International Journal of Science, Environment
and Technology, Vol. 3, No 6, 2014, 2120 – 2126

ISSN 2278-3687 (O)

IMPACT ASSESSMENT OF HEAVY METALS CONTAMINATION OF
GROUND WATER IN MUBI, ADAMAWA STATE – NIGERIA
Babagana Gutti1, Bello Zubairu2 and Danrimi Buba3
1
Department of Chemical Engineering, Faculty of Engineering, University of Maiduguri,
Borno State, Nigeria
2
Department of Chemical Engineering Technology, Federal Polytechnic, PMB 35 Mubi,
Adamawa State, Nigeria
3
Department of Food Science Technology, Federal Polytechnic, PMB 35 Mubi,
Adamawa State, Nigeria

Abstract: The levels of heavy metal contamination of ground water in some parts of Mubi
metropolis were assessed. Five functional boreholes and five functional wells were analyzed
for Fe, Mn, Pb, Zn, Cu and Cd using AAS and the results obtained were compared with the
WHO standard for the specified maximum contaminant level. Concentrations of these metals
in borehole water samples were: Fe ranged from 0.0200mg/L to 0.3500mg/L and Mn from
0.2733mg/L to 0.3670mg/L. The concentrations of Zn ranged from 0.00767mg/L to
0.4670mg/L and Cu from 0.0200mg/L to 0.0230mg/L while Pd and Cd were not detected in
all the samples. In well water, the concentration of Fe ranged from 0.0053mg/L to
0.8633mg/L, Mn from 0.0153mg/L to 0.7000mg/L while Pd was not detected in all well
water samples. Zn ranged from 0.1133mg/L to 1.2000mg/L, Cu from 0.0153mg/L to
1.4960mg/L and Cd has 0.0013mg/L value. This study revealed unsafe limits of some heavy
metals in ground water in some parts of Mubi metropolis thereby attracting serious Public
health attention.
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INTRODUCTION
Water is one of the common substances that support plant and animal life [1] and can
be obtained from two different sources: ground and surface, water can dissolve, absorb,
adsorb and suspend a compound as a result of its polar structure and hydrogen bonding [2].
Ground water, such as boreholes and wells contaminated with heavy metal as a result of
human activities, some of these activities include production of fuel, indiscriminate disposal
of refuge, discharge of domestic and industrial effluent, pharmaceutical product and used of
automobiles [3].
Heavy metal is a common term that explains a group of metals and metalloid with an atomic
density of greater than 4 g/cm3 or 5 times or more dense than water [4]. Heavy metals may
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get into the human and animal's body through food, drinking water, air, etc. and attack the
protein known as enzymes [5]. Heavy metals can cause serious health effect with different
symptoms depending on the nature and quality of the metal ingested [6].
Lead is one of the heavy metals and the most common of these elements. It is a general
metabolic poison and an enzyme inhibitor. It can cause mental retardation and semi –
permanent brain damage in young children. Lead can replace calcium in bone to form sites
for long term replacement [7].
Iron is one of the heavy metal which is necessary for health. Iron plays a high role in human
nutrition; it helps in the formation of protein hemoglobin, which transports oxygen to all cells
of the body. It is also used in cellular metabolism and is found in body enzymes [8].
Chronically consuming large amount of iron can lead to a condition known as iron overload
this condition is usually the result of a gene mutation [9].
Manganese found in its natural state in the earth’s crust, is an important mineral
tomitocondrial oxidative process [10]. Manganese is an essential element for animals, plants
and bacteria. It is found in all human tissues, with the highest concentration in liver, pancreas,
intestinal tract and kidney [11]. The effect of manganese ranging from damage to the central
nerve system, muscular weakness, speech disturbances and headaches [12].
Zinc is the 23rd most abundant element in the Earth's crust; it is the dominant ore blends, also
known as sphalerite. Other important zinc ores are worst, Smithsonite and Hemimorphite
[13]. Zinc is a trace element that is essential for human health. When people absorb too little
zinc they can experience a loss of appetite, decreased sense of taste and smell, slow wound
healing and skin sores. Zinc shortages can even cause birth defects [14]. Although too much
zinc in the body cause eminent health problems, such as stomach cramps, skin irritations,
vomiting, nausea and anemia. Very high levels of zinc can damage the pancreas and disturb
the protein metabolism, and cause atherosclerosis [15].
Absorption of copper occurs through the lungs, gastrointestinal tract and skin [16].
Individuals with toxicity show an abnormally high level of copper in the liver, kidney, brain,
eye and bones [17]. Acute toxicity of ingested copper is characterized by abdominal pain,
diarrhea, vomiting and a metallic taste in the mouth; it also appears to affect reproduction and
development in human and animals [18].
Cadmium is extremely toxic even at low concentrations, and will bio- accumulate in
organism and ecosystems and it has a long biological half-life in the human body ranging
from 10 – 35 years [19]. Long term exposure to cadmium induces renal damage [20].
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The population of Mubi was two hundred and twenty five thousand seven hundred and
twenty one (225,721) as of census 2006.Rapid increase in population in Mubi town raises the
high demand of water; as a result, many boreholes and wells were drilled to meet the demand
for water without a proper consideration of the locations of boreholes and wells to be drilled.
Therefore, assessment of heavy metals is very important because small changes in their
concentration above the acceptable levels, whether due to natural or artificial factors can
result in serious environmental and subsequent health problems [21].
The world health organization (WHO) has specified maximum contaminant level of heavy
metals in water. This research was carried out to assess the heavy metal contents of some
selected boreholes and wells in Mubi, Adamawa State using AAS and the result obtained will
be compared with WHO maximum permissible concentration level of heavy metals in
drinking water.
MATERIALS AND METHODS
The Study Area
The study was carried out in Mubi town on 8th April, 2014. Mubi is located in the NorthEastern part of Adamawa State and is situated on latitude 100 16’ 12’’N and 130 16’ 12’’E.
Mubi is bordered by Borno state in the North, Hong and Song Local Government Areas in
the west and the Republic of Cameroon in the south and east [22].
Sampling and Analytical Procedure
Groundwater samples were collected from five boreholes and five wells from each of the
following; Girpata Lemu, Sebore, Lokuwa, Kolere and Shuware boreholes and wells. The
boreholes depth ranged between 600 – 650m while that of wells was 8 to 12m.The boreholes
and well water are used for drinking and other domestic uses.
All the samples were digested with concentrated nitric acid (HNO3) to ensure that they are
free of organic impurities. Ten milliliter (10ml) of nitric acid (HNO3) was added to 50ml of
each of water samples in a 250ml conical flask. The mixture was evaporated to half of its
volume on a hot plate after which it was allowed to cool and then filtered.
The digested water samples were analyzed for Iron (Fe), Manganese (Mn), Lead (Pb), Zinc
(Zn), Copper (Cu) and Cadmium (Cd) using the Buck Scientific 210 model Air Acetylene
Fume integrated model Atomic Absorption Spectrophotometer (AAS).
Statistical Analysis
The values of mean and standard deviation were determined with Graphpad Instart version
3.0 for 95 [23].

