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Abstract: The inhabitants of Mkpuma Akpatakpa have resortethé usage of water accumulated in the abandorieel m
ponds and boreholes due to inadequate potable witen the area. Lead Zinc deposit which is typicithe Benue Trough
has been mined within the area, leaving heaps 0 it@ilings at the site. A total of seven (7) wai@mples were collected and
geochemically analyzed with the main objective s§essing their distribution in the waters of thedgtarea. The results
revealed the concentration of Arsenic to be highbath surface and groundwater ranging from 0.1 .492mg/l. which
exceeds the WHO limit for portable water. Constaxposure to Potentially Harmful Elements (PHEs)hsas lead (Pb),
cadmium (Cd), nickel (Ni), copper (Cu), cobalt (Cainc (Zn), and arsenic (As) have shown to haveudative effects on
human health since there is no homeostatic meahantsich can operate to regulate their toxicity. ¥eemetals are released
into the environment by natural and anthropogemcgsses and these increase their concentratinoe heading to pollution.
As the populace continues to be exposed to sucardhaizs element in their drinking water, the hedattblication could be
prevalent overtime if not arrested.
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solution. When the leaked chemicals from the ngrsite
slowly percolate through the layers of the eareytreach
the groundwater and pollute it. Mining can have eade

developing countries has left a lot of environmeh&zards effects on surrounding surface and ground Watprdfec_tive
and enormous amount of wastes and different tyfes B'€@sures are not taken. The result can be unrigtingh
pollutants are generated. Adverse environmental arfPncentrations of some chemicals, such as leadnioad
ecological changes as a result of anthropogeniatilas nickel, copper, cobalt, zinc, and arsenic. Themiential for

become more tangible and menacing (Tomov and Kanzim massive contamination of the area surrounding miuesto
20085). the various chemicals used in the mining processekas

the potentially damaging compounds and metals reshov
from the ground with the ore.
The inhabitants within the study area have resaridtie

1. Introduction

Uncontrolled mining activities and illegal miningn i

Some heavy metals such as lead, zinc and cadmium
water are studied because they are related toceméental

problems and also have accumulative propertiescesraf :
these metals are released into the environments thiS2g9€ of water from both the abandoned mine pondsre

increasing their level and hence leading to pathuti groundwater and as a result could be_ exposed torigl of
(Adediran et. al., 1990). The area of study falishin the these_ PHEs that might be leached into the grourehat
lead-zinc mineralized area which has been minedaifidgs  10W into the surface water from runoff. Hence, tieed for
of mine dumps accumulated on the site. According.dn this study. This researc_h intends to determmajtbt_albunon
2009, water travels through rocks and soils as pathe ©Of Some heavy metals in waters of the area andigigithe
hydrologic cycle and in the process leached elesnémt possible hazards that the inhabitants could besapto.
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2. Geology and Hydrogeology of the Study Area
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Figure 1. Regional Geology of the study area (source: Nigeria Geological survey Agency, 2013)
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Figure 2. A digitized map of the study area showing sample locations

The study area is part of the Abakaliki shale Fdioma Younger intrusive bodies in combination with numeso
which lies within the Albian Asu River Group (Fig.2The faults and joints system have the secondary pgrasithe
area is mainly characterized by rather poorly bddsleale, shale Formation. The fracture system which spresxsss
occasionally sandy, splintery metamorphosed mueéston Abakaliki Anticlinorium and Afikpo syncline in th&enue
lenses of sandstones and sandy limestones arey yghided  rift during the deformational episode originatednfr vertical
and fractured. The major rock within the area idire  movement resulting from the rising and cooling cigma,
grained clastic sedimentary rock composed of mad ifha which intruded the sediments in the Santonian time
mix of flakes of clay minerals and tiny fragmensdt(sized (Benkhelil, 1987. Palaeontologically, the study area is
particles) of other minerals, especially quartz ealgite. The mainly characterized by species dflortoniceras and
shale around the area are mainly Red, brown andngreElobiceras (Reyment, 1965). Pelecypods and gastropods are
colours which are indicative of ferric oxide (Heftetreds), also relatively rare. The sediments are folded faadtured
iron hydroxide (goethite-browns and limonite-yellpwor  and the fractures dip steeply particularly in tbermtry south
micaceous minerals (Chlorite, biotite and illiteegn). of Abakaliki; the fold axis stretch NW-SE. The I@dbave
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connected vugs (Nwajide, 2013). The formation soamted that is to be sampled. After the collection, tdmps of
with Lead-Zinc mineralization that stretches fromrak to nitric acid solution is added into the water samjpllee water
Abakiliki. Hydrogeologically, weathered rocks, allum and sample bottles were properly labeled according he t
fractured zones form the aquifer in the study aké@mwever, locations where they were collected from. The sasplere
pockets of weathered and fractured rocks may faotated taken to the cold room (freezer) instantly, aftemly tied in

