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ABSTRACT


In this study, a deterministic mathematical model that explains the transmission dynamics of waste management systems is proposed and analyzed. Positivity and boundedness of solution of the model are proved and basic reproduction number   is computed using the next-generation matrix method. The existence of a unique waste management free and endemic equilibrium points are investigated. Then, we study the local asymptotic stability of these equilibrium points. The analysis shows that the system has a locally asymptotically stable waste management -free equilibrium point whenever the reproduction number is R0 < 1 and locally asymptotically stable endemic equilibrium point whenever the reproduction number is. The simulation result shows the agreement with the analytical results. 
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INTRODUCTION
Introduction
Waste management has become a major environmental challenge in many developing countries, including Nigeria. Rapid population growth, urbanization, industrialization, and poor disposal practices contribute significantly to environmental pollution and public health risks. Inefficient waste collection and recycling systems often result in waste accumulation in streets, drainage systems and water bodies (Dijkema et al 2000)
People regard wastes as useless and they therefore throw their waste materials anywhere they deem fit in the society without paying attention to the environmental effect of such actions. Another problem with attitude is that even in places where there are wastes bins, most users prefer to dump their refuse on the ground, littering the environment and causing a chaotic scene in the area.
Waste management therefore basically, involves the collection, transportation, processing, disposal, management and monitoring of waste materials. The management of waste treats all materials as a single entity (Adejobi, 2012). 
Waste is a common phenomenon as long as humans exist, this is because the activities of man will always generate wastes one way or another, and thus the management of these waste is necessary to ensure proper functionality in the environment (Yusuf and Shuaib 2021).
Effective solid waste management program is generally low in Nigeria. Although, there are legislations and regulatory bodies established to drive the program at the three tiers of government (Local, State and Federal) but less success had been recorded. There are a host of policies and regulations on solid waste management (SWM) in Nigeria. Despite these, waste management is in its lowest (Nongo et al 2021). Though a lot of researches have been carried out on the collection and characterization of solid wastes in some parts of Nigeria, there is little or no data on the characteristics of solid waste generated in most tertiary institution in the country on which to initiate a design for solid waste management system for the institutions (Adeniran, Nubi, & Adelopo, 2017). 
Aim 	
The aim of this study is to develop a mathematical model of waste management system 

Objectives 
The objectives of the study are to: 
1. develop a mathematical model of waste generation and management
1. analyse the dynamics of waste accumulation
1. investigate the effects of recycling and waste collection
1. determine the conditions for sustainable  waste control 
1. recommend effective waste management policies

S(t)	Susceptible environment (clean environment)
W(t)	 Accumulated waste
R(t)	Recycled waste
D(t)	Disposed waste

MATERIAL AND METHODS

Model assumptions
1. Waste is generated at a constant or population dependent rate
1. Collected waste is separated into recyclable and treatable components
1. Some waste are directly disposed without treatment
1. Inefficiencies exist in collection and recycling
	
Parameters

: waste generation rate

: collection rate	

: recycling rate

: treated rate

: direct disposal rate

: natural degradation rate

Model equations

					(1)


				(2)


						(3)


						(4)


				(5)
Waste Free Equilibrium Point
To obtain the waste free equilibrium, set:




The Basic Reproduction Number for waste accumulation
Using  the next generation matrix approach, the waste reproduction threshold can be represented as



If : waste accumulation decreases

If : waste accumulation increases
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