2123

Babagana Gutti, Bello Zubairu and Danrimi Buba

RESULTS AND DISCUSSION
Table 1 and 2 show the concentrations of heavy metal in boreholes and wells water of the
various locations (Girpata lemu, Sebore, Lokuwa, Kolere and Shuware). The concentration of
Fe in borehole water ranges between 0.0370 – 0.350 mg/L except that of Kolere that was not
detected. This indicates that there is no source of iron in the area. The samples from Girpata
Lemu, Sebore and Shuware were below the maximum permissible level of heavy metal in
drinking water as stated by WHO (2006), but that of Lokuwa was higher than the maximum
permissible level of Fe 0.3mg/L in drinking water which may be attributed to high deposit of
Fe in the area. The concentration of Mn ranged between 0.2733 - 0.3670 mg/L and was
below the maximum permissible level of 0.5mg/L in drinking water (WHO, 2006); no Mn
was detected in samples obtained from Girpata Lemu, Sebore and Shuware, this may be due
to the absence of deposit of Mn in those areas. Pb was not detected in all the samples. The
concentrations of Zn in the samples were 0.0767 - 0.4670 mg/L, the concentrations are below
the maximum permissible level in drinking water compared to 5.0 mg/L as stated by WHO
(2006). Copper was detected in the samples from Lokuwa and Kolere with the value of
0.0233 mg/L and 0.0200 mg/L but no copper was detected in the remaining areas. Cd was not
detected in all the samples; this may be due to the absence of cadmium source in the
investigated areas.
The concentration of Fe from well water samples was detected from Girpata-Lemu, Sebore,
Lokuwa and Shuware with the values of 0.8633mg/L, 0.1800mg/L, 0.0053mg/l and
0.0330mg/L respectively except at Kolere which has no trace of Fe. All the values obtained
were below the maximum permissible level of Fe in drinking water except that of Girpata
Lemu which was higher than the maximum permissible value of Fe of 0.3mg/L in drinking
water (WHO, 2006). Mn was detected only in the samples of Girpata Lemu and Shuware
with values of 0.0153mg/L and 0.7000mg/L respectively, but none was detected in the
remaining areas. The sample of Shuware was above the maximum permissible level of Mn in
drinking water; this may be that, there is a collection of Mn in the area. Pb was not detected
in the whole samples. The values of Zn in the investigated areas were 0.1133 mg/L to
1.2000mg/L which is below the maximum permissible level of Zn in drinking water of 5.0
mg/L (WHO, 2006). Cu was detected in the samples of Girpata Lemu and Shuware with the
values of 0.0153mg/L and 1.4930mg/L which shows that the value for Girpata-lemu is below
the maximum permissible level of Cu in drinking water while that of Cu is above the
maximum permissible level of Cu in drinking water of 0.5mg/L (WHO, 2006) but the
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remaining heavy metals were not detected in the other samples. Cd was also detected in the
sample from Girpata-Lemu and Shuware with the value of 0.0013 mg/L which is below the
limit of WHO, 2006 of 0.03 mg/L. No trace of Cd was detected in the remaining samples

Table 1: Concentrations of Heavy Metals in Boreholes in Mubi Metroplis

All values are mean and standard deviation of five replicate readings in mg/L except of pH
Legend: ND = Not Detected
WHO = World Health Organization
Table 2: Concentrations of Heavy Metals in well in Mubi Metropolis

All values are mean and standard deviation of five replicate readings in mg/L except of pH
Legend: ND = Not Detected
WHO = World Health Organization
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CONCLUSION
The results of this research showed that the heavy metal concentration in the ground water
sources in the area is high in some locations. This indicates that there is a need for serious
attention in those areas to get rid of the metals concentrations. Government and other nongovernmental organization should organize a forum to sensitive people in those areas on the
health hazard of these metals. People should not dump refuge indiscriminately. A constant
investigation of heavy metal in ground water should be carried out regularly.
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