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ABSTRACT 
 

Toxic metals are natural components of the environment, but human activities in mining, industry and 
agriculture, have been responsible for the wider diffusion of these elements. The almost ubiquitous 
presence of some metal pollutants facilitates their entry into the food chain and thus increases the 
possibility of them having toxic effects on humans and animals. Increasing pollution has given rise to 
concern on the intake of harmful metals in humans. These metals enter the human body through 
inhalation and ingestion. The intake through ingestion depends on food habit. Dareta Village is a 
mining community with so many mining mills in operation within the village. The trace metal levels of 
water from hand dug wells around Dareta Village were determined. Water samples were collected 
from 12 wells scattered around the village. The metals studied include Cd, Pb, Cu, and Zn. The mean 
trace metal concentrations and their ranges were Pb 0.279(0.25-0.869)ppm; Cd 0.0177(0.0112-
0.0256)ppm; Zn 0.512 (0.248-1.842) ppm; Cu 0.182 (0.110-0.729)ppm. 
 

INTRODUCTION 
 

The presence of metals in groundwater and soils can pose a significant threat to human health 
and ecological systems. The chemical form of the metal contaminant influences its solubility, mobility, 
and toxicity in ground-water systems. The chemical form of metals depends on the source of the metal 
waste, the soil and ground-water chemistry at the site. Surface water and groundwater may be 
contaminated with metals from wastewater discharges or by direct contact with metals-contaminated 
soils, sludges, mining wastes, and debris. Metal-bearing solids at contaminated sites can originate from 
a wide variety of sources in the form of airborne emissions, process solid wastes, sludges or spills. The 

Contaminant sources influence the heterogeneity of contaminated sites on a macroscopic and 
microscopic scale. Variations in contaminant concentration and matrix influence the risks associated 
with metal contamination and treatment options [1,2].  

Unregulated inputs of metal contaminated materials into the natural environment pose a range 
of both short- and long-term environmental risks. These heavy metals may find their way into the 
human body through food, water, air or absorption through the skin [3,4). Some of these metals 
bioaccumulate [5,6,7]. Heavy metals which have received the most attention both in terms of sources 
and effects are those which are considered either (or both) as essential or toxic or show a high 
geochemical abundance, these include; zinc, iron, copper, molybdenum, lead, mecury and cadmium 
[8,9,10]. Zamfara State of Nigeria has a lot of untapped mineral resources. The natives tap these 
mineral crudely with so many mining sites scattered all over the state. Dareta Village is one of such 
mining fields. Recently, many deaths were recorded in Dareta and Bukkuyum villages of Zamfara 
State [11]. These deaths were attributed to lead poisoning which informed this present study. The aim 
of this study is to determine trace metals levels of wells in and around Dareta Village and proffer 
solution on how to remediate the water.      
    

MATERIALS AND METHOD 
 

Sample containers were thoroughly washed with detergent, rinsed with water followed by 
distilled water before soaking in 5% HNO3 for about 24 h. Samples were collected in 4-litre acid-
washed polypropylene containers. Water samples were kept on ice in an ice-chest and transported to 
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the National Research Institute for Chemical Technology, Zaria, Nigeria (NARICT) laboratory and 
stored at < 4 oC until analyzed (normally within 1 week). The well water was digested by measuring 
100ml unfiltered water into a beaker and 20ml “Analar” nitric acid solution plus 10ml of 50% 
hydrochloric acid solution were added. The acidified sample was then evaporated to almost dryness on 
a hot plate, 5ml of 50% hydrochloric acid was added and heated for 15 minutes. The beaker was 
removed and allowed to cool before transferring quantitatively into a 100ml volumetric flask and made 
up to the mark with distilled water. It was filtered and the metals were determined using a Shimadzu 
Atomic Absorption Spectrophotometer model AA6800 (AAS).  
 

RESULTS AND DISCUSSION 
 
Cadmium and Lead 
 

The adverse toxic effect of cadmium and lead are well recognized. Accumulation of cadmium 
in the body has been linked with respiratory ailment, hypertension and damage to bones, kidney and 
liver [12, 13 & 14]. Lead reportedly interferes with a number of body functions, notably the central 
nervous system, the hematopoietic system and the kidney [12, 15 & 16].   

