.50 58.9 707 | 1237 | 236|825 |22 [ 1di4_| 1178 |
2.50 137 137.0 | 3004 | 52.0__| 137.0 | 1507 | 34205 | 239.8
2.50 245 250|564 (1372 [ 2205 mo S8R0 | 3.0
2.50 562 S05.8 | 196.7 | 5058 | 4196 | B0 | 1967.0 | GIR2
250 |00 {007 | 2002.0 | 10010 | 700.7 »ms 43043 | 10010
S0 | TSR | 1550 [ SI6R |96 | 8720 | 12274 | 12274
ey 12788 | 1843 | 7168 | 6656 | R70.4 | 20480 | 2406 |
50 |1 178038 | 2152 | OR19 | TII30 | 8162 | 296R.0 | JRT
7.50 1014 23322 | 2630 | 12168 | 16224 | 13182 | 41574 | do6.4
750 .| 1329 79740 | 2924 [1504.87| 35484\ 17277 | S5R18 | SOR.1
15.00 617 23292 | 11646 | 970.5 | 2588 | 9705 | 1552.8 | 1488.]
15.00 R25 1897.5 | 1650.0 | 13200 | 354.8 | 1320.0 | 1155.0 | 2334.8
5.00 1024 2457.6 | 2048.0 | 1740.8 | 1434 | 1638.4 | 1024.0 | 1638.4 |

~ Qualitative Inferpretation
The results of the electrical profiling ut;m&,

the Wenner array were contoured, and (his is -

shown in Fig.3. From the contour, there is a low
region around SAAT to the south of the map. This
low region appears to extend southeastward into
arens nol investipated. The value of the resistivily
within the contour closure in this arca is 0.1ohm-m
and thus this arca was marked for VES

investipation. Three VES points were sited here.The

sceond low resistivily region oceurs at the lower hall of
the map. 1Cextends from the northeast of the map and

covers parl of SET and almost all of SEET arca. The
low resistivity arca changes trend at SEET {rom where
it extends northeastward. The value of the closure
within this aren is 0.4 ohm-m. Two VLS points are sited
within the closure and onc al the southeastern end. The
seventh VES point is slted al the south part of SEET

S
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"'\“']'lll':-uLl;c“.rx;“In 'i.i'”“-|‘|”f‘|:“”. -'«mllllvnl_\ .“”;"“! Ouantitative Interpretation . .
""‘i"-li\';l\* 'I‘n '|I e \|f[“ ere boemise a Fresh aw I||\\' At rom the VIS were dnterpieted III":Ii
develop ‘M m-':' ‘“'”;I”'R "“.‘" '_?"'“'““-"'l bepan o o twecdimensional computer program develepee “:

L l"“"'L'\'L‘f ':nll“L_n‘ | “ ]Ul‘:l?-ly |'l:lt\[’ll.1!\h1n.-|n| Zohdy (198 | e n'\uil.\ nee shonvn e Faps Ao 4
Uvnur:\li)-- i N ‘lf“ "“ dhe other VES points.am the computer plotting, |Invr-iu)«.*|:'|llhmnn:.ll”rw
i lermg UII' hy “"“_“"”.\‘ linvs “':3 ol averape vitlie were Mened, Table ) ‘_-»Im\\-< the estimations ©

Lol groundwater expectation. thicknesses aned resistivitics ol the Lyers,
. Table 2 Data Aonalysis ) o
s | Layer 1 j 7 loyer 2 ' bayer b -
Noo ol | Resist Thicknuss Jesind, 1 hickness Averape I hickness
layers Ohm-m () Ohm-m {m) enishivity (1) [—
3 2002 0.3 018 Ja5  deeduts =
1 X 171 Il | 15A7  fmhw
3 (019
) A3 04y
) 1.39 0,54
3 0.71 05K
e
Curves 3, 4 and 5 look promising for they show e hydrogeological and - peophysical data
average resistivity values for the second Liyer in analysis has indicated arlow prospeet [oor umltrgrmlnd
the order of 4.3 olm-m, Loohm-m and 0.79 ohm- waler in this arca due 1o lack of fracturcs and the

m respectively, Therefore, the interpretation could anconsolidated Tayer is not so thick, However, the VES
infer the Tresh basement within the thiee points 1o 3 and VES A, which me hydiogeolopicnl helow the
have range of resistivity from 50 ohm-m to 100 watershed,  are recommended T drilling. - The
ohm-m. Curves 2 and 6 show the effeet ol wetelay  underpground water praspects here are believed 1o be
al lower depths, that is. low resistivities, The higher than any other points in this arca, In any
evidences of these wre small Tadamn arens very — borehole where low yield I expected, it is ndvisable to

close to these points. adequately determine the horehole characteristics o
: select the most suitable pump i order 10 avoid over
Discussion ' pumping.

The  hydropeological investigation has Prom the hydropeological set up of the entire
showh Ut VES 3 is below the watershed in the area ol Main Campus, it is recommended that anotic

south, and that VES 4 and VES 5 e helow (he  Area ol Yakm x Yk to the south ol this present arcir oc
smveyed comprehensively, ‘This area will enclose the
Therelore, within the Tow ol the resistivity contonr, stalT quarters, After that, another portion ol Yikm x
at the southern parl ol sorveyed il'il‘;l (SAAT Vakan (o the cast ol this area he sarveyed and this will e
premises),  VES  shoivs o pood  three-layered toward the students hostels. Therefore, the complete sel
up of undergronnd water trend would be apparent.

watershed in e centeal part ol the surveyed area,

formation ond the thickness of the seeond Jayer in
the order ol 4.6m. This infers a hetier water-hearing
formation than VES 1 and VIS 2. The VES 4 and - Conclusion

VES 5 ar¢ within the same enclosure and they ‘The drilling operation must be very carelully
present high possibility of water bearing formations  done so as nol (o miss or block with the drilling dust the
thai any other points in that vicinity. Table 2.1 minor fractures thal might supplement water from the
shows that the Tresh basement in VES A (ficld data) — overburden. The drilling campaign may commence with
is less consolidated than that in VES 5. This may — pneumatic drilling, therefore avoiding the use of mud
imply a betler storage of underground water at VES — drilling Tor the overburden.

4 vicinity. The VES 7 ix also a good three-layered

formation but the fresh basement shows high  References
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