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Abstract  

Potential toxic elements (PTEs) are naturally occurring, widespread substances in the human environment, which 

pose serious environmental problems, and threaten human health. The study aim is to examine inaccessibility 

studies on Cadmium and Manganese in the soil around dump sites and find out the level of PTEs present in soil 

samples of the dumpsites in Mowe, Ikija, Iwaya, Ijagun and Sagamu area of Ogun State. This study shows the 

impact of PTEs contamination in soil from dumpsites. In this study, the total concentration and bio-accessible 

concentrations of cadmium and manganese in soil samples were obtained from dump sites. The study showed that 

the total concentration of Cadmium (Cd) was between the range of 0.76 ± 0.1 to 2.78 ± 0.3 mg/kg and the 

concentration of Manganese (Mn) was between the range of 41.41 ± 0.5 to 69.85 ± 0.4 mg/kg. Contamination 

factor analysis indicated low contamination levels for both Cd and Mn (CF < 1) across all sites. Bioaccessibility 

studies revealed varying percentages for different exposure routes, with oral bioaccessibility ranging from 9.95% 

to 41.44% for both elements. Dermal and inhalation bioaccessibility showed similar ranges. Hazard quotient (HQ) 

calculations for all exposure pathways were well below 1, suggesting minimal health risks associated with these 

PTEs in the studied dumpsites. Conclusively, while Cd and Mn are present in the dumpsite soils, their 

concentrations and bioaccessibility do not pose significant immediate health concerns for the local population. 
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INTRODUCTION 

The global population of urban 

communities also rises day by day and 

increases at a much higher rate than the overall 

global population, as urbanisation is still an 

uncompleted process in less-developed areas 

(Ojo et al., 2017). This results in changes in the 

physical landscape of cities and more 

concentration and production of waste 

materials with elements that are probably toxic 

from human activities. As a result of the 

advancement in industrialisation in the last five 

decades, contaminated soil with potentially 

toxic elements (PTEs) is considered a critical 

environmental issue across the world (Zhang et 

al., 2023).  

 

Potential toxic elements (PTEs) are those 

elements which are present in the environment 

having toxic nature, persistent and bio-

accumulate in the human beings, animals and 

even plants (Luo et al., 2020). They are released 

into the ecosystem through geogenic and 

anthropogenic sources but their excess in the 

environment can be majorly attributed to 

anthropogenic sources such as; mining, 

smelting of metals, lead works, chemical 

factories, foundries, burning, transportation, 

illicit disposal of chemicals among others 

(Brenko et al., 2024). High concentration of 

PTEs in the environment poses many health 

concerns because they are toxic elements, 

ubiquitous, hardly transform into non-toxic 

forms and therefore are persistent in the 

environment for decades. Due to the water 

solubility nature of PTEs and the absence of 

adequate procedures for elimination of such 

elements from the body, most of the PTEs pose 

severe toxicity even when present in small 

concentrations (Brenko et al., 2024). Therefore, 
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its impact on human health is an outcome of the 

fact that the body cannot digest them, and they 

accumulate in the body leading to health risks. 

Cadmium, lead and mercury for instance 

are PTEs and are xenobiotics that are not 

essential for biological processes in the body. 

Lead, Pb and Cd are recognised toxic metals 

that has been linked to cancer, brain damage, 

cardiovascular diseases and kidney diseases 

(Yan et al., 2021).   Therefore, PTEs like arsenic 

cadmium, lead and mercury are considered 

priority PTEs of public health since they are 

highly toxic and have no biochemical use to the 

body even at trace levels (Mafulul et al., 2023). 

Other PTEs including Cu, Ni, Mn, Fe, Cr, V, 

Mo, and Zn are needed in trace amounts. They 

represent an essential component in various 

metabolic processes and contribute to the 

normal activity of various enzymes in the body 

but are lethal when present in high 

concentrations in the body (Ahmed Laskar & 

Younus, 2019). Soil is regarded as one of the 

environmental reservoirs of these PTEs, maybe 

because most anthropogenic activities are 

carried out on soils. Meanwhile, pollution of 

agricultural soil and farm crops by toxic 

elements as a consequence of rapid 

industrialisation and urbanisation is of major 

concern. This is because contaminated foods 

pose health hazards and the toxic content 

negatively impacts the soil (Yahaya et al., 

2020). The PTEs are not only taken in the form 

of particles ingested or inhaled but also through 

ingestion of plants that grow in PTE-

contaminated soil (Yan et al., 2021). Therefore, 

inhabitants residing in areas with contaminated 

soil may possibly be at risk of exposure to PTEs 

in the contaminated soil via oral, dermal or 

inhalation route. Most importantly, children are 

at higher risk of these exposures especially via 

the oral route because they tend to put objects 

in their mouths.  

