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Abandoned municipal waste dumpsites can serve as important 

sources of heavy metal contamination in agricultural soils. This 

study assessed the concentrations of selected heavy metals in 

soils from four abandoned municipal waste dumpsites 

currently used for arable crop production in Asaba Metropolis, 

Nigeria. Soil samples were collected at 0–20 cm depth and 

analyzed for copper (Cu), zinc (Zn), manganese (Mn), iron (Fe), 

chromium (Cr), cadmium (Cd), nickel (Ni), and lead (Pb) using 

atomic absorption spectrophotometry following standard 

procedures. Results revealed variations in heavy metal 

concentrations among the locations. Iron and manganese 

recorded the highest concentrations, while nickel occurred in 

relatively lower amounts. However, cadmium and lead at 

Location 1 exceeded recommended limits for agricultural soils. 

The findings indicate that prolonged waste deposition has 

contributed to metal accumulation in soils. Continuous 

monitoring and appropriate soil management strategies are 

necessary to prevent heavy metal transfer into crops and 

minimize environmental risks. 
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INTRODUCTION 

Municipal solid waste disposal remains a major environmental challenge in many urban areas, particularly in 
developing countries where waste management systems are often inadequate (Oladele et al., 2021, Mkhonza 
et al., 2026). Improper waste disposal at open dumpsites can result in the accumulation of heavy metals in 
surrounding soils, thereby posing potential risks to agricultural productivity and food safety Zhang et al., 2022). 

       Heavy metals such as cadmium (Cd), lead (Pb), chromium (Cr), nickel (Ni), and copper (Cu) are persistent 
environmental contaminants that can accumulate in soils and subsequently be taken up by crops. Consumption 
of crops grown on contaminated soils may lead to long-term health risks for humans and animals Bhardwaja 
et al., 2023). Abandoned dumpsites are of particular concern because leachates generated from decomposing 
waste can infiltrate soils and alter their physicochemical properties, thereby increasing heavy metal mobility 
Adeyemi et al., 2020). 

      This study therefore evaluated the concentrations of selected heavy metals in soils collected from 
abandoned municipal waste dumpsites currently used for arable crop production in Asaba Metropolis, Nigeria. 

MATERIALS AND METHODS 

The study was conducted in Asaba Metropolis, Delta State, Nigeria, where four abandoned municipal waste 
dumpsites currently used for crop production were selected and designated as Locations 1–4. Soil samples 
were collected from the surface layer (0–20 cm) at several points within each site and composited to obtain 
representative samples. The samples were air-dried, crushed, and sieved through a 2-mm mesh prior to 
laboratory analysis. 

       Soil physicochemical properties including pH, organic matter, total nitrogen, available phosphorus, and 
exchangeable cations (Ca, Mg, K, Na) were determined using standard procedures. Heavy metals (Cu, Zn, Mn, 
Fe, Cr, Cd, Ni, and Pb) were analyzed using atomic absorption spectrophotometry after acid digestion of the soil 
samples. Data obtained were summarized using descriptive statistics and compared with recommended 
permissible limits for agricultural soils. 

RESULTS AND DISCUSSION  

Soil physicochemical properties varied across the study locations. Soil pH ranged from 6.3 to 6.8, indicating 
slightly acidic to near-neutral conditions suitable for crop growth. Organic matter content was relatively high, 
particularly at Location 1 (35.60%), reflecting the influence of decomposed municipal waste materials. Total 
nitrogen ranged from 1.53–3.14%, while available phosphorus ranged from 22.0 to 57.12 mg/kg. Exchangeable 
cations and cation exchange capacity values suggested moderate to high soil fertility across the sites Table 1. 

       Heavy metal concentrations showed considerable variation among the locations Table 2. Iron and 
manganese recorded the highest concentrations across the sites, which may largely reflect natural soil mineral 
composition. In contrast, cadmium and lead concentrations were notably elevated at Location 1, exceeding 
recommended limits for agricultural soils reported by the Food and Agriculture Organization. The elevated 
levels of these metals are likely associated with prolonged accumulation of municipal waste materials and 
leachates Abba et al., 2025, Wanga et al., 2022). 

       Higher concentrations of chromium and zinc observed in Location 2 may be linked to localized waste inputs 
or anthropogenic activities (Smith et al., 2021). The relatively lower concentrations of most metals in Locations 
3 and 4 suggest reduced contamination levels compared with Location 1. Soil properties such as slightly acidic 
pH and high organic matter content may have enhanced metal mobility and availability in some locations 
(Kumar et al., 2020), increasing the likelihood of plant uptake. Continuous cultivation on such contaminated 
soils may therefore facilitate heavy metal transfer into crops and ultimately into the food chain (Abdullahi et 
al., 2021, Kumar et al., 2025). 

Table 1. Some chemical properties of waste samples collected from four locations of the study areas. 

Soil variables              Locations  

   1   2    3   4 

Soil pH 6.3 6.5 6.3 6.8 
O.M (%) 35.60 28.40 31.60 20.30 
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Total N (%) 3.14 2.25 1.86 1.53 
Avail P (mg/kg-1) 57.12  38.45 22.00 25.30 
Exchangeable Cations 
(cmol\kg-1) 

    

Ca 5.38 5.25 6.10 8.30 
Mg 2.35 3.18 3. 20 5.10 
K 0.35 0.47 0.31 0.32   
Na 0.02  0.04 0.16 0.16 
CEC (cmol\kg-1) 23.00 10.35 18.30 20.10 
%BS 75.30 62.80 73.10 68.70 

 
Table 2. Heavy Metal Concentrations (Mean ± SD, mg/kg)                               

Metals Location 1 Location 2 Location 3 Location 4 
Cu 6.30 ± 0.58 

 
3.23 ± 0.01 

 
2.78 ± 0.83 

 
1.83 ± 0.28 

 
Zn 14.28 ± 0.59 

 
4.73 ± 1.52 

 
4.93 ± 1.38 

 
3.23 ± 0.65 

 
Mn 12.25 ± 0.14 

 
21.39 ± 3.48 

 
33.80 ± 4.91 

 
47.89 ± 15.83 

 
Fe 16.50 ± 1.67 

 
32.74 ± 4.37 

 
59.54 ± 9.10 

 
65.74 ± 5.40 

 
Cr 3.33 ± 1.04 

 
6.74 ± 2.08 

 
4.58 ± 1.87 

 
0.92 ± 0.09 

 
Cd 5.44 ± 1.08 

 
2.53 ± 0.59 

 
1.32 ± 0.27 

 
0.69 ± 0.38 

 
Ni 4.73 ± 0.24 

 
1.18 ± 0.53 

 
0.52 ± 0.21 

 
1.01 ± 0.14 

 
Pb 17.53 ± 1.29 

 
3.83 ± 1.43 

 
0.87 ± 0.06 

 
1.95 ± 0.35 

 

CONCLUSION 

The study revealed varying levels of heavy metal contamination in abandoned dumpsite soils in     Asaba 
Metropolis. Cadmium and lead concentrations at Location 1 exceeded recommended agricultural limits, 
indicating potential risks for crop production and food safety. Continuous monitoring and appropriate soil 
management practices are therefore required to minimize heavy metal accumulation and ensure safe 
agricultural use of such soils.                                                                                                              
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