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ABSTRACT

This study investigated the heavy metals content of the groundwatersin Matori Industrial Estate Lagos for its
suitabilityfor human consumption. The research areaMatori industrial estate was mapped out into 5 research
zones and water samples were collected from 5 dugout wells and taps in each zone bulked and composites taken
for analysis. The analytical standard adopted was USEPA 5020 and the analytical instrument for determination
deployed was GFAAS model A300. The mean result obtained were: Pb; 0.05£0.17mg/l Cr; 0.27+0.05 mg/I; Cd,
0.06+0.02mg/l, As 0.24+0.28mg/l and Hg; 0.02+0.00. The mean results obtained were subjected to test of
significance with ANOVA deploying SPSS model 21. Thep-value is 0.41 thus rejecting H,. The study
recommends that the groundwater in Matori industrial estate should not be utilized for domestic purposes; the
industries operating in Matori Industrial Estate should adopt world best practices in their operations. They
should stopfurther seepage of contaminants into the aquifers by carryingout effluents treatment before disposal,
and they should carryingout remediation of already impacted aquifers.The monitoring Agency (NESREA)is
enjoined to increase their surveillance on operating industries to ensure compliance to guidelines by the
industries.
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I.  Introduction

Water is a natural compound that is composed of oxygen and hydrogen as chemical elements and exists
in liquid, solid and gaseous form. Water is the major constituents of the Earth's hydrosphere (Firmi et al., 2015;
Ogwu et al., 2022, Yuhu et al., 2022). It is a universal solvent and at room temperature it is tasteless and
odourless (Ogwu et al., 2022, Epinoza& Quinones, 2005; Prabu, 2009). Water freezes at below zero degree
Celsius into ice and boils at above 100 degree Celsius turning into gaseous state (Kane et al., 2012, Ghazizadeh
et al., 2006; Pandey & Pandey, 2009). It has a vapour pressure of 0.2psi absolute pressure of -14.5 gauge (Eaton
&Franson, 2005, Ahmad et al., 2010, Brenner & Hoekstra, 2012). Water molecules have very strong affinity and
easily cling to each other through the force of adhesion (Obasohan&Equavoen, 2008; Fipps, 2003). Water is a
shape shifter (Vang et al., 2010; Kosari&Vanae, 2007), and it descends from the cloud as rain forming streams,
lakes, seas and ocean (Burton, 2002, Long, et al., 2013). Water is the fulcrum of all economic and social
developments (Varaghe et al., 2020, Ogwu et al., 2021, Chin, 2019) and it is the constituent of all living matter
(Luis, 2019, Ruez, 2010). Water is pivotal in manufacturing,for good health, indispensible in agriculture for
growing crops and raising of animals and vital in the management of environment especially the redox reactions
(Ogwu et al., 2021, Xiao, 2010, Duruibeet al. 2007). It modulates temperature, lubricate joints, protects sensitive
tissues such as the spinal cord (Ahand&Ishaku, 2019, Zank, et al., 2015, Eggleton, 2004, Long, 2020), water
helps in clearing wastes in human body through bowel movement, urination, perspiration and breathing (Ogwu
et al., 2020, Turdi et al., 2016, Bird, 2016). It helps the kidney to function optimally and ensures healthy stool
and ward-off constipation (Jung, 2008, Sarmiento et al, 2008), prevents fatigue and keeps all organs of the body
healthy (Edaminrshron et al., 2003; Liu et al., 2013, Fu et al., 2007).

Water makes up 70 percent of the earth (Tang, 2016; Hu, 2016),the ocean holds 96 percent of the
earth’s water (Mishra et al., 2021, Chen, 2016). Earths fresh water constitutes only 3 percent and 98 percent of
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the earth available fresh water exists as ground water in aquifers (Ogwu et al., 2020, Zheng et al., 2011, Cheng,
2019). The groundwater is man’s major source of domestic water (Hu et al., 2019). Portable water should be
odourless, colourless and tasteless and free from pollution (Gao, 2019, United States Environmental Protectoin
Agency, 2004, Tong et al., 2021).

Groundwater pollution is now a globalconcern as it is threatening global health (Githaige et al., 2021,
Wang et al., 2017). Contamination of earth’s groundwater occur through industrial effluents seepage (Huang et
al., 2015, Mao, 2019), agricultural inputs such as herbicides, insecticides and fertilizers seepage (Zhang et al.,
2015), feacal coliform from sewers, sediments and chemicals perculation into the aquifers (Bellinger, 2015,
Wei, 2018) seepage of heavy metals such as Pb, Cd, Cr, Hg, as industrial process wastes discharged into the
production environment (Kinuthia, 2020).