As a result of its proximity to Lagos, Ogun 

is experiencing increased populations, possible 

expansive informal settlement, and the practice 

of using any piece of land available for living 

and soil for farming. This also implies increase 

in anthropogenic activities and waste disposal 

hence the need to access human health risk that 

may be associated with exposure to PTEs 

around the dumpsites. Earlier studies 

determined the concentrations of PTEs in 

dumpsite soils in different parts of the country. 

Onwukeme and Eze (2021) and Ademola et al. 

(2015) among others provided useful 

background information on the concentrations 

of PTEs in soil from dumpsites, nevertheless, 

there is limited understanding of the 

concentrations of some of the PTEs that can be 

taken up by human orally, dermally or via 

inhalation which is the bioaccessible 

concentrations. While most studies focused on 

the total concentrations, human are more prone 

to health risk as a result of the bioaccessible 

concentrations. Therefore, this study’s 

objectives are to determine the total and 

bioaccessible concentrations of Cd and Mn in 

the soils from five large dumpsites in Ogun 

State and evaluate the potential risks of the 

contaminants to human health through different 

exposure routes. Hence the total concentration 

of Cd and Mn and their bioaccessible 

concentrations in the soil around the major 

dumpsites in Mowe, Ikija, Iwaya, Ijagun and 

Sagamu which are among the major dumpsites 

in Ogun State will be determined. 

MATERIALS AND METHOD 

 Sampling 

Six samples were collected randomly each 

at five locations namely, Sagamu, Ikija, Iwaya, 

Mowe and Ijagun, being five of the major 

dumpsites in Ogun State. Thirty (30) soil 

samples were collected from five locations at 

each sampling point. Samples were collected at 

depths ranging from 0-5cm using plastic auger 

and hand gloves. All samples were air-dried at 

room temperature for 4 days and the samples 

were grinded to powder and sieved through a 

45-micrometre mesh sieve. 

Physico-Chemical Analysis of the Soil 

Samples 

1.  pH 

The pH was determined at a soil-to-

deionised water ratio of 1:5.  

2. Moisture contents  

2g of soil sample was heated at 105℃ for 

24 h in an oven, cooled and then weighed until 

constant weight was obtained. 

The percentage moisture content is 

calculated using Equation (1): 
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Percentage moisture content = 
(w−d)

w
 x 100                                      (1) 

where w is the weight while wet and d is the 

weight while dry.                                                                          

Sample Preparation for Total PTEs 

Determination 

One gramme of soil was weighed into a 50 

mL beaker and 20 mL of aqua regia (HCl: 

HNO3, 3: 1 v/v) and covered with a watch glass. 

The beaker with the sample mixture was 

allowed to digest on a hot plate for 2 to 3 hours 

till the brown fumes disappear and the solution 

is evaporated to near dryness. The resulting 

solution is then removed from the hotplate, 

allowed to cool, filtered through a Whatman 

filter paper into a 50 mL volumetric flask and 

made up to mark with deionised water. This was 

done in triplicates and transferred to cleaned 

dried plastic bottles before analysis. 

Oral Bioaccessibility via Simple 

Bioaccessibility Extraction Test (SBET) 

Method 

This is a one-phase extraction process 

carried out by adding gastric juice containing 

0.4 M glycine solution (prepared by adding 

30.3 g of glycine to 1 litre of deionised water) 

adjusted with 1 M HCl dropwisely to pH 1.5 ± 

0.2. 0.5 g of sample was placed in a High-

Density Polyethylene (HDPE) screw top tube 

and 50 ml gastric solution was added. The 

mixture was agitated in an end-over-end orbital 

shaker at 37°C and 100 rpm for 1h. After 

extraction was completed, aliquot was removed 

with a disposable syringe attached to a 0.45 μm 

cellulose acetate membrane filter. The filtrate 

was then transferred into a centrifuge tube and 

stored in a refrigerator at 4°C. The pH value of 

each sample solution was taken at the beginning 

and the end of the extraction to ensure it was 

within the required range (pH 1.3±0.2 to 1.7± 

0.1) before filtration. The extraction was also 

carried out in triplicate for each sample. 

