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Abstract

This study investigated the heavy metals content of the groundwaters in lkeja industrial estate Lagos for its
domestic utility. The research area was mapped out into 5 research stations and water samples were collected
from 5 sampling spots in each research stations, bulked and a composite drawn and stored in ice-cooled boxes
for analysis. The analytical standards adopted were USEPA 6010 and 6020 and the analytical instrument
deployed for the metals determination is Agilent ICP-MS model 7800. The mean result obtained were: Pb,
0.03+0.12mg/l, Cd, 0.06£0.13mg/I, Cr, 0.06£0.21, V, 0.05+0.22mg/l and Hg, 0.05+0.31. The mean result of the
heavy metals investigated were subjected to test of significance with ANOVA using SPSS version 29 at 0.05 level
of significance. The p-value is 0.21 thus rejecting Horevealing that the groundwater in lkeja industrial estate is
unsafe for domestic use. The study recommends that the companies in Ikeja should adopt best practices in their
operations, the already impacted aquifers should be remediated and government Agencies, National
Environmental Standard and Regulation Agency (NESREA) monitoring the industries environmental
compliance should increase their surveillance to avoid industries deviation from operation codes.
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I.  Introduction

Heavy metals contamination is currently posing a global public health challenge. Heavy metals are
metallic elements with high atomic weight (Chu et al., 2007; Voutsa, 2016; White et al., 2014). Metal exist in
ore or synthesized by scientific processes (Nadal, 2008, Bright & Haeley, 2003, Diggs et al., 2011). Some heavy
such as Cu, Se metals at trace concentration are required for normal function of the body while others such as
Pb, Hg are injurious to the biological system even at a low concentration (Uga-Marove et al., 2011, Vu & Wu,
2012, Dorival-Garcia, 2012). Industrial activities like mining, manufacturing and processing are the major
sources of heavy metals in the environment (Galidon et al., 2007, Kinney et al., 2008, Zhang et al., 2015).
Heavy metals contamination occur in the soil, in air as particulate and in the surface and groundwater (Ogwu et
al., 2022a, Kim et al., 2018, Maurkro, et al., 2006). Surface water contamination results from input of mining
spoils and industrial effluents in the environment (ltogberg et al., 2008, Ogwu 2021, Arditsoglou & Vousta,
2008) while groundwater contamination occur through seepage of heavy metalsin industrial effluents into the
aquifer environment (Ogwu et al., 2021a, Vikelsoe et al., 2002, Zirnikowa et al., 2014). Sources of
contamination through seepage into the groundwater (aquifers) are through agricultural inputs of fertilizers,
insecticides and herbicide (Ogwu et al., 2021b, Engstrom et al., 2012, Walin et al., 2016). Waste water
treatment plants, groundwater pumpage(Ogwu et al., 2022b, Brozoska & Momuszko-Jakoniuk, 2004, Cheng et
al., 2016). Heavy metal contamination of groundwater also occur through poorly managed industrial wastes
from products manufacturing, industrial processing and meat industries (Duke & William, 2008, Amusan et al.,
2005, Hrsak et al., 2001, Tang et al., 2010). Consumption of heavy metals contaminated water results in health
complication such as cancer, cardiovascular diseases (Toth et al., 2016, Inglezakes et al., 2014, Pule et al.,
2012), memory loss osteoporosis, shortness of breath and death (Fromme et al., 2002, Shellito, 2016, Atallah,
2015).

The focus of this study is the determination of the heavy metals content of the groundwater of lkeja
industrial estate Lagos for it suitability as portal water. The heavy metals investigated are Pb, Cd, Cr, V, and Hg.
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The study was guided by research questions as follow:

i. what are the concentrations of Pb, Cd, Cr, V, and Hg in the groundwaters of Ikeja industrial estate?

ii. are the concentrations of the heavy metals within the maximum permissible concentration (MPC) stipulated
by World Health Organization (WHO) 2014 and United States Environmental Protection agency 2008?

iii. can the groundwaters in Ikeja industrial estate be utilized for domestic purpose?

The study was guided by a hypothesis as follow:

Ho: there is no significant difference between the concentration of the heavy metals measured and WHO MPC

for heavy metals in water.
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Figure 1: Map of Ikeja‘
Source: Map data, (2025)

Ikeja industrial estate is one of the numerous industrial estates that dotsLagos landscape.Situated in Ikeja local
government area,which lies within geographical coordinates of latitude 6°.6018°N and 3°.3515°E it has a
population of 313, 196 (National Population Census, 2006) and a land area of 6,300 km? (Lagos City Fact,
2022). lkeja is host to numerous industries amongst these are Guiness, Dunlop, Viju Industries, Morrison
Industries, Growats Integrated Company, Inlaks Power Solution, Friesland and WAMCO and the environment
is the recipient of the wastes generated by these industries.

Il.  Materials and Methods
Sampling
The research area lkeja industrial estate was mapped out into research stations based in industrial
cluster (Strogi, 2007, Chowdurry et al., 2018) and these are Sapara Street Station, Dunlop, Guinness, Berger
Paint and Aromire Avenue Station. From each of the stations, water samples were collected from taps and
dugout wells from 5 points,each bulkedcomposite drawn fixed with nitric acid and stored in ice cooled boxes for
analysis.

