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Abstract 

 

The research investigated heavy metal concentrations in okuta drinking water sources 

in Baruten local government area of kwara State. The water samples were digested and 

analyzed using Atomic Absorption Spectrophotometer (AAS). Six metals (lead,iron, 

manganese, zinc, chromium, and copper) were analyzed from four different samples locations 

of the Okuta River (OR,ODW,OKW,and OSW). The concentration range from 0.00mg/l for 

Fe and Pb analyzed. Also detected in the entire sample. Generally, chromium was high in all 

the samples with the value of 0.11mg/l in Okuta well water, while 0.13mg/l for iron was 

obtained in Okuta river and not detected in all other samples. Also, 0.22mg/l of copper was 

recorded for the Okuta river, but the concentration of zinc, manganese were very small in all 

the samples. The findings revealed that the levels of these heavy metals in the sample water 

sources at Okuta town were within the limits of world Health Organization(WHO) for each 

element analyzed and as such all the drinking water (H2O) source are recommended as tidy for 

consumption, but there is need for further research (monitoring) since the peoples depend on 

these water sources for their drinking, domestic usage and farming.  
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INTRODUCTION 

 

 This fact apparently account for 

why water is regarded as one of the most 

indispensable substance in life and like air. 

It is most abundant. However despite its 

abundance quality drinking water is not 

readily available to man. Water covers 71% 

of the earth surface and is vital for all 

known forms of life on earth (wardlow-

2004). 96.5% of the planet water is found in 

oceans 1.7% in ground, 1.7% in glaciers 

and the ice cap of antaretical and greed 

lands a more fraction in other large water 

bodies and 0.001% in the air as vapour, 

clouds (forms of solid and liquid water 

particle suspended in air) and precipitation 

(gleik-1993). Only 25% of the earth is fresh 

water and 98.8% of that water is in the ice 

and ground water less than 0.3% of fresh 

water is in river, laker and the atmosphere 

and even little amount of earth fresh water 

(0.03%) is contained within biological 

bodies and manufactured product (gleik-

1993). 

 Unavailability of good quality 

drinking water is wide spread and this has 

serious health implication. In developing 

nations of the world, 80% of the disease and 

over 30% of death are related to drinking 

water (Dada and Ntukekpo-1997).  

According to federal ministering of health 

statistic only about 30% of Nigerians have 

access to portable water while the United 
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Nations estimated that about 1.2 billion 

people all over the world lack access to 

portable water (Oyeku-2001 & Ajemole-

2005) water is said to be portable when it’s 

physical, chemical and microbiological 

qualities conform to specified standard, to 

achieve such standard row water is 

subjected to purification process that range 

from simple long term storage to enable 

sedimentation of some suspended solids to 

aeration, coagulation, fluctuation, filtration 

and disinfection among others treatment 

(Ajemole-2005). Variation in the 

combination of treatment requires vary 

with the sources and hence quality of the 

raw water (macrae-1993). 

 Therefore, heavy metals are classed 

on those having densities greater than 5g 

cm-2 (or 5gkgm-3) these are found mostly in 

group iii – v of the period table. The amount 

of these metals present in any types of water 

may be satisfactory determined by atomic 

absorption spectroscopy or colorimetry 

(Ademorotic-1996). Also heavy or toxic 

metals are stable element (they cannot be 

metabolized by the body) and bio 

accusative (passed up the food chain to 

human). These include; mercury, nickel, 

lead, arsenic, cadmium, Aluminum, 

platinum and copper exposure to high 

concentration will not therefore be 

necessary to produce a state of toxicity in 

the body as heavy metals accumulated in 

body tissue over time, it can reach toxic 

concentration (Palmer and may-1991, 

Robert & clerokson-2001). 

 However, safe drinking water is 

essential to human and other livers. Even 

though it provide no calories or organic 

nutrients, Access to safe drinking  water has 

improved over the last decades in almost 

every part of the world but approximately 

one billion people still lack access to 

drinking water. There is a clears correction 

between accesses to safe water by 2030; 

some developing regions of the world water 

demands will exceed supply by 50%. 

