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ABSTRACT

Electrical resistivity prospecting method was used in evaluating the
ground water potential GADAM (A) VILLAGE, UNGOGO L.G.A., KANO.
Using Vertical Electrical Sounding (VES) technique at points selected at
convenience but away from present and potential ground water
contamination points such as septic tanks, refuse dumping sites etc. :The
investigation work consisted desk study, reconnaissance, hydrogeology
and geophysical survey. The results of the interpreted data acquired
provided abandoned information about the geological formation of the
area.

INTRODUCTION

The site reconnaissance (with the aid of an automatic water sensor) and
geophysical survey were carried out on the 3% June, 2013, in respect of
groundwater exploitation to alleviate the water problem via the
construction of productive borehole.

The aims of the investigation are:-

i Determining depth to bedrock

ii. Geophysical delineating the various lithological units that
constitute the overburden (the regolith).

ii.  Determining the presence or absence of fractures in the bedrock
in the area under investigation.

iv.  Selection the most promising site for the construction of a field
data thus acquired.
One (1) Vertical Electrical Soundings employing the Human

(Modified Schlumberger) array was utilized, using the
PETROZENITH RESISTIVITY METER (PZ/02 MODEL)(ADVANCE
GEOSCIENCES INC,).

o

LOCATION AND PHYSIOGRAPHY

The area is located GADAM (A) VILMGE, UNGOGO L.G.A., KANO. Showing
access to the investigated area, (VES) dispositions and the
recommended drilling site figure 1.
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CLIMATE AND VEGETATION

The area is within the tropical Savanna climate with distinct dry and wet
seasons. The dry season occurs between October and April. There is a
severe harmattan in December and January. This is the period when the
North-East Trade Winds begins to blow southwards into the country
from the Sahara belt. At this period, it is generally cooler than normal
and less humid, and visibility at certain times is restricted as a result of
airborne dust. E
Vegetation in the area is of typical Sudan Savannah, characterized by
sparse shrubs interrupted by large isolated trees. There is more
continuous cover of grasses in the rainy season. Mean annual
evaporation for the area ranges between 900 — 1000mm.

GEOLOGY

The area is underlain by bedrock of the Precambrian crystalline
basement complex including migmatites, gneisses and older granites
with whale blacks, granite pavements and isolated blocky moulds. The
rocks exposures are of a syntectonic to late-tectonic granite batholiths
which intruded a crystalline gneissic basement during the Pan-African
Orogeny. .

The rock in the area is dominated by migmatites. In the field, the
foliation is broadly oriented North-South and marked by a sub-patallel
alignment of elongated and closely packed feldspar, phenocrysts, mainly
microcline and a corresponding preferred orientation of North-South
direction. 1

The medium to coarse grained granite occurs as small but discrete
bodies with variable shape intruding the main porphyritic biotite granite.
HYDROGEOLOGY

The storability and hydraulic conductivity of groundwater flow systems
in the crystalline basement areas as that in GADAM (A) VILLAGE,
UNGOGO L.G.A., KANO. depends on the extent of development of
Secondary structural features such as the weathered overburden and
fractures. These fractures tend to close with depth due to increasing
weight of overburden. In these areas, groundwater thereforé occurs
either in the weathered bedrock or in the fractures of the basement rock
both as these two aquifer types mostly interconnected in some places
culminating in groundwater basins.

Due to differential weathering, these groundwater basins are often
localized in such a way that it becomes desirable for a geophysical
investigation to be carried out prior to drilling to locate these basins as
accurately as possible and avoid abortive wells.
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SURVEYS METHODS

The geophysical investigation entails resistivity techniques comprising of
constant separation traversing - and vertical electrical sounding.
Traversing provides a means of studying lateral variations in the ground,
while vertical electrical sounding investigates the vertical variation in the
earth crust due to lithological changes

The principle of the resistivity methods is that an electrical current is
passed into the ground through two electrodes and the tesulting
potential difference is measured across two more electrodes: the ratio
of the potential difference to the current is displayed by the resistivity
meter as a resistance. The electrodes are arranged in a straight line,
symmetrically about a centre point; ‘

A geometric factor was calculated-as a function of the electrode spacing
and the resistivity readings multiplied by this to give an apparent
resistivity value. The electrodes spacing is progressively increased,
keeping the centre point of the electrode array fixed.

Resistivity measurements in the field were carried out with the use of
PETROZENITH RESISTIVITY METER (PZ/02 MODEL). . The half
Schlumberger configuration array. was adopted with half current
electrodes spread, (AB/2 between 1.5 and 80m and half potential
électrode separation MN/2 between 0.5m and 5m field data obtained
were quite good.




[image: image5.jpg]8.0 INVESTIGATION RESULTS & INTERPRETATION:
A maximum of one (1) sounding was conducted at the site the results of
the soundings are presented in table 1, the electro-stratigraphic
sequence with the thickness in table 2, while the field curves as figure 2.

TABLE 1. FIELD VERTICAL ELECTRICAL SOUNDING DATA.

AB/2(m) VES 01
(Q-m)
1.5 256.26 2
2.0 239.07
3.0 286.05
45 211.19
7.0 264.28
10 250.10
10 ‘ 122.13 :
T 149.30
20 119.06
25 130.25 S
30 115.02
35 166.28
40 250.15
45 202.24
45 222.20
60 , 244.12 .
80 251.07





[image: image6.jpg]FIG.2

TABLE 2. ELECTRO — STRATIGRAPHIC SEQUENCE

VES NO. | LAYER | APPARENT THICKNESS
RESISTIVITY(Q - m) (m)

i 250 1.60

2 75 9.50

01 3 132 16.40

4 116 20.40

5 >229 >24.30

RECOMMENDEDATIONS AND HYDROGEOLOGICAL DEDUCTIONS.

Having analyzed the field data collected during the investigation at the site, the

following recommendations are forwarded for drilling and operational as

shown in table 3 below.

TABLE 3: SUMMARY OF RECOMMENDATIONS

VES WATER DEPTHTO DEPTH
RECOMMENDED TABLE BEDROCK RECOMMENDED
FOR DRILLING. FOR DRILLING

01 8—-13m 12-16-20m |28-35-42m

NB:-

Ui

(i) The water is expected to be good as the area is devoid of feasible
contaminants and no record of element(s) or mineral(s) hazardous to
human health in the country rock, however there is a need for chemical
analysis and bacteriological test.

(i)  The Geophysical studies indicates success so therefore the recharge of
the borehole it will likely be moderate.

(iii) The exact location for screening within the formation is best using
samples/electrical log by the site geologist/experience driller.

‘e
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