groundwater reservoirs. black cellophane. Analysis of the water samples eaased
out using Inductive Coupled Plasma Optical Emission

3.Methodo|ogy Spectromgtry (ICP-OES) to determine their elemental
concentrations.

Water samples from abandoned mine pits and undangro
water supplies were collected in bottles an arathedstudy 4. Results and Discussion
area for analysis (Fig.1).

The sample bottles were thoroughly washed, rinsigd w 4.1. Results
detergent and dried for the sample collection, shenple
bottles were treated with 0.1m nitric acid (HY®olution (as
acidification minimizes the adsorption of metalgdoirthe
walls of the containers). Before collecting thetavafrom
any location, the bottle is washed three times with water

Results of the analyses for the seven (7) heavalmat
groundwater and abandoned mine ponds are as shown i
Tables land 2 and figures 3, 4 and 5 below.

Table 1. Concentrations of Heavy Metals (mg/l) in Mining Ponds

parameter coor dinates Zn Pb Cu Cd Ni Co As

Lat N0’ 23 33.7'
Sp 02A Long 08 09 45.4' 0.056 0.011 0.000 0.002 0.001 0.001 0.110
Elevation 52m

Lat NO6 23 58.08
Sp 02B Long E08 09 45.4' 0.021 0.011 0.000 0.002 0.001 0.001 0.111
Elevation 51m

Lat NOE® 23 43.33
Sp 02C Long E08 10 33.46 0.000 0.012 0.000 0.003 0.001 0.001 0.139
Elevation 53.2m

Lat NO@’ 23 37.52'
Sp 02D Long EO08 10 21.18 0.000 0.007 0.000 0.002 0.001 0.001 0.119
Elevation 54m

Lat NO6 23 29.07
Sp 02E Long E08 10 11.44 0.064 0.006 0.000 0.003 0.002 0.001 0.139
Elevation 50m

WHO(2008) 5.00 0.05 2.00 0.01 0.07 0.01 0.01

Table 2. Concentrations of Heavy Metals (mg/l) in Groundwater

par ameter Coordinates Zn Pb Cu Cd Ni Co As

Lat NOG’ 19 42.6'
Sp 01 Long E08 04 13.2' 0.032 0.014 0.001 0.003 0.002 0.002 0.492
Elevation 67m

Lat NO&’ 24 13.¢'
Sp 03 Long EO8 13 27.8' 0.104 0.020 0.001 0.005 0.003 0.002 0.010
Elevation 83m

Lat NO6’ 24 24.¢'
Sp 04 Long 08 10 59.3' 0.105 0.015 0.001 0.004 0.002 0.002 0.166
Elevation 71m

Lat NOG 23 12.2'
Sp 05 Long E08 14 27.2' 0.102 0.029 0.001 0.006 0.004 0.003 0.293
Elevation 90m

Lat N 06 22 35.¢'
Sp 06 Long EO8 13 18.8' 0.115 0.010 0.000 0.002 0.001 0.001 0.450
Elevation 75m

WHO (2008) 5.00 0.05 2.00 0.01 0.07 0.01
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Figure 3. Distribution of heavy metals in mine ponds
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Figure 4. Digtribution of heavy metals in ground water

Footnote:

SP-Sample Points

SP 01-Ezzagu Junction

SP 02A - 02E-Mkpuma Akpatakpa Abandoned mine
SP 03-Indi — Offie

SP 04-Health Centre, Iboko

SP 05-lkelagu/Ndiogbo

SP 06-Ohagulode village

Table 3. Primary and Secondary water quality standards and sources of
contamination for selected elementsin drinking water.

