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rs has become the main source of water supply for

g ecent years has . :
: 0’““;‘2}’% " Minna metropolis following rapid expansion of the town and

ded by the state's public water service. Minna is the capital

- gome ces pro
| sgrvices P s between latitudes 9°32' and 9°41' N and longitude 6°28'

”Mﬁafe and lie .

7 £ covering an approximate surface area of 105km’. The geology of
wd b ymprises mainly of rocks belonging to the PreCambrian Basement
s 5 stem of Nigena. The main rock types include granites, gneisses,
Wﬂa and schist. Mapping of the area was conducted using a hand held GPS
g:m Errex Legend). The geology of the area was studied using the traverse
od on & topographic map (Minna sheet 164) on a scale of 1:50,000. Water
amples were obtained from various locations on a grid basis in glass and plastic
xotes. Physical es of the water were measured at the time of sampling.
iser analysis was conducted in the laboratory to determine the chemical
amposiion, instrumentation was by Atomic Absorption Spectrometry,
Coounmetry and Titnmetry. Major, Minor and Trace Element composition of the
k- were determined. The cations with greatest concentration are Mg, Ca, and
\s whie the dominant anions are HCO, CO, and NO, Trace Elements with
“ger concentration are Min, Cu, As, and Pb.The groundwater regime can
werall be classified into two, a Calcium carbonate water and the otherin
% con o anion predominates. The results generally indicate that the
rundwater is of good quality, however the waler shows Signs of

imchment in Mn, As, and Pb.

%: Groundwater, Trace Element, Chemical parameters,
contamination.
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in recent years has become the main source of water sypp for
muﬂ'mjz;!?n%innaymermpoﬁs followmg rapid expansion of the tofaﬁyand
d“"ﬁ senvices provided by the state’s public water service. Minna js the capital
mﬁ;qr ?Srare and lies between latitudes 9°32' and 9°41' N and longitude 6°28'
id'gfgr E covering an approximate surface area of 105km’ The geology of
wma comprises mainly of rocks belonging to the PreCambr_ian Basement
complex system of Nigenia. The main rock types include granites, gneisses,
nigmatite and schist. Mapping of the area was conducted using a hand held GPS
(Garmin Etrex Legend). The geology of the area was studied using the traverse
method on & topographic map (Minna sheet 164) on a scale of 1:50,000. Water
samples were obtained from various locations on a grid basis in glass and plastic
botles. Physical properties of the water were measured at the time of sampling.
ler analysis was conducted in the laboratory to determine the chemical
“mpostion, instrumentation was by Atomic Absorption Spectrometry,
"melry and Titrimetry. Major, Minor and Trace Element composition of the
Waler were delerm;ned. The cations with grealest concentration are Mg, Ca, and
4 While the domfnant anions are HCO, CO, and NO, Trace Elements with
' ronceniration are Mn, Cu, As, and Pb.The groundwaler regime can

. nb‘:) JE’E»‘szlﬁed into two; a Calcium carbonate water and the other in which
anion predominates. The results generally indicate thal the

ot 9000 quaity, 1 igns of gradual
“Mehmentjn Mn, As ang gb. Y, however the water shows signs of g

:Gm““d‘.”aten Trace El

ement, Chemi ters,
taminatiop, nt, Chemical parame

ter is t
mmesu’face :'SO'U '€ of water for wells, boreholes and springs. It occurs
g 10, o, 2002) | lation of Minn
gy 0 Npc 1991) rapy o - \PProXimately over half the populatio -
l\: m"’f&ﬁna " the envir: . groundwater for drinking water and over 90% i
%he%@s: Init “atuns; ODtain their water from groundwater through waend
% %%w'“‘ no cosura state, groung water is usually of excellent quality par
COntami, Y treatment or purification. However, ground water

A ed or polluted as a result of natural or human factors



JOSTMED) Volume 92

0 i, 29 j
Journal &'M N
2 , I

; ies between latitudes q°
. . te, F|g]_ and ll-eS . udes g°3y,
Minna is the capital of Niger 5 4 637, covering an approximate sy ang

v 0 |E an ; i ) ce !
9°41'N and Ionglltud‘;es grig s easily accessible through Abula‘Dkko-Lammta"
area of &gSK?MOI( \:a ida and Kaduna- sarkinPawa roads. It hag 3
Tegina, Lagos”

i itinct rainy and dry seasons " Ay |
rinfall of about 2500M7 ";'g‘ &gg\t November to March respect‘lf:\pene“% |
petween Aprl to OCtODer M8 n and 35°C at the peak of g2 |

of 27°C in the rainy s€ason < € peak of the 4 |
mean ten?perat:‘raeﬂve humidity of 87% in the rainy season and 35% i y, ety |
e Ldris-Nda, 2000). The vegetation 5 typically that of the sapy
qrassland, comprising mainly of mangoe gmelinas, neem, cashew y; |
mahogany, most of which have given Way to urbanisation. The area is drpy |
mainly by River Chanchaga, which is 3 tributary of River Kaduna, as wellas oy |
minor seasonal streams. In recent years Minna has witnessed a high increagejy
population as a result of influx of people into the town from neighbouring statesj;
the country. The rapid expansion of the town coupled with the inability of the state
water corporation to meet up with the demand for water has led to a large numbs
of peaple resorting to the use of groundwater through the drilling of borehdes
and hand dug wells. Fig.2 is the relief map of Minna showing the major areasa
principal direction of groundwater flow. Urbanisation comes with its o
environmental problems which includes pollution and stretching of the availabk

watgr resources. It is for this reason that an assessment of the water qually a
availability of Minna and environs was undertaken.
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weathered portions of the rock and also by fracturing that o

