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ABSTRACT
This project investigates how plastic waste affects soil and water quality in the local environment and how these effects demonstrate the interactions among Earth's systems: the lithosphere, hydrosphere, atmosphere, and biosphere. Observations from selected polluted and clean sites which were compared. Findings show that plastic waste reduces soil fertility, contaminates water bodies, harms living organisms, and can release harmful gases when burnt. The project concludes with recommendations for reducing plastic waste pollution: Provide more waste bins in public places. Encourage recycling and reuse of plastic materials. Introduce environmental education in schools and communities.

















 INTRODUCTION
Plastics are chemically manufactured polymers [Shenet al., 2022], which may be thermoset or thermoplastic. Thermoset polymers are petrochemical products called irreversible polymers hardened by accruing agent that cannot be reformed or recycled. At the same time, thermoplastic is a petrochemical-based substance that can be shaped when soft into many different forms to a desired shape for different applications. They are recyclable and reused as raw materials for developing other value-added products (Aizudin et al., 2022).
The Earth operates as a single interconnected system made up of four major components:
Lithosphere (land) 
Hydrosphere (water)
Atmosphere (air)
Biosphere (living things)
A change in one system affects the others. Plastic waste, which is widely used due to its durability, has become one of the biggest threats to these systems. This project examines how plastic waste on land (lithosphere) is transferred to water bodies (hydrosphere) and how it affects living things (biosphere) and even air quality (atmosphere).
Consequently, the alarming impact of plastic litter on the ecosystem is of great concern in the scientiﬁc literature and environmental health management due to white pollution [Shen et al., 2020]. Based on the United Nations Environment Programme (UNEP), worldwide plastic waste generation in 2018 was approximately 360 million tons. Plastic is a high molecular polymer having a stable composition that is difﬁcult for microorganisms to degrade naturally [Gbadeyan et al., 2022].  
It is a type of solid pollutant that poses critical environmental threats in the following ways: (i) animals’ longevity is compromised; (ii) soil’s functionality and agricultural manufacturing; (iii) induces diseases; (iv) yield to microplastics and cause ecological issues; and so on.
ENVIRONMENTAL POLLUTION 
According to the basic Law for Environmental Pollution Control, environmental pollution is defined as any activity, by corporations or individuals, which compromises the health and/or environment of other persons in a localized area, where the causal link is clearly established (Percival et al. 2021). The accumulation of materials in the environment has led to plastic waste pollution which imposes a hazardous effect on wildlife and the human food chain. Pollution is a very critical issue that faces our ecosystems at different dimensions. To control the impact of pollution, we need to understand the characteristics and behavior of the different pollutants to provide effective strategies for control and mitigation (Abdelghany 2016). As pollutants are very harmful both to the environment and the living organisms, they usually have direct and indirect impacts. 
PLASTIC WASTE POLLUTANTS 
Plastic waste pollutants is one of the major wastes of our today’s world as plastics have numerous applications in our daily life. According to Proshad et al. (2018), Plastics are usually synthetic organic polymers which are widely used in different applications ranging from water bottles, food packaging, clothing, medical supplies, electronic goods, construction materials, and others. Environmental pollution as a result of plastic wastes is now widely recognized to be a major environmental consequence, especially in aquatic life where there is long biophysical breakdown of the plastic material (Alabi et al. 2019).  
ENVIRONMENTAL REGULATION OF PLASTIC WASTE
 The conventional and ancient management of plastic waste in most countries is by landﬁlling and burning. Burning plastic waste is not environmentally friendly as smoke, carbon monoxide, carbon dioxide, and nitrous oxide release contribute chloro-fluoro-carbon (cfc) to global warming [Prata et al., 2020]. Landﬁlling plastic waste is undesirable due to its non-biodegradable nature, thus having the potential to leach into the environment [Agyeman et al., 2019]. Moreover, the livestock may eat, choke with plastic waste, and die. Waste plastic in gutters also serves as breeding bases for mosquitoes that infect the general population with malaria and other health issues such as dysentery and epidemic cholera [Akan et al., 2021]. Because of the rapid increase in solid waste and the scarcity of suitable waste disposal land, many countries are running out of landﬁll space. Stakeholders and government seek to reduce the amount of waste accumulated in landfills.
STRATEGIES FOR PLASTIC WASTE RECYCLING
Waste from one manufacturer could serve as a source of raw materials for another or a third manufacturer, for instance, waste tires to pyrolysis plants. The linear economy uses the model; of take, manufacture, utilize, dispose, and pollute, whereas the circular economy uses a sustainable model; of take, manufacture, utilize, reuse, and recycle, as part of a sustainable development strategy, circular economies should be accelerated, and linear economies should be minimized. duct life. Another application is to utilize the product reuse technique, where a product is used for a diﬀerent purpose product reuse technique, where a product is used for a different purpose from what it may have been designed for. Reducing waste also entails making more robust products with longer expected lifespans than their less robust and less expensive counterparts [Geissdoerfer et al., 2017]. 
Some examples of beneﬁts linked with the utilization of plastic waste are listed: 
· To decrease the use of natural resources in bricks, such as clay. Plastic has been added recently to serve as a binder for brick development. 
· To reuse and reduce the generation of plastic waste, water degradation, and subsequent pollution. 
· It might assist in lowering the amount of space needed for dumping, which increases more landscape for farming and other agricultural activities. 
· It is suitable for regular construction because of its high compression strength. 
· Environmental pollution is less during the production process.
· The ﬁnal product recovered is cost-effective. 
· Products constructed using plastic extend the product lifespan.
REUSING, RECYCLING, AND ENERGY CONVERSION
Treatment processes such as reusing, recycling, energy recovery, and landﬁlling have been employed to reduce environmental pollution due to plastic waste [Chow et al., 2017]. Brick is among the most common concrete slabs used in construction. Because of the high demand, waste has been investigated for brick incorporation. As a result, bricks come in various forms in the construction sector, including foam bricks, concrete bricks, ﬂy ash bricks, and clay bricks. Applying plastic waste to make bricks increases their strength and lowers costs so people can afford them [Salaou et al., 2021].
CHALLENGES TO PLASTIC WASTE MANAGEMENT AND IMPROVEMENTS 
There are three main challenges to plastic waste management and recycling: 
(i) People—The behavioral patterns of people include the high usage of plastic containers, which may get contaminated and undesirable to be recycled or reused. Lack of awareness of waste separation from the source. These include a lack of education regarding recycling and knowledge of plastic products that are recyclable; 
(ii) Legislation—A lack of regulations requiring plastic manufacturers to print identiﬁcation codes for plastic resin on plastic containers is needed for effective recycling [Chow et al., 2017]. Insufﬁcient ﬁnancial incentives for recycling plastic waste; 
(iii) Infrastructure—Inefﬁcient waste collection management. In many societies, only the local government and waste pickers gather recyclable waste and sell it to waste
Educating people about waste segregation, including detailed information on waste management strategy and proper waste disposal procedures, is another critical issue in raising awareness of the need to reduce plastic consumption. To raise public awareness, attractive compensation measures should be implemented to reduce waste mobility to landﬁlls.
BACKGROUND OF THE STUDY
Plastic materials do not decompose easily; they can remain in the environment for hundreds of years. When improperly disposed of, plastics accumulate on land, affect soil structure, and disrupt the growth of plants and soil organisms. During rainfall, plastics are washed into streams, rivers, and drainage channels, threatening water quality and aquatic life.
Burning plastics releases toxic gases, contributing to air pollution. These effects demonstrate the interconnectedness of Earth’s systems, showing how a problem originating from one system extends to others.
STATEMENT OF THE PROBLEM
Plastic pollution is increasing in many communities due to poor waste management, open dumping, and lack of awareness. This project aims to investigate the specific impacts of plastic waste on soil and water and how this pollution influences Earth’s systems.
AIM AND OBJECTIVES OF THE STUDY
To assess the effects of plastic waste on soil and water quality in the local environment within the concept of Earth as a system.
To examine the effects of plastic waste on soil texture, colour, and living organisms.
To observe how plastic waste enters nearby water bodies.
To assess the impact of plastic pollution on aquatic and terrestrial organisms.
To propose solutions to reduce plastic pollution in the environment.
SIGNIFICANCE OF THE STUDY
This study will help students, teachers, and community members understand:
The dangers of plastic waste on the environment.
How Earth’s systems are connected.
The need for proper waste disposal and recycling.
Ways to protect soil and water resources.