Inhalation Bioaccessibility Test 

Before extraction, the simulated lung fluid 

was allowed to thaw and heated in a water bath 

for 2 hours at 37°C to mimic body temperature. 

The pH was checked to ensure it was 7.4. 

Triplicate sets of 0.2 g of the generated soil 

samples were weighed into labelled extraction 

tubes; 20 mL of simulated lung fluid was added 

to leach the samples. The samples were agitated 

for 10 seconds and pH checked. The pH was 

adjusted with a dropwise addition of 1 M NaOH 

and 1 M HCl. Extraction was carried out at 

37°C for 4 hours. 

Dermal Bioaccessibility Test 

This was carried out by extracting the 

samples with simulated sweat solutions at pH 

4.7 and particle size of 45 μm (Anselm et al., 

2022). The dust samples were extracted at a 

sweat-to-dust ratio of 1:100. To initiate the test, 

20 mL of synthetic sweat was prepared at 36°C 

and was added to 2 g of each sample. Teflon 

tubes with PTFE caps containing samples were 

placed in an orbital shaker at 100 rpm inside a 

standard laboratory incubator at a temperature 

of 36°C, which was chosen based on the median 

skin surface temperature for humans (Anselm 

et al., 2022). The tests were allowed to run for 

8 h. (representing the industrial exposure 

scenario: the scenario for adult workers' 

exposure during an 8 hrs. shift). After the 

completion of the tests, the tubes were first 

centrifuged at 10,000 × g for 10 min. Then, the 

supernatant was carefully collected by 

filtration. The samples were kept at 4 °C before 

analyses using Atomic Absorption 

Spectrometry (AAS). 

Assessment of Soil Contamination  

1. Contamination factor 

The degree of contamination of the 

composite topsoil was determined as a 

summation of the individual PTE 

contamination factor (CF). The CF was 

obtained using Equation 2. 

CF = 
(𝑃𝑠𝑒𝑢𝑑𝑢𝑡𝑜𝑡𝑎𝑙 𝑃𝑇𝐸 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)

(𝑆𝑜𝑖𝑙 𝑏𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑 𝑣𝑎𝑙𝑢𝑒)
            (2) 

2. Calculation of % bioaccessibility and 

Dermal Absorbed Dosage (DAD) 

The % bioaccessibility was calculated 

using equation 3 while the dermal absorbed 

dosage was calculated using equation 4. 

%𝑏𝑖𝑜𝑎𝑐𝑐𝑒𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑃𝑇𝐸 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (

𝑚𝑔

𝑘𝑔
)

𝑃𝑠𝑒𝑢𝑑𝑜𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑃𝑇𝐸 (
𝑚𝑔

𝑘𝑔
)
              (3) 

DAD = 
𝐷𝐴𝑒𝑣𝑒𝑛𝑡∗𝐸𝐹∗𝐸𝐷∗𝐸𝑉∗𝑆𝐴

𝐵𝑊∗𝐴𝑇
                    (4) 
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where SA (cm2): skin surface area available for 

contact (1575 cm2 for an industrial scenario 

with PPE, 2800 cm2 for children and 5700 cm2 

for adults without PPE ); EF: exposure 

frequency (219 d.y for industrial scenario, 260 

d.y for residential scenario); ED: exposure 

duration (taken as 25 years for industrial 

workers, 6 years for children); EF: event 

frequency (1 event.d'); BW: average body 

weight (70 kg for adults, 15 kg for children); 

AT: averaging time (ED *365) 

The dermal absorbed dose per event 

(𝐷𝐴𝑒𝑣𝑒𝑛𝑡, mg. cm-event) used in Equation 4 was 

calculated using equations (5) and (6) for water 

and soil approaches respectively: 

𝐷𝐴𝑒𝑣𝑒𝑛𝑡 = 𝐾𝑝 * 𝐶𝑤 * 𝑡𝑒𝑣𝑒𝑛𝑡                (5) 

𝐷𝐴𝑒𝑣𝑒𝑛𝑡 = 𝐶𝑠𝑜𝑖𝑙 * CF * AF * 𝐴𝐵𝑆𝑑            (6) 

where Cw(mg/cm3): the measured 

concentration of PTEs in the artificial sweat 

solutions (see supplementary material: Table 

S3); K,(cm.h1): dermal permeability coefficient 

of PTEs in water (As, Cd, Cr, Cu, Fe, Mn,: 

