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Abstracts: Water samples collected from nine sampling points of three different 

sources (Bore-holes, stream sand wells) within Karu Local Government Area of 

Nasarawa State, Nigeria were analyses for trace metals. The trace metals Na, K, 

Mg, Fe,  Ca, Zn, Pb, Cd As, Ni, Cr and Hg were analyzed using atomic absorption 

spectrophotometric method. The results showed that Ni and Hg were not at 

detectable range for all the water samples. The trace metals analyzed were found 

within the required standard limit set by World Health Organization (WHO) for 

drinking water. All findings have been discussed and appropriate 

recommendations made. 
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INTRODUCTION                                                                                                                         

Water is the most abundant chemical substance on earth. It covers over 70% of 

the earth’s surface and water vapor is present in the atmosphere. Without water 

life cannot survive, [14]. Humans obtain water from rivers, stream or springs. In 

areas were these resources are not available, boreholes and well are needed to tap 

underground water trapped in layers of absorbent rocks between non-porous 

layers [14]. Mankind, in the new millennium, is faced with a number of challenges 

including the need for sustainable use of water resources. This need stem in the 

indiscriminate utilization of the water resources which may not only reduces the 

quantity of water but also the quality of water available for human and other uses. 

Water is often being referred to as the universal solvent. Yet man’s assessment of 

the value of water is very low until he finds himself without it [8]. The largest 

available sources of fresh water lies underground and is referred to as ground-

water, [10]. The chemical composition of surface and ground water varies 

considerably depending on the nature of the water body and its locations [17]. The 

quality required of ground water supply depends on its purpose [11, 43]. Water is a 

renewable resource, it cannot be used up and the total balance of water on earth 

has been constant for millions of years. Safe water drinking is a human birth right 

as much as clean air. However, much of the world population lacks access to safe 

drinking water. Of the six billions people on earth, more than one billion lack 
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access to adequate and safe drinking water [44].   The basic purposes for which water 

is domestically required includes  drinking, bathing, cooking, sediment, fishing 

and general sanitation such as laundry, flushing of closets and other household 

chores [13, 35]. It is a well know fact that adequate supply of fresh and clean drinking 

water is a basic need for all human beings on the earth; yet it has been observed 

that millions of people are deprived of this, particularly in the developing 

countries including Nigeria. The neglect of rural areas in most developing 

countries in term of basic infrastructures such as pipes born water and sanitation 

facilities, expose the communities to a variety of health related problems such as 

water borne diseases.[41]. Consequent to the realization of the potential health 

hazards that may result from contaminated drinking water, contamination of 

drinking water from any source is therefore  of primary importance because of the 

danger and risk of water borne diseases[20,23[ The World Health Organization [50]. 

Estimate that up to 80% of all sickness and disease in the world is caused by 

inadequate sanitation, polluted water or unavailability of water. A report also 

indicates that about 61% of people in developing countries  are estimated  to have 

access to good domestic water supply, and 36% to sanitation facilities, greater in 

urban than rural areas [5]. In Ethiopia, over 60% of communicable diseases are due 

purely to environmental health conditions arising from unsafe and inadequate 

water supply and poor hygienic sanitation practices [1]. Industrial growth, 

urbanization and the increasing use of synthetic organic substances have serious 

and adverse impacts on fresh water bodies due to the introduction of various 

pollutants such as organic compound, heavy metals, agricultural wastes etc. [4, 28]. 

Metals are introduced also into aquatic systems as a result of the weathering of 

rocks and soils, for example, volcanic eruptions and also from several human 

activities involving the mining, processing and uses of metals, and industrial 

materials that contain metals contaminants [26,31]. The increased use of metal 

containing fertilizers due to the agricultural revolution could lead to a continued 

rise of the concentration of metal pollutants in fresh water reservoirs due to water 

run-off [3, 21]. Vehicle emissions, and tire and engines wear contribute sizeable 

concentrations of all metals, particularly zinc and copper. Thus, significant 

correlations are found between traffics volumes and metals concentrations [2,9]. 

Heavy metal contaminations of surface water have been reported by several 

research workers [5,30,42].    

 

Studies have confirmed that heavy metals can directly influence behavior by 

impairing mental and neurological function and alter metabolic processes. they 

could induce impairment and dysfunctional in blood and cardiovascular, 

endocrine, immune, nervous, urinary and reproductive systems[19,33]                                                                         

Portable water supply to communities in Nasarawa State is the responsibility of the 

government which in most cases has been characteristics by low productivity, small 
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coverage and inefficient service delivery. Uke, Auta-Balefi, karu (headquarter) all 

in Karu Local Government Area is one of the areas that do not enjoy portable 

water supply. Most rural dweller therefore depends on various available water 

sources. The qualities of these sources are generally not guaranteed and cases 

abound where health problems have risen as a result of consumers drinking from 

such sources. The provision of good quality water to the ever growing population 

(Due to the recent demolition of houses in the Federal Capital Territory) in the 

study area cannot be over emphased. Hence assessing its suitability for domestic 

uses. This research work aims at investigating the trace metals of waters from 

wells, boreholes and streams which are the main sources of portable water for the 

inhabitants of Uke, Auta-balefi and karu (headquarter) all in Karu Local 

Government area. 