SCOPE OF THE STUDY
The project focuses on a selected area within GSSS Gusau in Zamfara state, examining polluted sites with visible plastic waste and comparing them to cleaner sites without plastic contamination.
 MATERIALS AND METHOD
a) Samples collection
Visits were made to the following sites to collect soil and water samples from dumpsites and drainage channels
Plastic bags were used in collecting two soil samples (a soil sample that is mixed with plastics and a clean soil that is clean without visible plastic pollution). Physical characteristics (colour, smell, texture, organisms) were compared.
Water samples were collected inside a transparent bottle (from a water source that is polluted with plastics and clean water free from plastic pollution pollution) Plastic waste levels were recorded. Differences in colour, odour, and floating particles were noted.
b. Interviews
Short interviews were conducted with residents on the causes and effects of plastic waste.












RESULTS / FINDINGS
Soil Findings
Soil from polluted areas appeared darker and oily. Fewer soil organisms (earthworms, ants) were found in polluted soil. Soil texture was harder and less porous due to plastic presence and plant growth was reduced near plastic dumps.
Water Findings
Polluted water was discoloured, with floating plastics and bad odour. Water movement was blocked in some drainage channels due to plastic blockage. Aquatic animals were less visible in polluted areas.
Interview Findings
Most residents dump plastics due to lack of waste bins.
Burning plastics is common in the environment which is contributing to the increase in air pollution.
DISCUSSION
The findings demonstrate how plastic pollution affects Earth’s systems:
Lithosphere: Soil fertility decreases due to blocked pores and reduced microbial activity.
Hydrosphere: Plastics are washed into water bodies, reducing water quality and causing blockages in drainage channels.
Biosphere: Both plants and animals suffer from contaminated soil and water; aquatic animals mistakenly eat plastics.
Atmosphere: Burning plastics releases toxic gases such as carbon monoxide and dioxins.
This confirms that Earth systems are interlinked: pollution in the lithosphere spreads to the hydrosphere, biosphere, and atmosphere.





CONCLUSION
Plastic waste has serious negative impacts on soil and water quality. These effects extend across all Earth systems, showing that environmental problems cannot be confined to one part of the planet. Proper waste management and awareness are essential to protect the environment and maintain the balance of Earth’s systems. The concern over plastic waste in the environment is critiqued as a disruption from issues endangering the environment with climate change and killing the inhabiting creatures. The rapid growing plastic production leading to plastic waste is outpacing environmental waste management and available landﬁlls for waste disposal, contributing to climate change. Climate change has adversely affected the environment and its inhabiting creatures in recent years. Burning plastic waste has contributed to carbon emissions, causing global that has claimed many lives and properties and ecosystem damage.
 RECOMMENDATIONS
· Provide more waste bins in public places.
· Encourage recycling and reuse of plastic materials.
· Introduce environmental education in schools and communities.
· Enforce government laws on waste disposal.
· Promote the use of biodegradable packaging instead of plastics.
· Organize community clean-up campaigns.
· Stop the burning of plastics to avoid air pollution.
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