1*103; Ni: 2*10; Pb: 1*104; Zn: 6*104); 𝑡𝑒𝑣𝑒𝑛𝑡: 

h per event (event duration 8 h for industrial 

workers on the site; 2 h for residential scenario 

for children playing); 𝐶𝑠𝑜𝑖𝑙: total concentration 

in soil (mg.kg) (Table 1); CF: conversion factor 

(10%); AF: adherence factor of soil to skin 

(mg.cm2-event, taken as 0.2; ABS: dermal 

absorption fraction (0.03 for As and 0.001 for 

other PTEs 

The dermal reference values (RfDABS), 

which is the threshold value, were derived from 

oral reference values, using equation 7 

RfDABS = RfDo * ABSGI                         (7) 

 

RESULTS AND DISCUSSION 

Physiochemical Analysis of Soil Samples 

Physiochemical analysis shows the result of 

pH, moisture content and organic matter 

content of the different samples investigated. 

The value obtained for pH ranged from 

7.5±0.05 to 8.0±0.02, indicating that the soil 

samples are slightly alkaline. The value of 

moisture content ranged from 0.5 to 1 % in the 

soil samples, showing relatively dry conditions.  

Table 1 shows the physiochemical results of 

different sampling areas. 

 

Table 1. Physiochemical analysis of soil samples with respect to soil sample areas. 

Sample Locations 

Parameters Ijagun Ikija Iwaya Mowe Sagamu 

pH 7.8±0.10 7.5±0.05 8.0±0.02 7.6±0.08 7.7±0.01 

Moisture 

Content (%) 

1.5±0.7 0.5±0.3 0.5±0.1 1.5±0.4 1±0.09 

Total Concentration (mg/kg) in the Soil 

samples 

Total concentration in the soil of study 

areas showed the concentration of Cd and Mn 

in the soil samples. The concentration of Mn 

ranged from 41.41±0.5 to 69.85±0.4 mg/kg and 

Cd ranged from 0.76 ± 0.1 to 2.78 ± 0.3 mg/kg 

in the soil samples of each location as shown in 

Table 2. The low concentration of this metal in 

soil from dumpsites might be due to its mobility 

in soil systems. 

 

 

Contamination Factor Value (CF value) of 

PTEs in the Soil Samples  

The contamination factor was derived by 

comparing the total concentration of Cd and Mn 

with the guideline value of 4.0 mg/kg and 300 

mg/kg respectively. The CF values for the Cd 

and Mn in the soil samples are < 1, signifying 

low contamination as shown in Table 3. Also, 

the manganese contamination in the selected 

area was in the increasing order of Mowe < 

Ikija < Ijagun < Iwaya < Sagamu, while for Cd, 

the increasing order of contamination was 

Mowe < Ijagun < Ikija < Iwaya < Sagamu. 
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Table 2. Total concentration (mg/kg) of Cd and Mn in the soil of study areas. 

Sample Location Cd (mg/kg) Mn (mg/kg) 

Ijagun 1.78± 0.2 65.99±0.2 

Ikija 1.76±0.1 69.85±0.4 

Iwaya 2.01±0.2 49.25±0.4 

Mowe 0.76±0.1 69.54±0.3 

Sagamu 2.78±0.3 41.41±0.5 

Average World Soil 1.1 418 

Onwukeme and Eze (2021) on the Identification of heavy metals 

source within selected active dumpsites in southeastern Nigeria  

0.600 603.075 

Ademola et al. (2015) on the determination of heavy metals in soil 

samples from some waste dumpsites in Lagos and Ogun state, 

south-western Nigeria 

0.8 - 

Table 3. Contamination factor value (CF value) of 

PTEs in soil samples. 

Sample 

Location 

Cd (mg/kg) Mn (mg/kg) 

Ijagun 0.45 0.22 

Ikija 0.44 0.23 

Iwaya 0.50 0.16 

Mowe 0.19 0.23 

Sagamu 0.70 0.14 

 

The mean bioaccessible concentration of Mn 

and Cd (mg/kg) through oral, inhalation and 

dermal routes in the soil from the dumpsites 

The mean concentration of Mn and Cd 

(mg/kg) through oral, inhalation and dermal 

routes showed that the oral bioaccessible 

concentrations of Mn and Cd in all the locations 

ranged from 11.57±0.08 mg/kg to 20.91±0.09 

mg/kg and 0.20±0.005 mg/kg to 0.71±0.04 

mg/kg respectively as shown in Table 4. The 

dermal bioaccessible concentrations of Mn and 

Cd ranged from 10.76±0.05 mg/kg to 

20.70±0.002 mg/kg and 2.54±0.01 mg/kg to 

4.52±0.08 mg/kg respectively. Also, the 

bioaccessible concentrations of Mn and Cd via 

the inhalation pathway ranged from 11.92±0.07 

mg/kg to 22.92±0.01 mg/kg and 0.30±0.05 

mg/kg to 0.71±0.08 mg/kg respectively. 