 

MATERIALS AND METHOD  

Karu Local Government is the most populated in Nasarawa State due to its 

boundaries with Federal Capital Territory (F.C.T) Abuja  of Nigeria. The Local 

Government is made up of different ethnic group each with distinct heritage; 

Among the major tribes are:  Gbagyi, gwandara,  Koro, Gade,  Yeskwa; while  

minor tribes such as Hausa, Igbo, Yoruba etc. The physical features of the area 

are largely mountainous, most of which are rocky and of undulating highland of 

average height. It has a typical climate of the tropical zone because of its location. 

Its climate is quite pleasant with a maximum temperature of 950F and a minimum 

of 500F. Rainfall varies from 130.72cm in some places to 145cm in other [34]. 

Mineral resources such as marble deposits, granite rocks, iron ore and mica are 

found in some areas. The climate is characterized by two distinct seasons, dry and 

wet. The dry seasons spans from October to March while the rainy season is from 

April to September. The months of December, January and February are cold 

due to harmattan wind across the Local Government blowing across the Local 

Government Area from the North- East of Nigeria.  Karu( Headquarters), Auta- 

Balafi  and Uke are towns located about 12Km apart from each other in the LGA. 

Samples of water were collected from well, boreholes and streams located in these 

three towns. 

 

Sample Collection, Treatment and preservation  

Water samples from streams was collected between February, March, June and 

August, 2012 on a monthly basis. This was done in order to cover both wet and 

dry seasons. The boreholes samples were collected from five different sources 

bimonthly for two month in dry and wet season (February and March) and June 

and August respectively. For the well sample, the grab method was used [2].   

Sampling and preservation of samples were carried out as prescribed by APHA 

(1995) methods. The sampling was done using well-labeled plastic bottles which 
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were washed with detergent and rinsed with distilled water and acidified(1.5) with 

Analar grade concentrated nitric acid. The samples were subsequently kept in ice 

bags and transferred to the laboratory.      

 

Mineral Analysis 

The elemental analysis (Na and K in exception) was done in the water samples 

using Perkin-Elmer and Oak Brown atomic absorption spectrophotometer. 

Sodium and Potassium were determined by using a Flame Photometer. 

 

DISCUSSIONS                                                                                                                           

Statistical Analysis The result obtained were subjected to statistical  evaluation and 

presented in Table 1- 4. The parameter evaluated were grand means and standard 

deviation. In Table 1: presents the result of trace metals in the located at Uke, 

Auta-Balefi and Karu (Headquarter) towns. Calcium is the most highly 

concentrated mineral in the stream water sample ranging from 25..61 MgL-1 in 

Auta-Balefi, to 104.3mgL-1 in Karu; followed by magnesium which ranged from 

9.44 MgL-1 in Karu to 12.54 MgL-1 in Uke. The concentration of Cadmium is the 

least ranged from 0.002mgL-1 in  Uke to 0.006mgL-1 in Karu town.  Mercury and 

Nickel were not at detected in any of the wells. The lead  content is higher than 

the permissible limit of World Health Organisation(WHO). The result of trace 

metals analyzed for the three well  water is shown in Table 2. The  concentration 

of calcium is the high in well water varied from 34.01mgL-1 in Uke to 56.10mgL-1 in 

Auta-Balefi; followed by magnesium from 11.35mgL-1 in Auta-Balefi  to 17.78mgL-

1 in Uke, the least concentrated metal was Cadmium varied from 0.001 mgL-1 in 

Uke to 0.005 mgL-1 in Karu. In all the three water samples from the borehole, 

mercury and Nickel was not detected. Table 3 shows result of trace metals in the 

three Borehole; Uke, Auta-Balefi and Karu.  

