



	

ABSTRACT
This study investigated the impacts of solid wastes on soil characteristics in selected dump sites within Okigwe metropolis, Imo State, Nigeria.  The aim of this study was to assess the impacts of solid wastes on soil characteristics in selected dump sites. Experimental research design was used which comprised of two dump sites (A and B) and a control point. It emphasized on the extent to which soil characteristics affects the chemical and physical properties of the soil. The samples were subjected to laboratory analysis to evaluate soil quality indices such as temperature, Moisture Content, Soil Organic Carbon, Soil Organic Matter, pH, phosphorus, nitrogen, potassium.  The result showed changes in the soil properties due to contamination from the waste types sampled. These alterations have health implications for soil health, agricultural productivity and environmental sustainability. The physical parameters differed significantly between the control and the dump sites where the dump sites exhibited darker colours, higher moisture contents, elevated level of organic carbon and a loamy texture, in contrast to the controlwhich was lighter in colour and sandy. The result showed that there was increase of NPK from dump sites A and B compared to the control, which can be as a result of agricultural runoff, detergent, fertilizer and sewage. The study therefore recommended the urgent need for improved waste management practices which will help enhance soil quality and pubic heath in that region.
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1. INTRODUCTION
The burgeoning issue of solid waste management is a global environmental challenge with significant implications for soil health and overall ecosystem integrity. It is a critical environmental issue worldwide, particularly in urban areas of developing countries (Ezirim and Agbo, 2018).
These wastes originate from households, workplaces, commercial establishments and educational institutions. Growth in the population and economy lead to enormous amount of waste generation by dwellers of the urban areas (Abdoulkadriet al., 2022). When these wastes are mixed, they pose a threat for health and also have long term effects on the environment (Ali et al., 2014).
Municipal solid wastes have been known for its deteriorative impacts on the environment and society. These has prompted the development of several policies and strategies, plans and methods in the field of municipal solid waste management. They include waste relocation and waste recovery for reuse, recycling, composting and incineration for energy generation in addition to landfilling (Owojoriet al., 2020).
A dump site can be generally defined as a piece of land where waste materials are dumped. Wastes are sources of environmental pollution through the introduction of toxic substances above their threshold into the environment. The increased waste generation has however, no commensurate waste management capacity resulting in wide instances of improper waste disposal and management (Olorunnisola, 2024).
Solid waste deposition alters various physical properties of soil. Studies indicate increased soil compaction due to the weight and settling of waste materials, reducing porosity and affecting water infiltration rates (Shahebet al., 2021). Compacted soils also exhibit decreased air circulation, which hinders root growth and nutrient uptake by plants (Adeniran et al., 2017). Moreover, the introduction of non-biodegradable materials like plastics can persistently affect soil texture and structure over time (Agbalala and Calabar, 2025).
The chemical composition of soil near dump sites undergo significant changes due to leachates and decomposition processes. It is shown that the pH levels are altered, often becoming more acidic in proximity to dump sites due to organic matter decomposition and leaching of acids from decomposing waste (Lai, 2006). Nutrient dynamics are also affected with increased concentrations of nitrogen, phosphorus and potassium in cases, but excessive accumulation of heavy metals such as lead, cadmium and mercury poses serious environmental and health risks (Omolara, et al.,2021).
Microbial populations can increase due to availability of organic matter, but the composition of microbial communities may shift towards species tolerant to pollutants and organic contaminants (Connors, et al., 2024). Soil fauna, including earthworms and macroinvertebrates crucial for nutrient cycling and soil aeration, may decline or exhibit altered behavior patterns in contaminated soils (Kumar et al., 2021).  The environmental implications of soil contamination from dump sites can contaminate groundwater, affecting drinking water quality and posing health risks to nearby communities (Munzelet al., 2022). Surface runoff can transport pollutants to rivers and streams, further impacting aquatic ecosystems and biodiversity (Mafimisebi, 2024).
Furthermore, the presence of heavy metals in soils poses risks of bioaccumulation in crops and livestock, potentially entering the food chain and threatening human health (Bassey et al., 2024).  The socio-economic impacts of soil contamination from dump sites are significant. Agricultural productivity may decline in affected areas leading to economic losses for local farmers (Havlin and Ron, 2020).
The costs of remediation and health care for communities affected by soil pollution are substantial, highlighting the need for effective waste management policies and regulatory frameworks (Yuestika, et al., 2021).
This research focused on the problems related to impacts of solid wastes on soil characteristics of selected dump sites in Okigwe, Imo State. It is based on these mentioned uncertainties that the study assesses impacts of solid wastes on soil characteristics of selected dump sites in Okigwe, Imo State so as to answer and proffer solutions to the unanswered questions posed by the people.
1.1 STATEMENT OF THE PROBLEM