Therefore, the bioaccessible concentrations of 

Cd present in all five (5) locations were lower 

than the bioaccessible concentrations of Mn. 

While Mn is naturally abundant in soil, the 

presence of Cd in the soil samples could be due 

to corrosion of metal, batteries and 

indiscrimination dumping waste products on 

the soil (Ajah et al., 2015). 

 

Table 4. Mean Concentration of Mn and Cd (mg/kg) through oral, inhalation and dermal exposure routes. 

Sample 

Location 

Dermal Inhalation Oral 

 Cd (mg/kg) Mn (mg/kg) Cd (mg/kg) Mn (mg/kg) Cd (mg/kg) Mn (mg/kg) 

Ijagun 0.25±0.01 10.76±0.05 0.31±0.03 14.11±0.006 0.20±0.02 11.57±0.08 

Ikija 0.32±0.08 20.70±0.002 0.40±0.07 22.92±0.01 0.58±0.07 20.60±0.01 

Iwaya 0.22±0.003 15.18±0.09 0.40±0.02 14.17±0.09 0.20±0.005 17.89±0.04 

Mowe 0.64±0.06 16.47±0.01 0.30±0.05 11.92±0.07 0.30±0.03 20.91±0.09 

Sagamu 0.62±0.04 14.62±0.07 0.71±0.08 18.27±0.02 0.71±0.04 17.16±0.06 

Percentage (%) bioaccessibility of PTEs in 

the soil samples 

The percentage bioaccessible of Cd for oral 

ranged from 9.95 to 39.47%; Mn for oral ranged 

from 17.50 to 41.44%; for dermal, Cd ranged 

from 14.27 to 50.52%; Mn for dermal ranged 

from 16.30 to 35.30%, Mn for inhalation ranged 

from 17.14 to 44.12% and for Cd ranged from 

17.41 to 39.47% as displayed in Table 5. 
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Table 5. Percentage (%) bioaccessibility of PTEs in the soil samples. 

 Dermal (%) Inhalation (%) Oral (%) 

Sample 

Location 

Cd Mn 

 

Cd Mn 

 

Cd Mn 

 

Ijagun 14.27 16.31 17.41 21.38 11.36 17.50 

Ikija 18.18 29.63 22.73 32.81 32.96 29.49 

Iwaya 10.95 30.82 19.90 28.77 9.95 36.33 

Mowe 84.21 23.68 39.47 17.14 39.47 30.07 

Sagamu 22.30 35.54 25.54 44.12 25.54 41.44 

 

 Daily exposure dose of PTEs based on 

exposure pathway 

Daily exposure dose of PTEs in Figure 1 

showed the human absorption of Cd and Mn in 

all sample locations and all the sample locations 

cannot be hazardous to human health due to the 

daily dosage of human absorption through oral, 

dermal and inhalation processes in all the 

sample location which are not above the daily 

dosage standard within the range 104 to 1011. 

 

 

 

 Hazard quotient (HQ) of PTEs in soil 

samples 

Adverse health effects are unlikely to occur 

if HQ < 1, but if HQ >1 it indicates probable 

adverse health effects, and if HQ > 10, it 

indicates high chronic risk (USEPA, 2007). The 

HQ results of this indicated that the populace of 

these areas were not at risk of cancer caused by 

Cd or Mn upon ingestion of soil, or contact with 

soil of the area as the HQ values were < 1 as 

shown in Figure 2. However, the consumption 

of plants grown in the area may lead to adverse 

effects as a result of possible bioaccumulation 

of the PTEs in them.

 

 

Figure 1. Daily exposure dose of PTEs based on exposure pathway (mg/kg). 
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  Figure 2. Hazard quotient (HQ) of PTEs in soil samples with respect to soil samples area. 

  

DISCUSSION 

Table 2 showed the concentration of Mn 

and Cd in the soil samples and indicated that the 

manganese concentration in the soil of the study 

area falls between the natural background 

levels. The concentrations of cadmium in the 

soil ranged from 0.76±0.1 to 2.78±0.3 mg/kg. 

