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ABSTRACT

The concentrations of Lead, Iron, zinc, Copper, Manganese and Tin was determined in Tap water samples in Ekpan
district of Warri, Delta Sate, Nigeria. Samples were collected from six different sites each of industrial and
residential areas of the district and were analyzed using Atomic Absorption Spectrophotometer (AAS). From the
industrial location, Lead and Iron in samples S; and S, respectively were significantly (p<0.05) above the WHO
limit for Lead and Iron in drinking water while only Manganese from sample S in residential areas was
significantly (p<0.05) above the WHO limit for Manganese in drinking water. Tin was not dictated in all the
samples collected from the industrial area while both Lead and Tin were absent in samples collected from the
residential areas. The levels of Lead and Iron from the industrial areas of Ekpan district are above the WHO limits,
indicating higher risk of Lead and Iron toxicities in this district.
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INTRODUCTION

Water is one of the essentials that support ath$oof life [1]. Contamination of water have beemajor source of
health problems particularly in the developing does [2]. Heavy metals are one of the most pastspollutants
in water. Unlike other pollutants, they are difficto degrade and can accumulate producing potdmtiman risks
and ecological disturbances [3]. Heavy metals aecwe and accumulation in the environment is assaltr of
direct or indirect human activities such as rapidistrialization, urbanization and anthropogeniarses [4-6].

Heavy metals can affect our bodies in a multitull@enative ways [7,8]: they can disrupt our engpgyducing
pathways in the body; they have an affinity for temtral nervous system and nerve cells; they tirglood cells
impairing them; they are deposited in bones, kidiiegr and most organs of the body, causing odmmage; they
compete with nutritional metals for binding hormertbat control our endocrine and reproductive fiamst The
results of these actions includes fatigue, memasy,| attention loss, weight loss, irreversible akgical damage,
tremor, insomnia, depression, anaemia, low blo@ssrre and a host of other symptoms. Some elerilentSe,
Zn, Cu, Cr, Mn, Ni are needed in small quantitiesHuman metabolism but may be toxic at higherlgev@thers
like Hg, Cd, AS etc have no beneficial role in humsgstem [3]. Nigerian Gas and Petroleum Refinaaredocated
in Ekpan district of Warri and the area is chanasgel by high gas fumes, oil and smelting actisitihere has been
unofficial complaints of heavy metal related poisgn Therefore, this study evaluated the heavy mmeta
contamination in tap waters from the residential enmtlustrial areas in Ekpan district of Warri, ReState, Nigeria.
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MATERIALSAND METHOD

Study Area and Sampling

The study was carried out in Ekpan district in Walrelta State, Nigeria. Tap boreholes water samplere
collected from six different sites each of industand residential areas of the district at two kgeaterval for six
months.

Analysis of water samples

The samples were pre-concentrated and made aditidwiM HNO; solution. Hundred millilitres (100 ml) of each
sample was transferred into a 250 ml beaker tohlwhiml of concentrated nitric acid was added. Tdrages were
aspired into the oxidizing air-acetylene flame dbwic Absorption Spectrophotometer (AAS). Sendiyior 1%
absorption was observed. The metal concentratiaread off a standard curve.

Statistical Analysis
Data were expressed as the mean of five replicat8&M. Means were analyzed using a one-way anabyfsis
variance (ANOVA). All the statistical analyses wel@ne using SPSS, Version 16.0.

RESULTSAND DISCUSSION

The water samples from the industrial and residéiatieas showed variable concentrations of heawglsmd ead
was not detected from water samples collected ftmresidential areas (Table 1), an indicationrdikelihood of
Lead toxicity arising from drinking water in thisem. However, significant (p < 0.05) concentratiorese observed
in samples Sand 3 (Table 2) collected from the industrial locatioontpared to WHO guideline (0.01 ppm) for
Lead in drinking water [9]. The elevated Lead canraion in these samples could have been conétibby the
fumes from the combustion of gasoline containeddLizam the refineries (Nigeria Gas station refinand Warri
Refinery petroleum company) located in that area.

Table 1: Heavy metal concentration in tap water samples from residential location in Ekpan district of warri

Heavy metals M ean metal concentration (ppm) + SEM

S ) S Sy S S
Lead 0.00 0.00 0.00 0.00 0.00 0.00
Iron 0.00 0.00 0.016.00 0.036.02 0.016.00 0.00
Zinc 0.10303 0.126.04 0.066.02 0.060.01 0.216.03 0.078.02
Copper 0.00 0.00 0.00 0.408.06 0.13#©.02  0.176.05
Manganese 0.00 0.00 0.00 0.00 *0.10105 0.00
Tin 0.00 0.00 0.00 0.00 0.00 0.00

n=05 * p<U.Us compared with WHO standard Trmit

Table 2: Heavy metal concentration in tap water samplesfrom industrial location in Ekpan district of warri

Heavy metals Mean metal concentration (ppm) + SEM

S S S
Lead *0.029.01 0.00 *0.02t01 0.00 0.00 0.00
Iron 0.04>02 0.016.00 0.036.02 *0.786.02 0.026.00 0.016.00
Zinc 0.53.02 0.058.01 0.356.04 0.326.03 0.196.03 0.036.01
Copper 0.00 0.00 0.056.01 0.00 0.00 0.0
Manganese 0.00 0.00 0.00 0.00 0.00:60 0.00
Tin 0.00 0.00 0.00 0.00 0.00 0.00

n=5 * p<0.05 compared with WHO standard Timit

There was a significant (p < 0.05) elevation ofdeacentration in Scollected from industrial location compared
with WHO guideline (0.3 PPM) for Fe in drinking veat[9]. The high concentration of Fe ip &uld as well be
attributed to the location of Warri refinery pegom company in that area. The second desalterddt€rude
refinery is the removal of iron which could causewmulation of Fe in that area. Corrosion of botelanks and
pipes made of iron could have as well contributedhie observed high Fe concentration I8on concentration
levels had continue to maintain its top positiorretation to the concentration levels of other hyemetals in the
surface water of warri river in all investigatiocarried out from 1981-2008 [10,11]. The high valfeiron
observed at the effluent zones in industrial las®tiin Warri suggests that industrial activities egsponsible for
iron contamination of waters in warri [12].

Significant (p < 0.05) concentration of Manganesaswobserved in sSfrom residential area. High Manganese
concentration in this area could be due to thegmes of automobile mechanics and electricians waguently use
batteries and steels made of manganese. Carelgmssdi of the battery contents and burning of steelld be a
potential source of manganese contamination ofkaminwater in this area. Manganese generated apustion
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product from vehicles could have as well contriduss samples (pwere collected from residential areas Close to
the roads. Although manganese is an essentiabntitthe observed concentration is above the WH@e{jne (0.4
ppm) for manganese in drinking water [9] and ahsuguld predispose to adverse health effect.

Copper and Zinc levels were below the WHO Guideliieand 3 ppm) for these metals in drinking water
respectively [9] while Tin was not dictated in wasamples both from the residential and industiiahs.

CONCLUSION

The industrial locations of Ekpan district of WaBtate, Nigeria have a higher risk of heavy metalcity as
indicated by significant levels of Lead and Iroorfr three sampling sites compared to residentiasatieat have
Manganese elevated only at one sampling site.
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