The rapid urbanization and population growth in Okigwe metropolis, Imo State, have led to significant increase in the generation of solid waste. The existing waste management practices are not adequate enough,thereby resulting in the accumulation of waste   in numerous dumpsites across the metropolis. Environmental degradation due to human activities such as waste generation have become of great concern in recent years with many governments and organizations now taking measures to reduce greenhouse gas emissions and mitigate the effects of global warming (Mujtaba et al., 2024). The waste generation has experienced a substantial rise over time, primarily attributed to population expansion and urban development. Inadequate waste management practices can result in severe environmental and health risks. As per the World Bank’s report, it is anticipated to be a 70% increase in global waste production by 2050, with a significant portion of the rise originating from developing nations (Mujtaba et al., 2024). 
This study hopes to investigate the physical and chemical effects of solid wastes on soil characteristics at selected dumpsites in Okigwe metropolis, Imo State, Nigeria and to assess the effectiveness of the current waste management practices.
1.2 Aim and Objectives
The aim of this study was to determine the impacts of solid wastes on soil characteristics of selected dump sites in Okigwe metropolis, Imo State.
The objectives were as follows, to:
· Determine the physical impacts of solid wastes on the study area.
· Determine the chemical impacts of solid wastes on the study area.
2     METHODOLOGY
2.1 Study area description
Okigwe is the third largest city in Imo state, Nigeria and it is located in the boundary of Imo- Enugu State in the South East of Nigeria. Geographically, it is located oncoordinates 5.483oN and 7.55o E. the soil is predominantly partly red clay and black or brown. The major crops grown in this district on its hilly farmlands are palm trees, cassava and vegetables (Enyohet al., 2017) 
[image: C:\Users\hp\Desktop\new document 2025\Map-of-Okigwe-Imo-State.png]
Figure 1:  Map of Okigwe.
2.2 Research Design 
The experimental research design was used for this study. The soil samples used for this study were collected from three locations, two dump sites and a normal place, which served as the control. The soil samples were collected in clean dry brown plastic containers in a way that the samples won’t mix with each other. The plastic containers were labeled appropriately using a marker and transported to the laboratory for further analysis.
2.3 Sampling Technique
The systematic random sampling technique was used for the collection of samples and a total of six samples were used for the study. 
 2.3 Variables 
 2.3.1 The experimental method 	
For this study, three sampling points (2 dump sites and 1 control point) were sampled. The samples were collected between 9am and 9:15 am before any other activity takes place thereto avoid making the water cloudy or hazyand the samples are collected at a depth of 15cmeach. The plastic containers used for the samples collection were washed, dried and labeled before they were taken to the site. The plastic containers were used for collection of soil samples which was used for physico-chemical analyses and other analyses in the laboratory. A total of six soil samples were used for this study. Physico-chemical parameters such as air shade temperature, pH, moisture content, organic carbon, organic matter, chemical characteristics such as nitrogen, phosphorus and potassium were analyzed using, digital meters, titration methods andAtomic Absorption Spectrophotometer respectively. 
3.     RESULTS AND DISCUSSION
3.1:  Determination of the Physical characteristics of the soil samples
The analyses revealed significant disparities between the control and the selected dumpsites across several key physical characteristics as shown in figures 1 and 2 respectively. Firstly, in terms of texture, the control sample was sandy while the selected dump sites were loamy and clayey respectively. This difference in texture suggests that there should be differences in organic matter and composition between the samples as compared to Wahjuni and Triyono, 2016.
Secondly, the pH levels of the control demonstrated a higher alkalinity both in the first and second week (8.72, 8.9) compared to the selected dump sites (7.9, 8.1 and 8.3, 8.5) respectively. They all lean towards alkaline conditions, albeit with a more pronounced alkaline nature in the control sample.The change in pH   could be as a result of natural processes or arthropogenic activities such as agricultural runoff.This is similar to Osraet al., 2024.
The temperature variation between the soil samples are minor, with the control having the least temperature (24.3, 26.2) for the first and second week compared to the dumpsites A and B which recorded temperatures (26, 28 and 25.8, 27.1) respectively. This may be as a result of microbial activities and biochemical processes which take place at dump sites. (Singh and Thakur, 2019).
The most significant difference emerges in moisture content, with the dumpsites registering substantially higher moisture levels (11.26,11.48 for dump site A), (14.33, 18.43 for dumpsite B) as compared to the control sample (7.46, 7.23). This variation may indicate compromised drainage or increased water retention at the dumpsites, potentially exacerbating environmental concerns (Ahmedet al., 2014).
Further, in terms of organic carbon, the dump site soils exhibited markedly elevated levels (0.72, 0.78 for dump site A), (0.8, 0.9 for dumpsite B) as compared to the control sample (0.19, 0.2) while the organic matter also had a higher percentage (0.8,1.0 for dump site A), (1.0, 1.5 for dumpsite B) as compared to the control sample (0.33, 0.36). This is as a result of increased organic material accumulation resulting from waste deposition as also seen in Musa et al., 2020.
The figures below show the various physical parameters analyzed. They are also represented graphically. The first figure, figure 1 shows the hydrogen ion concentration of the samples at first week (W1) and after a week interval (W2) respectively.