Fig.I gives the concentration of Cadmium and lead from the 12 wells sampled in Dareta Village. 
The lead and cadmium Concentration ranged from 0.25-0.869 ppm and 0.0112-0.0256 ppm respectively. 
The maximum contaminant level (MCL) of 0.005 mg/l [17] for cadmium above which the may be 
detrimental effects to the ‘health’0f consumers of such water was exceeded by all the wells [18]. These 
high levels of cadmium may be attributed to the large number of mining grinding mills scattered in and 
around the village. Almost every compound in the village crushes stones from the mines. 

The United States Environmental Protection Agency has classified lead (Pb) as being potentially 
hazardous and toxic to most forms of life [17]. Lead has been found to be responsible for quite a number 
of ailments in humans, such as chronic neurological disorders especially in fetuses and children. The 
Lowest Observe Adverse Effect Level (LOAEL) of lead for children (causing developmental toxicity) is 
0.1mg/L in blood. This level is associated with diminishing IQ score in children [19]. 

 

 
 

  From Fig. I, lead concentration is high in all the well water. This result is higher than the 
maximum allowable limit of 0.01mg/L [20]. These high levels may be attributable to the high level of 
lead in the mined stones brought home to be crushed, or mineralization of the underground soils. 
 

Zinc and copper   
 

Zn is one of the earliest known trace metal and a common environmental pollutant, which is 
widely distributed in the aquatic environment. It has been found to have low toxicity effect in man. 
However, prolonged consumption of large doses can result in some health complications such as 
fatigue, dizziness and neutropenia [21]. Studies have also shown that Zn could be toxic to some aquatic 
organisms such as fish [22 & 23]. 

Zinc is distributed widely throughout the human body, and is deposited relatively slowly in 
the skeleton, where it is bound for long periods.   Approximately 98% of the zinc in normal human 
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plasma is protein bound.  The principal carrier protein is albumin which binds about 80-85% of plasma 
zinc;  approximately 15% is bound to 2-acroglobulin, less than 2%  to retinol-binding protein and less 
than 1-2% of zinc is free or ultrafiltrable [24, 25 & 26]. Zinc is found in high concentrations in the 
choroid plexus, prostate, kidney, liver, lung, spleen, and brain (particularly the cerebellum and 
hippocampus). From fig. II Zn concentration ranged from 0.248-1.842 mg/l, with well no 12 (V12) 
having the highest value. This could be due to higher milling activities around well V12, or high level 
of mineralization of zinc from the soil. This trend was also observed for well V1 recording the second 
highest concentration 0.725 mg/l 

  

 
 

Copper (Cu) is intimately related to the aerobic degradation of organic matter [27] and has 
been shown to cause acute gastrointestinal discomfort and nausea at concentrations above 3 mg/l [18]. 
From fig. II copper concentration ranged from 0.110 to 0.729 mg/l. With well V12 having the highest 
concentration. 
 
Conclusion 
 
 From the results recorded, trace metal levels in all the wells are high; these may all be 
attributable to the mining activities in and around Dareta Village. To ameliorate these challenges, the 
government needs to set up a water treatment plant that will be able to reduce the trace metal to WHO 
acceptable limits. 
 Further studies need to be carried out on the top soils and underground soils around the 
village to determine the level of trace metals.      
 

Acknowledgement 
 

The authors are grateful to Zamfara State Ministry of Health for the support and to the Federal 
Ministry of Science and Technology for sponsoring the study.  
 

REFERENCES 

1. Puls, R.W. (1994), “Ground-water Sampling for Metals,” in Environmental Sampling for Trace 
Analysis, B. Markert (Ed.), VCH Publishers, Weinheim, Germany.  

2. Smith, L.A., Means, J.L., Chen, A., Alleman, B., Chapman, C.C., Tixier, J.S., Jr., Brauning, S.E., 
Gavaskar, A.R., and Royer, M.D. (1995), Remedial Options for Metals-Contaminated Sites, Lewis 
Publishers, Boca Raton, FL.  

3. Shibko, S.I (1972). Possible hazards associated with ingestion of garden vegetables contaminated 
by trace metals in : Helena Valley, Montana, area Envrionmental Study. 

4. Goyer, R A (1996). Toxic effects of metals. In: Casarett and Doull’s Toxicology: Basic Science of 
Poisons. Klaassen, C.D. (Ed), New York. McGraw-Hill, pp 623-680. 

5. Nriagu, J.O, (1979). Global inventory of natural and anthropogenic emissions of trace metals to the 
atmosphere. Nature, 279: 409-411. 