 

The highest concentrated mineral was calcium which ranged from  41.21mgL-1 in 

Uke to 56.25mgL-1 in Karu while that of Magnesium ranged from 12.11 mgL-1  to 

13.43mgL-1 while the least was found on Cadmium ranging from 0.001 mgL-1 in 

Uke to 0.004 mgL-1 in Karu. Nickel and Mercury were not at detectable range for 

any of the streams.  A summary of the levels of various metals in the stream, well 

and boreholes is presented in Table 4. Calcium showed the highest concentration 

in all the three different type of waters ranging from 44.71mgL-1 in the well to 

54.0mgL-1 in the streams water sample; followed by magnesium which varied from 

11.10mgL-1 in the stream  to 12.93mgL-1 in well. It is a well known fact that 

minerals elements  are  necessary  for  life[16,29,38] Magnesium functions as an 

essential constituent for bone structure, for reproduction and for normal 

functioning of the nervous system[40]. Calcium play an important role in blood 

clotting, in muscles contraction and in certain enzymes in metabolic processes. 
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The calcium and magnesium content of the water samples from Streams, wells 

and borehole falls within the recommended range[50]  that is, is good for drinking 

without adverse effect. The value(104.3mgL-1) of water sample from Karu was 

exceptionally high (Table 1) compared with the values of other water samples. 

This being that the level of calcium in natural waters depends upon the type of 

rock through which the water has passed. Calcium is usually present as carbonated 

or bicarbonates, sulphate, chloride and nitrite in high saline waters[49 ]. There is no 

health objections to a high calcium content in water; the limitation being made on 

the ground of excessive scale formation [50]. Sodium concentrated values ranged 

from 5.52mgL-1 in the borehole water sample to 6.74mgL-1 in the stream while 

potassium values ranged from 3.74mgL-1 in the well to 4.40mgL-1 in the stream 

water sample. Potassium is primarily an intracellular cation, mostly cation is 

bound to protein in the body with sodium influencing osmotic pressure and 

contributions to normal pH equilibrium[25]. The sodium content in water is 

important for a healthy person, except when combined with excessive 

concentrations of sulphate. This combination can cause gastrointestinal initiation 

(laxative effect) for person placed on low sodium diet because of heart, kidney or 

circulatory ailment. The usual low sodium diet allowed in drinking water is 

20mgL-1 [2]. The values recorded for both sodium and potassium in the present 

study fall under WHO guidelines and thereby the waters from different sources 

are good for consumption without any adverse effect. The high iron content and 

its wide distribution throughout the sampling points (Table 3) reflect what has 

been reported regarding its presence at high concentration in Nigeria soils [12, 27] . 

Iron is one of the essential components of haemoglobin which is responsible for 

the transport of oxygen in the body. Iron also facilitates the oxidation of 

carbohydrates, proteins and fats.  

 

It therefore contributes significantly to the prevention of anaemia, which is 

spreading wide especially in developing countries like Nigeria [15] . The iron 

contents in all the water sample are higher than WHO\ USEPA guideline value 

(0.30mgL-1 )  for drinking water [45 ,50]. This is not acceptable to the consumers, but 

could give rise to iron-dependent bacteria which in turn can cause further 

deterioration in the quality of water by the production of slimes or objectionable 

colour. The result obtained may be due to run-offs geological formation of sample 

area. Some methods of aeration can remove or reduce iron level through simple 

chemical reaction [36]. The highest concentration of Lead was found in the stream 

water sample to be 0.072 mgL-1. Lead is a well-known toxicant that has several 

deleterious effects even at low concentrations, and has no known function in 

biochemical processes. The source been the use of leaded gasoline [39]. Other 

Sources of lead include storage batteries, type of metals and anti-knock 

compounds in petrol [18]. An onset of lead pollution of surface waters in Nigeria 
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had been reported [32,37]. Lead known to inhibit active transport mechanisms 

involving ATP, to depress the activity of the enzymes cholinesterase, to suppress 

cellular oxidation- reduction reactions and to inhibit protein synthesis [47]. 

Prolonged consumption of lead may result to impairment of the learning 

processes [24]. However, lead, content values in the present study are lower than 

WHO\ USEPA guidelines recommended value of 0.05mgL-1. Comparison of the 

mean concentration  of the metals in well, borehole and stream water samples 

with WHO\USEPA guidelines value for drinking water shows compliance with 

Cu, Zn, Cd, As, Ni, Cr and Hg (Table 4). However, because a metal 

concentration in the aquatic environment is low and considered to be naturally 

occurring or background; does not mean that the concentration could not cause 

adverse ecological effects [46]. The presence of one metal can significantly affect the 

impact that another metal may have on an organism. The effect can be synergistic, 

additive or antagonistic  [22].  

 

CONCLUSION                                                                                                                                          

The essence of trace metals analysis in the study area is to offer greater 

understanding of our environment and resources and their best uses both 

physically and chemically. Of prime importance is the wise use of water and its 

resources for sustainable development. The study has presented data on the 

concentrations of some trace metals in water samples from streams, wells and 

boreholes. The results showed that the heavy metals from the three sources are 

within the World Health Organisation (WHO) limit for drinking water (WHO, 

2004). Indiscriminate dumping of waste into the drainages which later  find it way 

to the stream should be discourage. The environmental protection agency  should 

see that  sanitary materials  is sufficiently available. The environmental impact 

assessment of anthropogenic activities should be continuously monitored in the 

area.   