Acceptable N

Elements Concentration (Mg/l) Sources of Contamination

Arsenic 0.01 Herbicides used on land a
water

Cadmium 0.01 Mine tailings and industrie
effluents

Copper 1.00 Aquatic herbicide:

Lead 0.05 Industrial effluents and us

Zinc 5.00 Natural occurrence industri
effluents

Nickel 0.01 Industrial effluent

Cobalt 0.01 Industrial effluent

Source: U.S. Environmental protection Agency (1¢
4.2. Discussion of Results

The study has revealed the various concenns of these
metals Zn, Cu, Cd, Pb, Ni, Co and Ashioth boreholes an
abandoned mine ponds to téhin the recommended lin
by WHO standard except for arsenihich exceeds th

acceptable limits.

The range of concentration of As in the study ase&110
— 0.492mg/l which exceeds the WHO admissible valu
0.01mg/| this goes to suggest that both waters
contaminated. Groundwater which is considered tothe
purest form of drinking water ven compared to surface
water (Offodile, 2002) in this case has higher emtiation
of Arsenic as compared to the water from the mine p
which is expected to have higher values becaus¢he
mining activity that had taken place in the a

This high ©ncentration of As in the groundwater may
attributed to leaching from the ubiquitous fract as
presented by the geologyd the lead Zinc mineralization
which Arsenic is usually associated w, hence when the
leaked metal slowly percolate through the layerthefearth
it reaches the groundwater and pollutt

In addition, Arsenic whiclis a naturally occurrir element
in the earth crusis adsorbed to or -precipitated with iron
oxide minerals; dsorbed to clay mineral surfaces; associ
with sulphde minerals or organic carbon and theday
minerals are ubiquitous in the study area. The rab
dissolving or desorbing of arsenic from these o
materials may introduce arsenic into the grcwater.
Conditions that favour the release of arsenic migdwatel
include the presence of iron oxide and sulphideenails in
aquifer materialHence there is a need for the environmel
be guarded to prevent dispersion of these heavglmsince
they are harmful to human.

Concentrations (PPAL}

09

08

07

06

0.5

04 ——

03 — Co

02 +— Az

I P IR O A A 1 A

SPO1 SPOZA SPOZB SPQ2C SPQZD SPO2E SPO3 SP04 SPO5  SPO6

Sample Point (SP)

Figure 5. A Bar chart showing the distribution of the various heavy metals
within the study area.

4.3. Health Impacts of Arsenic

Drinking well water with low to moderately elevat
levels of arsenic over a long period of time mnlead to
chronic health effectsChronic health effects such as car
develop over a number of years and can be diffiouttetect
especially in the early stages. Higher levelamsenic cal
also lead to more immediate or acute health effélutd
uswally have more noticeable sympto Water with low
levels of arsenic may cause harm if it is consumest a life
time, sometime arsenic causes corns (hyperkeratosi
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develop on the palms of the hands, the soles ofafieand into the groundwater thereby contaminating it. The
other places on the body. These corns may eveptualtontinuous usage of the water by the people ofareéa over
become skin cancer. According to Jakupee et al0120 time predisposes them to various health complioatib not

arsenic has surprisingly been noted to have antbtu
properties in many situations.

Increasing evidence as indicated by Usman et @l.3 s
manifested in the Biu Volcanic Province of Nortlsan
Nigeria where the people displayed loss of hair @aits with
lesions and roughness of the skin and skin growthtd the
intake of arsenic in their drinking water. Studlesve also
linked long term exposure to arsenic in drinkingtevato
increase risk of cancer of the bladder, lungs,rlaed other

monitored and abated.

In order to address this health risk, there is edn®r a
medical assessment to determine the Arsenic lanethe
blood of the people living in the area with a vigw

prescribing and providing treatment facilities.
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