Analysis

The analytical standards and methods adopted were USEPA 6010 and 6020. The technique adapted
involved dual stages. Spectrometer calibration was carried out using mass analyzer a multi-element standard
solution together with inductively coupled plasma to obtain a spectrum for calibration curve generation. The
second stage involved utilizing the water sample stored in the centrifuge which was then diluted with 5ml of
water that was deionized to 5m and the solution then acidified by adding 1% V/v HNOgsto increase the
concentration of analyte into the already specified range. RH, Re and Ge were then added to improve the
occurrence and the sensitivity of inductive couple-mass spectroscopy data. Determination of the heavy metals
investigated were then carried out using inductively coupled plasma-mass spectrometer Agilent model 7800 The
spectrum generated by the varying metals were used to determine each metal using MCA (multichannel
analyser) to compare the calibration curve already calculated.
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I11.  Result
The results of the heavy metals concentration in the groundwaters of Ikeja industrial estate are as in Table 1.
Table 1: results of the heavy metals content of the groundwater of Ikeja industrial estate and WHO MPC in
mg/l.

WHO Maximum

Berger Avenue permissible
Parameters Sapara Dunlop Guiness Paint Arimare Mean SD concentration
Pb 0.02 0.05 0.01 0.04 0.05 0.03 0.02 0.015
Cd 0.07 0.06 0.06 0.08 0.06 0.06 0.01 0.005
Cr 0.04 0.06 0.07 0.06 0.07 0.06 0.01 0.05
\% 0.06 0.06 0.06 0.05 0.05 0.06 0.03 0.05
Hg 0.03 0.04 0.05 0.06 0.05 0.05 0.01 0.00

The concentrations of the heavy metals in Ikeja industrial estate groundwaters were presented in graph as in
Figure 2.

Figure 2: the concentrations of the heavy metals in the groundwater of Ikeja industries estate and WHO MPC in
mg/l
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The mean results of the heavy metals content of lkeja groundwater were subjected to test of significance
deploying special package for social Science (SPSS) model 29 at 0.05 level of significance. The p-value was
0.21 thus rejecting Ho.

IV.  Discussion

The analysis of the water samples from the ground waters in Ikeja industrial estate showed varying
concentrations of the heavy metals investigated.

The concentration of Pb range from 0.01 mg/l in gooiness station to 0.05 mg/l in Aromire Avenue with
a mean concentration of 0.03 mg/l. The WHO MPC for Pb in water are 0.05. The concentration of Pb in Ikeja
industrial estate is within the allowable limit with WHO standard but higher than acceptable limit in USEPA
recommendation. Reports of high content of Pb in water was in (Ogwu 2021, Borjac, 2020). Prolonged human
exposure to Pb results in brain damage tissues and organ damage and death (Jaishanker et al., 2014; Liu, 2007).
The results of the analysis of the groundwater in Ikeja industrial estate revealed that the concentrations of Cd is
between 0.06 mg/l in Dunlop, Guiness and Aromire Avenue to 0.08 mg/l in Berger Paint with a mean
concentration of 0.06mg/l. The WHO MPC for Cd in water is 0.005 mg/I, thus the concentration of Cd is higher
than the stipulated.Elevated content of CD in water was in (Balkchair & Astraf, 2016, Pignatello et al., 2010).
The health complicationsarising from human exposure to Cd are disrupted bone composition, kidney failure and
lung disease (Peng et al., 2017), Deleke, 2017).
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The analysis for Cr in the groundwaters of Ikeja industrial estates showed that Cd concentration range
from 0.04 mg/l in Sapara area to 0.07 in Aromire Avenue station with a mean of 0.06 mg/l. WHO MPC for Cr
in water is 0.05 mg/l. Increased content of Cr in water was in the reports of (Lasofa & Broriska, 2018,
Kalmykova, 2014). Health complications arising from exposure to Cr include liver damage, allergic dermatitis,
irregular heart beat (Ogwu et al., 2022a, Ogwu et al., 2022b, Duke & Williams, 2008).

Heavy metals content analysis of the groundwater of lkeja industrial estate revealed that the
concentrations of V is between 0.05 mg/. in Berger Paint Station and Aromire Avenue to 0.06 mg/l in Sapara,
Dunlop and Guiness with a mean of 0.06 mg/l. The WHO and USEPA MPC for V in water is 0.05 mg/l. High
content of V in groundwater was in the reports of (Gatidou et al., 2007, Kim et al., 2018). Complications in
human health resulting from ingestion of V contaminated water inclue tremor, headache, abdominal pains,
nausea (Ogwu et al., 2020, Ogwu et al, 2022b). The analysis of Ikeja industrial estate groundwater for heavy
metal contamination status showed that Hg content is between 0.03 mg/l in Sapara station to 0.08 mg/I in Berger
Paint station with mean content of 0.05 mg/l. WHO MPC for Hg in water is 0.001. Hg in portal water results in
health implications of memory loss, tremor, insomnia and mito dysfunctions (Zheng et al., 2015, Vikelsoe,
2002), increased content of Hg in water was reported in (Ogwu et al, 2020, Duke & William, 2008).

V.  Conclusion

Groundwater contamination by heavy metals occasioned by industrial activities of mining,
manufacturing and agriculture is plaguing public health. Industrialization and agricultural productions are vital
for the good standards of living of man but these should be done within ethical codes of operation United
Nations Sustainable Development Goals 2015 demands that man enjoys the goods of the environment at present
without jeopardizing the opportunity of the utility of the environmental resource by future generation.

The results of this study revealed that Ikeja groundwater is contaminated by heavy metals and therefore
not fit for domestic use unless decontamination is carried out.
Consequent upon the results of the analysis, the study therefore recommend that industries operating in Ikeja
industrial estate should:
i. device a propermechanisms of waste treatment and disposal
ii. Carryout be remediation of the already impacted areas.
iii. Adhere strictly to codes spelt out by National Environmental Standard and Regulation Agency (NESREA)
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