 

Menasveta (2003). reported that water 

pollution at the gulf of Thailand which was 

caused by combination of heavy metals and 

nutrient together with eutrophication, had 

resulted in their habitat to be degraded, 

particularly mangrove forest and coral reef. 

While for the public health, the threats are 

poor through seafood contamination. 

Beside that several economically important 

activities such as fishery, tourist and 

agriculture were also directly affected due 

to deteriorating conditions. For the classical 

heavy metal disruptive case of minamata 

Bay in japan, methyl mercury poisoning 

effects are still seen today as the impacts are 

not only widely spread and acute but are 

also chronic (powe-1991: Harada :1995; 

Eto-2000). 

 In Malaysia, heavy metals water 

pollution issues have growth in large 

magnitude with higher complexity 

compared to 30 year ago. This is attributed 

to the shift of the Malaysia economy from 

agriculture to industry based in the 1980S 

from the data compiled by the department 

of environment (Malaysia) showed the 

overall trend point out to that of a slow but 

steady deterioration in the water quality of 

rivers from 116 monitored rivers, 55 rivers 

has been found to exceed the INIOQS 

maximum limit of 1.00mg/L. 36 rivers 

exceed the lead limit of 0.01 mg/L and 24 

rivers exceeded the mercury limit of 0.0001 

mg/L (Abdullah-2001). 

 

 

 

 

 

 

 

 

 

 

STATEMENT OF THE PROBLEM  

 It has been noted that Nigerians, 

most especially villages have an 

unavailability of quality drinking water and 
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is wide spread and has serious health 

implications. 

 However the problem of toxic 

metals in drinking water is not far-fetched. 

Villages are not well educated on the need 

to control the toxic rate and effects. It has 

on them as well as the society. 

 In addition, developing nation of the 

world, 80% of all disease and over 30% of 

the death are related to drinking water 

(Dada & Ntukekpo, 1997). Also according 

to United Nations-2005 respectively, 

approximately 70% of the fresh water used 

by human goes to agriculture. The sources 

of drinking water in Okuta area can be 

contaminated with different contaminants 

which have a negative impact on living 

when accumulated in large amount and it 

varies from geographical location based on 

the different types of activities that take 

place in the geographical location. 

  AIM AND OBJECTIVES 

The aim of this research was to determine 

some heavy metal content in okuta drinking 

water source and this was achieved by using 

Atomic Absorption Spectrophotometer 

(AAS) to determine the level of chromium, 

manganese, copper, lead and iron in the 

water sample.  

 

SAMPLE COLLECTION  

 The water sample ware collected 

from different locations in okuta in one liter 

plastic bottles each. 

 

SAMPLING 

The water sample were collected from four 

different water source in particular 

 Okuta river, Daraku, Koorusari well and 

Okuta spring water as a drinking water 

sources for the people living in Okuta 

 

MATERIALS AND TECHNIQUES  

 In the preparation of reagent 

chemical of analytical grade purify and 

deionized water was used. All glass ware 

were washed thoroughly with detergent 

solution and soaked in nitric acid (20% 

HNO3, 1.4) for 24 hours then rise with tap 

and deionized water before drying in the 

oven. 

 

STANDARD METALS SOLUTION 

  The standard solution (1000 ppm) 

was prepared for each metal by using an 

approximate salt weight in 1000 cm3 

volumetric flask based on established 

method. (AOAC, 2007). Serial dilution 

were made to prepare the working standard 

used in producing the calibration curve. 