Heavy metals in drinking water results in cancer, muscular weakness, nervous disorder cardiovascular
complications, kidney dysfunction, birth defects and death (Appiah-Opong et al. 2021, Ogwu et al., 2020, Ogwu
et al., 2020). The focus of this study is the determination of the heavy metals content of the groundwaters of
Matori industrial estate Lagos, Nigeria.

The heavy metals investigated are As, Pb, Cd, Cr and Hg.
The study was guided by the following research questions:
1. What are the concentration of As, Pb, Cd, Cr and Hg in the groundwaters of Matori Industrial estate?
2. Are the concentrations of the heavy metals in the groundwater of Matoriwithin the maximum
permissible concentration for such metals in drinking water as stipulated by World Health Organization

2014 and USEPA 2008.

3. Can the groundwater in Matori Industrial estate be used as portable water
The study was guided by a hypothesis as follows:
Ho: There is no significant difference between the concentrations of the heavy metals investigated and
WHOmaximum permissible concentration (MPC) for heavy metals in water
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Study Area

Matori Industrial estate Lagos is one of the thirteen industrial estate in Lagos state. It lies within the
geographical coordinates of longitude 2°.420”E to 3°.420’E and latitude 6.220N to 6°.420°N. It is located in
Mushin local government which has a population of 633543 (National Population Commission, 2006) and plays
host to varying industries such as industrial metalling and packaging industries Ltd, industrial metalizing and
packaging Ltd, Xerox HS formerly Rank Xerox, Plastic Fabrication Company Ltd, Onward Paper mills Ltd
amongst others.
The ground water in Matori Industrial estate is the recipient of the waste discharges from the operations of these
industries.

Map data ©2023
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Il.  Materials and Methods
The research area Matorilndsutrialestate was mapped out into 5 research stations (Abdulfatai, 2021).
These are Industrial Metalling and Packaging Ltd research zone, Industrial Metallizing and Packaging Ltd,
Small Scale Industries cluster zone, Plastic Fabrication Company And Papa Ajaoresearch zones. From each of
the 5research zones water samples were collected from 5 boreholes and dugout wells with plastic sample
collection bottles, bulked and composites drawn and fixed with nitric acid to ward off oxidation. The samples
were stored in ice cool boxes with which they were taken to the laboratory for analysis.

Analysis of the samples

The analysis of the samples were carried out in the water pollution laboratory of the Nigeria Institute of
oceanography and Marine Research, Victoria Island, Lagos.

200 ml of each sample was first concentrated at 80°C on a sandy oven till the volume gets to 50ml. 4ml
concentrated H,SO,4 (98%)mercc.) was added into each of the samples and digestion carried out deploying
digestible apparatus for 4 minutes. 12mll of hydrogen peroxide(30% merc) was added and heated till oxidation
was completed. It was then allowed to cool and then diluted with distilled deionized water to a determined
volume of 50ml. The individual metals investigated were then determined with Graphite Furnace Atomic
Absorption Spectroscopy (GFAAS model A300.

I11.  Result
The results of the heavy metals in the ground waters of Matoriindustrial estate are as in Table 1.

Table 1: Heavy metals content of the groundwater in Matori Industrial estate and WHO MPC in mg/|

Parameters Industrial Metalling and Small scale Plastic Papa x SD WHO
metal packaging industry fabrication Ajao MPC
company

Pb 0.44 0.33 0.64 0.77 0.55 0.05 0.17 0.05

Cr 0.34 0.22 0.24 0.25 0.32 0.27 0.03 0.05

Cd 0.08 0.07 0.03 0.03 0.07 0.0 0.01 0.005

As 0.75 0.12 0.09 0.16 0.10 0.224 0.20 0.05

Hg 0.02 0.01 0.01 0.03 0.02 0.02 0.00 0.001

Heavy metals content of the groundwater of Matori Industrial estate were presented in graph as in Figure 2.

Figure 2: Graph presentation of the heavy metals content of groundwater in Matori industrial estate and WHO in
mg/l
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The mean concentration of the heavy metals in the groundwater of Matorriwere subjected to the test of
significance with analysis of variance (ANOVA) deploying Special Package for Social Science (SPSS) model
21. The P-value is 0.41 thus rejecting Ho.
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IV.  Discussion of Findings

The analysis of the groundwatersin Matori Industrial Estate presented varying concentrations of the
heavy metals investigated.