Cur Within
bedrock. The former is the source of water for wells while the latter js the Sourg
of water for boreholes. The weathered portions of the rock in the area Extendsy,
to 9m in some areas like Shango, Chanchaga, Maitumbi, and Malkunkele, Whil
the shallower depths of weathering occurs around the G.R.A, Dutsen Kua
Limawa and Bosso areas with the weathered regolith common|

Hand dug wells are the common source of water of the inhabi

drilled over 100 handpump operated boreholes
the drastic water problem the town facedin 2009,

the .
e s con 9 the Garmin Gps (Etrex Legend), the

ducted ysin
e iﬂforr'nr:ntiome ordinates ang altitudes of the various areas in t
i Obtaj Was used to draw the contour and relief map®

e 3 : “Oftware, The 9eology was determined using the
topographical mq of co i

m ‘ng the
P that OMmeter and hammer usi
scale of 1:25,000, 5 ey ;fta'"e“ from the initig| Mapping of the area, O ?
from varioys locatione in pla Map. Twen five water Samples were obtal
respectively, ang ke plasti

S 3d glags pogy jons and anion’
n €s for cations a
analysis. Physica| _— to RUWATSAN and N
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tional Water Quality jaboratories

m o ;

Portable figlg kit (vokoggi:z)(’zc"”d“qwitv and pH weSa dett:rrnined using 2

temoeraturewasobtained usi a'g:t:rlmconductivity and pH meters while the
Ometer.
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weathering of apatite, wollastonite pyroxene, amphiboles ang | 2.013
pag|0c|
feldspar. *

The most common source of Magnesium in groundwater is through Weathey;
rocks rich in magnesium bearing minerals like olivine, biotite, hornblende teafl lggtof
! e C.
Calcium is abundant in the earth crust and extremely mobile in the hYdrOSph
The high concentration of calcium in the area is also due to the'weatherinew.
minerals like apatite, wollastonite, fluorite and pyroxene group. 9 of

High concentration of magnesium and calcium leads to water hardness

; , 2 il Which is
defined as the concentration of calcium and magnesium ions expressed in terms
of calcium carbonate.

Anions

The dominant anions are the Bicarbonates, Carbonates and Nitrates.

Most Carbonates and Bicarbonates ions in groundwater are derived from the
carbon dioxide in the atmosphere, in the soil and in solution of carbonate rocks,
they also occur in igneous rocks. The high concentration of these ions in the
groundwater in this area may be attributed to these sources.

The carbonates were probably introduced into the groundwater system through
meteoric water, this can occur when precipitation comes in contact Wi
atmospheric carbon dioxide, which dissolves and become a component of UK |
water and eventually gets into the groundwater system. The high concentraﬂfig |
of the carbonates may be due to the high pH of more than 8 in some areas: e
bicarbonates and carbonates can also cause hardness in water.

_ ic

Chloride on the other hand may be a product of industrial and possibly dorgeﬁd |
sewage, which due to poor disposal practices infiltrates into the groun
contaminate the groundwater (Fetter, 2002).

lesy
The nitrate concentration also shows an appreciable level in most of the S:;n rgckS
especially in Dutsen-Kura, Maitumbi, Shango and Bosso. Although ign€9 tes I
contain small amounts of soluble nitrate or ammonia, most ”':f;:u-on of
groundwater is as a result of the use of chemical fertilisers and the 03ﬂhment of |
nitrogep compounds in sewage effluent (Back, 1960). The mar ked enric siting Qf
nitrate in these areas could be due to poor disposal of municipal W3St - e ®
wells near sewage systems or probably fertilization of agricultural 139" zfor®
not adsorbed by soil particles, thus, making it a highly mobile ion @™ “"o oW

moves with infiltrating water into aquif is i moderat® “louti -

. ers. This ion shows -LaY
concentration at Chanchaga, FGC andcili’aida while it is almost absent 3¢ ’
and FUT Bosso campus. '
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=1 April, g9,
iff and Piper plots were used to identify waters of similar Charactey ,
?Itawsfsia;‘lcatioﬁ. Rgsuls of Stiff plot (Fig.5) indicate th.at the ground watey inm
metropolis can be divided into three. From .the diagram, Feders| Govern
College (Minna), Chanchaga, Paida, Maitumbi, Dutsen Kura, F-layout and Ty,
areas have higher concentrations of cations, notably calcium ang Magnesiy,
with a corresponding depletion in anions with the Major ones being bicarbongs
and carbonate. Similarly, Shango, and Bosso show high concentrationg of caldip
and magnesium, but with sulphate being the major anion. At G.R A and Feder
University of Technology, Minna Bosso campus there is a sub equal proportip

cations and anions with sodium and potassium and chloride being the majy
cations and anions respectively.
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ological point of view, groundwater i
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