 

PRACTICAL PROCEDURE  

 20ml of each of the water sample 

were measured using a measuring cylinder 

into 250ml round bottom flask and heated 

on the hot plate to dryness and allowed to 

cool. Furthermore, 10ml of 1m HNO3 was 

then added to the residue and further heated 

to dryness again. When 10ml of distil water 

was added to the residue and filtered into 

50ml plastic bottle the resulting solution 

was then made to the marked level with 

distilled water. The levels of heavy metals 

were estimated with the use of atomic 

absorption spectrophotometer (AAS) 

machine (Ademoroti-1996). 

 

RESULTS AND ANALYSIS 

The concentration means were to used to 

access level of heavy metal in the water 

sample as show in Table 1 and the figure 

below.  

  

Table 1: showing means concentration of heavy metals in water sample (mg/L) 

___________________________________________________________________________ 

Sample location                  conc. Mean (mg/L) of heavy metals in water sample 

___________________________________________________________________________ 

                                                           Fe         Pb         Cu         Zn           Mn         Cr 

Okuta River                                        0.13     0.00      0.22      0.07        0.04       0.04          
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Okuta Daraku Well                            0.00      0.00      0.14      0.06       0.03      0.09 

Okuta Koorusari Well                        0.00      0.00      0.10     0.10        0.00      0.11            

Okuta Spring Water                           0.00      0.00      0.20      0.04       0.01      0.09 

Okuta River: Represent Water Sample Okuta River 

ODW           : Represent Water Sample Okuta Daraku Well 

OKW           : Represent Water Sample Okuta Koorusari Well 

OSW           : Represent Water Sample Okuta Spring Water 

 

Conc. Mean Mg/L 

 
Sample code 

Figure 1: chat showing the level of iron in Okuta drinking water sources. 

 

From figure 1 above, the level of iron is 

higher in Okuta river sample which may be 

due to human activities such as dumping of 

refuse that contain substance made of iron 

metals, and also could be due to the 

washing of farm tool and agricultural 

implements into the river. Iron was not 

detected in other three water sample source, 

Daraku well, Koorusari, spring and Okutal 

well, which signifies that iron based 

activities is not common around those water 

sources. Based on the WHO standard, the 

maximum allowed limit for iron in water is 

within the range 0.5-50mg/L and as such 

the Okuta River could be recommended as 

safe for drinking, domestic purpose and 

other agricultural usage in general. 
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Table 2: chart the level of lead (Pb) in Okuta drinking sources 

Conc. Mean 

Mg/L 

 
Sample code 

 

From figure 2 above, lead was not detected in the entire water sample analyzed. This may be 

due to lack of industries which apply lead works in Okuta town (Village). According to WHO 

standard, the maximunm allowed limit for lead (Pb) is 0.01mg/L which shows that all the 

drinking water sources analyzed are all safe for consumption. 

 

 

 

 

 

 

 

 

 

 

 



Lux Veritatis 12: 65-76, 2025 © 2020 

University of Santo Tomas-Legazpi Publication. 

Printed in the Philippines ISSN no: 2476-5644 

 

70 
 

 

 

 

 

 

 

Table 3: chart showing the level of copper (Cu) in Okuta drinking water sources. 

Conc. Mean 

Mg/L 

 
Sample Code 

 

From figure 3 above, the concentration of copper was higher in okuta river which may 

be due to human activities such as dumping of refuse and erosion of natural deposit and 

presence of dead leave (decaying Vegetation). When copper is accumulated in the body at a 

higher level it causes cancer, haemolysis, hepatoxic and nephatoxic effect (STAN, 2008). 

Generally the concentration of copper range from 0.10 – 0.22mg/L in all the sample analyzed 

but foe a drinking water source without conventional treatment with only disinfection the 

maximum allowed limit for copper 5-24mg/L. however the water from these source could still 

be considered as safe for human consumption. 
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Table 4: chart showing the level of zinc (Zn) in Okuta drinking water sources. 

