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Abstract 
The research was conducted in Gombe State, Nigeria, in the period of 2014-2015 season to determine 

heavy metals content in water. The results showed that Gombe central had significant difference of 

Zn, Cu, Cd and Cr concentration than Gombe north and south zones. Fe content of the water at 

Gombe central recorded the highest followed by Gombe north, whereas, Gombe south recorded the 

lowest concentration. Also, Pb metal concentration at Gombe central was higher significantly than in 

Gombe north and Gombe south. On the other hand, there was no significant difference (P ≤ 0.05) in 

Ni and As water content in the three zones.  

At three different locations at Gombe north zone, Dukku, Kwami and Funakaye. Amount of Ni and 

As metals in the three locations were statistically the same, but there was significant different (P ≤ 

0.05) in water Zn, Cu, Fe, Cd, Pb and Cr metals content. At three different locations at Gombe central 

zone, Akko, Kwadon and Dadin-Kowa. The concentration of Ni shows significant different (P ≤ 

0.05), in which, Kwadon and Dadin-Kowa gave a highest values over Akko, whereas, Akko and 

Kwadon gave a higher concentration over Dadin-Kowa for Zn, Cu, Fe, Pb and Cr in water. At three 

different locations at Gombe south zone, Kaltungo, Billiri and Balanga. Zn, Cu, Fe, Cd and Pb did 

not differ statistically, Kaltungo and Balanga content higher amount than Billiri, but no significant 

difference Cr, Ni and as in the water. 
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Introduction 

Heavy metals are elements having a density greater than 5g/cm
3 

in their elemental form 

(Bose and Hemantaranjan, 2005 ; Misra and Mani, 2009). Pollution of water still remains 

one of the most significant environmental problem. Water can be regarded polluted when it 

gets changed in its quality or composition either naturally or as a result of human activities so 

as to become less suitable for drinking, domestic, agricultural, industrial, recreational, 

wildlife and other uses for which it would have been otherwise suitable in its natural or 

unmodified state (Goel. 2009). In addition to toxic chemicals, water pollutants occur in many 

other forms, including pathogenic microbes, excess fertilizer and trash floating on streams, 

lakes and beaches (Calhoun, 2005).  

Atmospheric deposition as a result of acid rain and dew is another natural source of heavy 

metal pollution (Nriagu, 1990). The contamination of fresh water with a wide range of 

pollutants has become a matter of great concern over the last few decades (Al-Weher, 2008). 

Discharge of heavy metals into rivers or any other aquatic environment can change both 

aquatic species diversity and ecosystems due to their toxicity and accumulative behavior (Al-

Weher, 2008). 

Lead (Pb) is a naturally occurring and found as a mineral combined with other elements such 

as sulfur and oxygen (Wuana and Okieimen, 2011). The maximum allowed contaminant 

level in the water is 0.01mg/l, the main sources of Pb in the environment include, dust from 

leaded pains from older houses, leaded gasoline and tap water from soldered pipes (Ediin, et 

al., 2000). Cadmium (Cd) is one of the big three heavy metal poisons and is not known for 

any essential biological function (Campbell, 2006). Cd is very bio persistent but has few 

toxicological properties and, once absorbed by an organism, remains resident for many years 

(Campbell, 2006). Chromium (Cr) is one of the less common elements and does not occur 

naturally in elemental form, but only in compounds. Major sources of Cr-contamination 

include releases from electroplating processes and the disposal of Cr containing wastes 
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(Smith, et al, 1996). Arsenic (As) occurs in a wide variety 

of mineral, exhibits fairly complex chemistry and can be 

present in several oxidation states (Smith, et al., 1996). It is 

associated with skin damage, increased risk of cancer, and 

problems with circulatory system (Scragg, 2006). 

 Zinc (Zn) occurs naturally in soil, most of it is added 

during industrial activities, such as mining, coal and waste 

combustion and steel processing (Greany, 2005). 

 Iron (Fe), Copper (Cu), Mercury (Hg), Nickel (Ni) and 

Manganese (Mn) are have few toxicological properties and, 

once absorbed by an organism, remains resident for many 

years (Campbell, 2006).  

 

Materials and methods  
The research was conducted in Gombe State, Nigeria, in 

the period of 2014-2015 season. Latitude 9
° 
30

- 
and 12

° 
30

- 

N, longitude 8
° 
45

- 
and 11

° 
45

- 
E, 400-500 m above sea level 

(Yahya, 2005). The area is underlain by basement complex 

structure in the south and sedimentary Chad formation in 

the north-east part of the state (Umar, 2003). The study area 

lies mostly within the poor ground water in the sand stone. 