This current study on dumpsites in Ogun State 

reveals higher cadmium concentrations 

(0.76±0.1 - 2.78±0.3 mg/kg) compared to the 

mean of 0.8 mg/kg reported by Ademola et al. 

(2015) for similar sites in Lagos and Ogun 

states.  

The observed differences in cadmium 

concentrations between this current study and 

Ademola et al. (2015) may be attributed to 

several factors. Temporal changes in waste 

composition and disposal practices could have 

led to increased cadmium accumulation over 

time. Variations in local industrial activities 

near the studied dumpsites might contribute to 

higher metal inputs. Additionally, site-specific 

soil characteristics, such as pH and organic 

matter content, can influence metal retention 

and mobility. 

Although cadmium levels are elevated 

above background, they generally remain 

below thresholds of immediate health concern. 

These values were also below the average 

world soil value as shown in Table 1. The 

contamination factor compares the total 

concentration of Cd and Mn concentration to 

the soil guideline values of 4.0 mg/kg and 300 

mg/kg respectively. The contamination factors 

of Mn and Cd in all five (5) locations have low 

contamination factor CF<1 which was in line 

with the low contamination concentration 

reported by Ademola et al (2015). Also, the 

comparative analysis of Cd and Mn 

concentrations in dumpsite soils from Ogun 

State revealed intriguing disparities with 

previous studies. While Cd levels (0.76±0.1-

2.78±0.3 mg/kg) align with NESREA standards 

and are comparable to other reports 

(Onwukeme and Eze, 2021; Ademola et al., 

2015), Mn concentrations (41.41±0.5 -

69.85±0.4 mg/kg) are markedly lower than 

those found in similar investigations and global 

averages. The observed low contamination 

factors and hazard quotients especially for Mn 

suggest minimal risk associated with these 

metals in the studied dumpsites, despite the 

variability in concentrations across different 

studies. 

Table 4 showed the concentrations of Mn 

and Cd (mg/kg) through oral, inhalation and 

dermal exposure routes in all five locations and 

the level of cadmium present in all the locations 

is lower than the Mn. Adverse health effects are 

unlikely to occur if HQ < 1, but if HQ > 1 it 

indicates probable adverse health effects, and 

HQ > 10 indicates high chronic risk (USEPA, 

2007). Table 7 indicated that the populace of 
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these areas are not at risk of cancer as a result 

to exposure to Cd and Mn in the soil through 

oral ingestion, inhalation or dermal contact.  

 

CONCLUSION 

This study revealed total concentrations of 

Cd ranging from 0.76±0.1 to 2.78±0.3 mg/kg 

and Mn from 41.41±0.5 to 69.85±0.4 mg/kg in 

dumpsite soils across five locations in Ogun 

State. Contamination factors for both elements 

were consistently low (CF < 1), indicating 

minimal enrichment. Bioaccessibility studies 

showed varying percentages for different 

exposure routes, with oral bioaccessibility 

ranging from 9.95% to 41.44% for both Cd and 

Mn. Hazard quotient (HQ) calculations for all 

exposure pathways were well below 1, 

suggesting minimal health risks. Cd 

contamination levels varied across sites, 

following the order: Mowe < Ijagun < Ikija < 

Iwaya < Sagamu while Mn followed the 

increasing order of Mowe < Ikija < Ijagun < 

Iwaya < Sagamu. Overall, the results indicated 

that while Cd and Mn are present in the 

dumpsite soils, their current levels do not pose 

significant immediate health concerns for the 

local population. 

While the current PTE concentrations do 

not indicate immediate health concerns, it is 

crucial to implement regular monitoring 

programs for these dumpsites. The observed 

variability in Cd contamination across sites 

(Mowe < Ijagun < Ikija < Iwaya < Sagamu) and 

Mn contamination variability (Mowe < Ikija < 

Ijagun < Iwaya < Sagamu) suggested that PTE 

accumulation are possibly influence by specific 

factors such as variability in the activities 

around the dumpsites. Therefore, this study 

recommends conducting more comprehensive 

studies that include a wider range of PTEs and 

consider seasonal variations in soil chemistry 

and waste composition. Furthermore, given the 

potential for long-term accumulation of PTEs 

in dumpsite soils, it is recommended that 

stricter waste management policies should be 

developed and enforced. These should focus on 

proper segregation of waste, particularly 

electronic and industrial waste that may 

contribute to PTE contamination. Additionally, 

public awareness programmes should be 

implemented to educate local communities 

about the potential risks associated with 

dumpsite soils and promote safe practices when 

interacting with these areas. 
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