Conc. Mean 

Mg/L 

 
Sample Code 

 

Zinc is an important element in human metabolism from the result the concentration of 

zinc is higher in Okuta river and Daraku well with valve of 0.07 and 0.06mg/L respectively 

which may be due to human activities (i.e. sewage disposal, waste oil trash from automobile, 

batteries) into the river water since Okuta village is along the major high way. Zinc was not 

detected in Okuta Koorusari well but 0.04mg/L of zinc was detected in Okuta spring water 

sample, which may be due to the fact that zinc sheets are used for roofing in their houses. 

Generally the concentration of zinc in water sample fall within the WHO maximum allowed 

limit of 3mg/L which qualities them portable for consumption. 
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Table 5: chart showing the level of manganese (Mn) in Okuta drinking water sources. 

 

 
 

From figure 5 above, it was observed that the level of manganese’s is higher in Okuta river 

sample which may be due to the presence of fertilizer containing manganese in the soil located 

at the sources of the river. Also the level of manganese in Okuta Daraku well water sample was 

also hih which can cause tumor development in human and low fertility of plant when 

consumed in large quantity. The level of manganese in spring water sample is 0.3mg/L. unlike 

other sample the above figure show that manganese is absent in Okuta Koorusari well water 

sample, which may be due to the location of the town. The maximum allowed limited for 

manganese in water according to WHO is 0.10mg/L, which shows that the level of manganese 

in the water sample is safe for drinking. However medically high consumption of manganese 

can cause neurological damage (Wiberg-1985). 
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Table 6: chart showing the level of chromium (Cr) in Okuta drinking water sources 

 

 

 
 

The world health organization has 

established 0.05mg/L as the maximum 

allowed limit for chromium in drinking 

water from the above figure 6, it was 

observed that the level of chromium in 

Okuta Koorusari well sample was the 

highest (0.12mg/L), followed by OSW and 

ODW which were on the same level 

(0.1mg/L), which may be due to dead and 

rotten leave present in the water. Only or 

falls within the allowed limit 0.5mg/L and 

thus considered safe for human use but, 

OKW, ODW, and OSW which exceeded 

are not recommended for domestic purpose 

based on the concentration of chromium 

(Cr). 

 

CONCLUSION 

 The result obtained from this 

analysis of heavy metals in Okuta water 

source are in accordance with WHO limits 

for the entire element analyzed except for 

the chromium in OKW, ODW, and OSW. 

In the water sample that exceeded their 
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WHO limits. Tony (1985) in Tolu (2013) 

stated that heavy metals in water could be 

negligible, if they are minute. However, 

since the concentration of those heavy 

metals are minute with one of the metals 

(chromium) high in the other drinking 

water sources, this implies that the river 

water area with low level of chromium is 

good for consumption and domestic 

purposes. Also Heavy metals are  metallic 

element with high weight and density. 

These include the transition metals, some 

metalloids, lanthanide, and actinides. Being 

metals ions, heavy metal. Cannot be 

degraded or destroyed, therefore their 

stability makes them as the environmental 

contaminant can be found in the air, soil and 

water, which pose health hazard to the 

general public. 

 Most patients suffer from renal 

failure were related to contaminant 

drinking water source mainly with lead, 

chromium, zinc, iron etc. is a dangerous 

element. It’s harmful even in small amount. 

 

 

 

 

 

RECOMMENDATION 

 

1.The physiochemical parameter of 

the drinking water source 

consumed by people in Okuta 

should also be worked on to 

encourage healthy living of her 

citizens. 

2.Also personal hygiene should be 

practiced by people who depend on 

this water for drinking to avoid 

increase in the concentration of 

these metals. 

3.Government should monitor the 

dumping of waste in residential 

areas and also along the drinking 

water source. 

4.Environment regulation should be 

set up at all levels of government in 

order to implement environmental 

laws which prohibit indiscriminate 

activities and enlighten people on 

the need for safety in their 

immediate environment. 

5.More importantly, these studies 

should be carried out at different 

time and seasons of the year to 

obtain a more comprehensive 

detail of the nature of the water 

source at Okuta.   
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