6. Luckey T.D, Venugopal and D. Hutchson (1975). Heavy metal toxicity, safety and hormology. 
Qual Suf. Theime Stuttgart, Supplement, 1:20. 

983 



Ogabiela, et al., 2011 

7. Babalola O.O, Adekunle I.M, Okonji R.E, Ejim-Eze E.E, Terebo O (2007). Selected heavy metals 
in blood of male Nigerian Smokers. Pak. J. Biol. Sci., 10 (20): 3730-3733 

8. Martin M.H and Coughtrey, P.J (1982). Biological monitoring of heavy metal pollution. Elsevier 
Science Publishing Co. Inc. NY, pp:2-29. 

9. Hawkes S.J (1997). What is heavy metal? J. Chem Educat. 74, 1374-1378. 
Hess R. and Schmid B. (2002).Zinc supplement overdose can have toxic effects.  J. Paediatr. 

Haematol./Oncol. 24: 582–584. 
10. Anetor J.I, Babalola O.O, Adeniyi F.A.A and Akingbola T.S (2002). Observations on haemopoietic 

system in tropical lead poisoning. Nig. J. Physiol. Sci., 17: 9-15 
11. Wepedia (2010).Zamfara State lead poisoning 

epidemic.http://wapedia.mobi/en/Zamfara_State_lead_poisonings 
12. Fassett, D.W (1975). Biological effects and occurance in the environment. Annu. Rev. Pharmacol. 

15, 425-435 
13. Friberg, L., Piscator, M., Nordberg, G.F., and Kjellstrom, T (1974). Cadmium in the environment, 

CRC Press, Cleveland, OH. 
14. Nomiyama, K (1980). Recent progress and perspectives in cadmium health effect studies. Sci. Total 

Environ. 14, 199-232. 
15. Tsuchiya, K (1979). Lead. In Handbook on Toxicology of Metals, L. Friberg et al., Eds. 

Elsevier/North-Holland Biomedical Press, Amstredam, pp451-484. 
16. EPA (1977). Air Quality Criteria for Lead, Environmental Protection Agency, Washington, D.C . 

Publ. No EPA-600/8-77-017. 
17. United States Environmental Protection Agency (USEPA) (1986). Quality Criteria for Water. 

United States Environmental Protection Agency Office of Water Regulations and Standards. 
Washington DC, 20460. 

18.   Abdallah M.I.M, 2011. Evaluation of some heavy metals residue in whole milk powder used at 
confectionary plant regarding the public health significance, Animal research institute, agricultural 
research center, Giza Egypt. 

19. ATSDR - Agency for Toxic Substances and Disease Registry (1990). Toxicological profile for 
lead.  U.S. Public Health Service in collaboration with U.S. Environmental Protection Agency 
(EPA). 

20. WHO, 1984. Guidelines for Drinking Water Quality. World Water, WHO,         
Geneva,Switzerland. 

21. Hess R. and Schmid B. (2002).Zinc supplement overdose can have toxic effects. J. Paediatr. 
Haematol./Oncol. 24: 582–584. 

22. Alabaster J. S and Lloyd R. (1980). Water Quality Criteria for Fish, 2nd edn. Butterworths, 
London. 

23. Wufem B.M, Ibrahim A.Q, Gin N.S, Shibdawa M.A, Adamu M.H, and Agya P.J (2009). Levels of 
heavy metals in Gubi dam water Bauchi, Nigeria. Global Journal of Environmental Sciences Vol. 
8, No. 2, 29-37  

24. Giroux EL, Henkin RI (1972) Competition for zinc among serum albumin and amino acids.  
Biochim Biophys Acta, 273: 64-72. 

25. Chivers DC (1984) Study of plasma protein and bound copper and zinc in human health and 
disease. PhD Thesis, University of Leeds, 1984. Cited in Delves HT.  Assessmentof trace element 
status. Clin Endocrin Metab. 14(3): 725-736. 

26. Foote J.W, Delves HT (1984) Albumin bound and macroglobulin bound zinc concentrations in the 
sera of healthy adults.  J Clin Pathol, 37: 1050-1054. 

27. Das J. D. and Nolting R. F. (1993). Distribution of trace metals from soils and sewage sludge’s 
abay refluxing with aqua regia. Analyst 108: 277–285. 

984 