Figure 1:  Hydrogen ion variation over time




Figure 2:  Soil physical parameters

3.2:  Determination of the Chemical characteristics of the soil samples
Figure 3 below shows a comprehensive analysis of chemical parameters between the control sample and two different dump sites.
Three key parameters were examined: nitrogen(N), phosphorus(P) and potassium(K). Research by Akinbileet al. (2016) indicated that elevated nitrogen levels as observed at the dump sites in this study, are often associated with industrial discharges and agricultural runoff.
Similarly, findings by Jones et al. (2020) suggests that phosphorus contamination though less pronounced can stem from sources such as detergents, fertilizers and sewage, aligning with the slight increase observed at the dump site. Potassium levels according to studies by Oviasogie et al. (2021) are commonly elevated in areas affected by fertilizer usage and industrial waste. The significant disparity in potassium level between the dump sites and control sample echoes these findings, indicating potential contamination from these sources. 
Overall, the chemical analysis data from the dump site indicate elevated levels of nitrogen, phosphorus and potassium compared to the control. This aligns with previous literature on pollution studies and environmental monitoring, emphasizing the importance of addressing contamination sources and implementing remediation measures as suggested by studies such as Grifoni et al., (2022).
Thorough investigation and clean-up efforts are crucial to mitigating the adverse environmental effects highlighted in this study and safeguarding the integrity of the surrounding ecosystem.



Figure 3:  Soil mineral constituent
3.3 Statistical analysis
Statistical analysis of data obtained in this research was generated using the IBM SPSS statistics and the result showed that values obtained were statistically significant.

4.   CONCLUSION AND RECOMMENDATIONS
In conclusion, the dump sites soil exhibit alterations in both physical and chemical parameters compared to the control sample. These differences may be attributed to the deposition of organic waste, leading to increased moisture retention, nutrient accumulation and alterations in soil structure and composition.   The findings underscore potential environmental impacts associated with waste disposal practices and emphasize the importance of proper waste management to mitigate soil contamination and degradation.
Addressing the issue of solid waste disposal in Okigwe is crucial to mitigating these impacts and preserving soil quality in dump site areas.  Implementing proper waste management practices such as recycling, composting and controlled landfilling can help minimize the negative effects of solid wastes on soil characteristics.  Additionally, raising awareness about the importance of responsible waste disposal and promoting sustainable practices within the community can contribute to safeguarding the soil and overall environmental health in Okigwe.
Based on the findings and analyses of the impacts of solid wastes on soil characteristics in selected dump sites in Okigwe, the following recommendations were proposed:
1. Establish a comprehensive waste management system that includes segregation at the source, recycling, composting and proper disposal methods. 
2. Conduct regular monitoring and testing of soil quality in dump sites to assess contamination levels, pH balance, nutrient content and other soil characteristics. This information can help in identifying areas that require remediation and implementing targeted solutions.
3. Develop remediation plans for contaminated soils in dump sites using appropriate techniques such as phytoremediation, bioremediation or soil washing.
4. Implement soil restoration strategies to improve soil quality, structure and overall health.
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