Annual rain fall 850mm and temperature ranges from 17C
°
- 

42C
°
.  

Water samples were collected from three zones, Gombe 

north, Gombe central and Gombe south. Samples were 

collected in a clean plastic bottle, then acidified for heavy 

metals analysis and transported to the laboratory, stored in 

frizzed for analysis and replicated three times.  

 

Results and Discussion  
Table (1) shows the mean concentration of Zn, Cu, Fe, Cd, 

Pb, Cr, Ni and As in the water. Gombe central had 

significant difference of Zn, Cu, Cd and Cr concentration 

than Gombe north and south zones. Fe content of the water 

at Gombe central recorded the highest water Fe, followed 

by Gombe north, whereas, Gombe south recorded the 

lowest concentration. Also, Pb metal concentration in water 

at Gombe central was higher significantly than in Gombe 

north, which in turn content higher Pb than Gombe south 

accordingly. On the other hand, there was no significant 

difference (P ≤ 0.05) in Ni and As water content in the 

three zones.  

Table (2) shows water samples heavy metals content at 

three different locations at Gombe north zone, Dukku, 

Kwami and Funakaye. Amount of Ni and As metals in the 

three locations were statistically the same, but there was 

significant different (P ≤ 0.05) in water Zn, Cu, Fe, Cd, Pb 

and Cr metals content.  

Table (3) shows water samples heavy metals content at 

three different locations at Gombe central zone, Akko, 

Kwadon and Dadin-Kowa. The concentration of Ni in 

water at different location shows significant different (P ≤ 

0.05), in which, Kwadon and Dadin-Kowa gave a highest 

values over Akko, whereas, Akko and Kwadon gave a 

higher concentration over Dadin-Kowa for Zn, Cu, Fe, Pb 

and Cr in water.  

Table (4) shows water samples heavy metals content at 

three different locations at Gombe south zone, Kaltungo, 

Billiri and Balanga. The Zn, Cu, Fe, Cd and Pb metals in 

water at did not differ statistically for the three locations, 

but, Kaltungo and Balanga content higher amount for the 

above metals than in water samples at Billiri, but no 

significant difference between the three location for the 

concentration of Cr, Ni and As in the water.  
 

Table 1: Heavy metals concentration in water at different zones (mg/kg) 
 

As Ni Cr Pb Cd Fe Cu Zn Zones 

0.02 0.03 0.08b 0.14b 0.25b 2.29b 0.32b 1.06b Gombe north 

0.04 0.08 0.20a 0.25a 0.49a 4.06a 0.56a 1.50a Gombe central 

0.02 0.03 0.02b 0.05c 0.09b 3.52b 0.25b 0.91b Gombe south 

 

Table 2: Heavy metals concentration in water at Gombe north (mg/kg) 
 

As Ni Cr Pb Cd Fe Cu Zn Zones 

0.02 0.03 0.11a 0.13b 0.25b 1.88b 0.32b 1.18a Dukku 

0.04 0.08 0.08b 0.09b 0.31a 2.93a 0.29c 1.25a Kwami 

0.02 0.03 0.02b 0.21a 0.18c 2.06b 0.36a 0.76b Funakaye 

 

Table 3: Heavy metals concentration in water at Gombe central (mg/kg) 
 

As Ni Cr Pb Cd Fe Cu Zn Zones 
0.03b 0.06b 0.21a 0.26a 0.42b 4.29a 0.68a 1.75a Akko 

0.06a 0.10a 0.28a 0.32a 0.63a 5.24a 0.69a 1.81a Kwadon 

0.02b 0.08b 0.11b 0.18b 0.42b 2.65b 0.32b 0.93a Dadin 

 

Table 4: Heavy metals concentration in water at Gombe south (mg/kg) 
 

As Ni Cr Pb Cd Fe Cu Zn Zones 
0.01 0.01 0.02 0.04 0.07 2.17 0.18 0.63 Kaltungo 

0.02 0.04 0.03 0.08 0.14 5.28 0.43 1.25 Billiri 

0.01 0.03 0.01 0.04 0.06 3.11 0.14 0.84 Bananga 

 

Conclusion 

The result from this study suggested that significant 

differences existed in the heavy metals concentration in 

water analyzed that might be in due part to the topogenetic 

variability and anthropogenic activities. The present study 

revealed that among the heavy metals studied, Cu, Cd, Cr, 

Ni and As were above the toxicity level in water.  
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