The value of Pb the analysis revealed ranged from 0.44 mg/l in industrial metaling company to 0.77
mg/l in Plastic Fabrication Company zone with mean concentration of 0.55 mg/l. The WHO maximum
permissible concentration for Pb in portable water is 0.05 mg/l. The concentration of Pb in Matori industrial
estate groundwater is higher than the acceptable level. Similar report of high concentration of Pb in drinking
water was in (Adjei-Kyereme et al., 2015, Amfo-Out, 2012). The health effects of elevated Pb in drinking water
include damage to the brain, organs, inference with the blood and death (Apauet al., 2014). Abdominal pains,
memory loss, loss of appetite (American Public Health Association, 2005).

The concentration of Cr in the groundwater of Matori Industrial estate the analysis revealed was
between 0.22 mg/l in Industrial Metaling to 0.34 mg/l in Industrial metalizing and packaging with a mean
concentration of 0.27 mg/l. The WHO maximum allowable concentration for Cr in drinking water is 0.05 mg/I.
The concentration of Cr is higher than the recommended. Increased Cr in drinking water was reported in
(Bhattadharya et al., 2007, Balakrishman et al., 2016). Cr in human system above the recommended threshold
results in allergic dermatitis (skin rash) and liver damage (Boakeng et al., 2015), kidney damage, respiratory
cancer, pulmonary congestion and nose irritation (Cluamsthit et al., 2020).

The analysis of the groundwater in Matori Industrial estate also revealed that the concentration of Cd
was between 0.03 in in small scale industries and Plastic Fabrication area to 0.08 mg/l in Industrial Metaling
Company with a mean concentration of 0.06 mg/l. The recommended concentration of Cd in drinking water by
the monitoring agency WHO is 0.005 mg/l. The elevated content of Cd in the area is the effect of poor effluent
management by the industries operating in the area. Similar report was in (Duruibe et al., 2007, Guarg et al.,
2008). The presence of Cd in water above the maximum acceptable limit leads to varying health complications
such as decreased bone density, kidney failure (Gyamti et al., 2012), Shortness of breath, diarrhea, vomiting and
swelling of the pharynx (lte et al., 2005, Hsu, et al., 2002).

Groundwater analysis of Matori Industrial estate also presented a rang of concentration of As which is
between 0.10 mg/l in Papa Ajao zone to 0.75 mg/l in industrial metaling company with mean concentration of
0.24 mg/l. The recommended limit for Asin drinking water is 0.05 by WHO. High content of As in drinking
water was in the reports of (Akin et al., 2002, Koffi et al., 2014).Presence of As in the human system above the
level recommended will lead to health complications and these include cancer and skin lesions, cardiovascular
diseases and diabetes (Manikannanet al., 2011, Krishana&Govil, 2004).

The result of the analysis of the groundwater in Matori industrial estate equally revealed that the
concentrations of Hg in the aquifer is between 0.01 mg/l in industrial metalling and small scale industries to
0.03 mg/l in Plastic Fabrication with a mean concentration of 0.02 mg/l. The WHO maximum allowable
concentration for Hg in drinking water is 0.001. The elevated content of Hg is the industrial zone is the
concomitant effect of poor effluent treatment and disposal. Similar report of increased Hg in aquifer
environment was in (Maskonni et al., 2020, Milivojevic, 2016). The health effects of Hg in human body include
effect on the nervous system, kidneys, eyes and skin (Mohameds&Zahir, 2013, Mukherjee et al., 2006).

V.  Conclusion and Recommendations

Anthropogenic activities have in most cases resulted in unwanted degradation of the environment.
Industriesestablishment is a welcome development as it is the hallmark of economic growth withresultant
positive effect of improved standard of living for the citizens,however this should be carried out with ethics and
mantra of sustainable development in the tenets and codes of operation.

The result of the analysis of the groundwater of Matori Industrial estate revealed increased
concentration of all the variables considered making the groundwater unsuitable for human consumption which
is anathema to the lives of the citizens dwelling and utilizing the groundwater as portable water.

Against this backdrop, therefore it is recommended that the industries operating in Matori Industrial
Estate should:

1. carryout proper treatment before the disposal of their discharges
2. remediationof the groundwater should be carried.
3. adhere strictly to the established standards in operations.
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