 



 

 

127 

 

Journal of Sciences and Multidisciplinary Research 

Volume 9, No. 2, 2017 

 
RESULTS                                                                                                                                                                           

Table I: Metal Concentration (MgL-1) of three Streams in and around Karu Local 

Government Area of Nasarawa State, Nigeria. 
Trace Metal Uke Auta-Balefi Karu   Ẋ S.D 

Na 5.89 6.22 8.11 6.74 0.99 

K 4.21 3.98 5.02 4.40 0.45 

Cu 0.72 0.65 0.78 0.72 0.05 

Mg 12.54 11.34 9.44 11.10 1.28 

Fe 1.45 0.81 1.46 1.24 0.30 

Ca 32.33 25.61 104.3 54.0 35.62 

Zn  0.14 0.17 0.19 0.17 0.02 

Pb 0.042 0.061 0.072 0.058 0.012 

Cd 0.002 0.003 0.006 0.004 0.002 

As 0.08 0.05 0.09 0.07 0.017 

Cr 0.35 0.17 0.46 0.33 0.120 

Hg ND ND ND Na Na 

Ni ND ND ND Na Na 

                                                                                                                                                              

Ẋ = Grand meams;  SD = Standard deviation;  ND = Not Detected;  na = not 

available 

 

Table II: Metal Concentration (MgL-1) of three Boreholes in and around Karu 

Local Government Area of Nasarawa State, Nigeria. 
Trace Metal Uke Auta-Balefi Karu   Ẋ S.D 

Na 5.41 5.78 6.34 5.84 0.38 

K 3.78 2.45 4.98 3.74 1.03 

Cu 1.45 1.78 1.91 1.71 0.19 

Mg 13.78 11.35 13.67 12.93 1.23 

Fe 1.56 0.93 1.01 1.17 0.28 

Ca 34.01 56.10 44.02 44.71 9.03 

Zn  1.17 1.25 1.36 1.26 0.08 

Pb 0.02 0.004 0.007 0.04 0.02 

Cd 0.001 0.004 0.005 0.003 0.002 

As 0.06 0.04 0.07 0.06 0.012 

Cr 0.31 0.14 0.37 0.27 0.010 

Hg ND ND ND Na Na 

Ni ND ND ND Na Na 

Ẋ = Grand meams;  SD = Standard deviation;  ND = Not Detected;  na = not 

available 
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Table III: Metal Concentration (MgL-1) of three Streams  in and around Karu 

Local Government     Area Of Nasarawa State, Nigeria. 
Trace metal Uke Auta-Balefi Karu       Ẋ S.D 

Na 4.99 5.56 6.01 5.52 0.42 

K 4.50 3.10 4.96 4.20 0.79 

Cu 1.42 1.67 1.89 1.66 0.19 

Mg 12.11 12.78 13.43 12.77 0.54 

Fe 2.54 1.94 2.14 2.20 0.26 

Ca  41.21 49.20 56.25 48.89 6.14 

Zn 1.01 1.25 1.39 1.23 0.16 

Pb 0.03 0.05 0.06 0.05 0.01 

Cd 0.001 0.002 0.003 0.002 0.0008 

As 0.021 0.032 0.042 0.032 0.009 

Cr 0.25 0.12 0.31 0.23 0.079 

Hg ND ND ND Na Na 

Ni ND ND ND Na Na 

Ẋ = Grand meams;  SD = Standard deviation;  ND = Not Detected;  na = not 

available 
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Table IV: Level of Metal Concentration(MgL-1) in the Wells, Boreholes and 

Streams Water Sample Compared  
Trace metal Streams Wells Boreholes USEPA in MgL

-1 

Na 6.74 5.84 5.52 na 

K 4.40 3.74 0.79 na 

Cu 0.70 1.71 0.19 1.0 

Mg 11.10 12.93 0.54 na 

Fe 1.24 1.17 0.26 0.30 

Ca 54.0 44.71 0.14 na 

Zn 0.17 1.26 0.16 2.0 

Pb 0.01 0.04 0.01 0.017 

Cd 0.004 0.003 0.0008 0.005 

As 0.07 0.06 0.009 0.05 

Cr 0.33 0.27 0.079 0.10 

Hg ND ND ND 0.02 

Ni ND ND ND 0.03 

Ẋ = Grand meams;  SD = Standard deviation;  ND = Not Detected;  na = not 

available 
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