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KEY TERMS
Wastes
Waste are unwanted or unusable materials or any substance which is discarded after primary use, or is worthless, defective of no use.
This study uses the definition by UNEP (2002) which defines wastes as substances or objects, which are disposed or are intended to be disposed or are required to be disposed by the provisions of national law. This definition is also in congruence with what Mugambwa and Kizito (2009); and Mukisa (2009) use those wastes refer to items, materials or substances which individuals consider useless at a given time and place. Usually, the definition of waste depends on types or categories and characteristics of waste under consideration. Some of the dominant types of waste include: municipal waste, solid waste, hazardous waste and electronic waste.
Solid waste
For the purpose of this study, solid waste is referred to as garbage; they are organic and inorganic waste materials that are normally solid produced by households, commercial, institutional and industrial activities that have lost value in sight of the initial users.
Municipal solid waste
The study will use the definition by Schubeler (1996); Cointreau-Levine and Coad (2000) in which municipal solid waste refers to refuse from households, non-hazardous solid waste from industrial, commercial and institutional establishments, market waste, yard waste and street sweepings but excluding excreta, except when it is mixed with solid waste. It is however necessary to note that in developing countries, it becomes difficult or even impractical to put a line between excreta and solid waste. In many instances, solid waste mixes with excreta to the extent of being potentially hazardous to human health (Schubeler 1996).
Solid waste management
This study defines solid waste management as practices used for collection, transportation, processing, recycling or disposal of garbage (Mugambwa and Kizito, 2009). It ought to be appreciated that solid waste management practices differ for developed and developing countries, for urban and rural areas, and for residential and industrial producers. The volumes and types of solid waste in the different sources of waste justify the difference in the waste management practices. It therefore implies that the methods appropriate in one setting may be different from another setting. Felix (2010) points out some key elements of Solid Waste Management as waste generation, waste storage, collection and transportation.


ABSTRACT 
The study was about the Assessment of Solid Waste Management Practices and Challenges using a case study of Kator Block Council, South Sudan. The study was guided by the following objectives; a) To identify the types solid waste management practices in Kator Block Council
b) to examine the challenges of solid waste management in Kator Block Council, c) to determine the effects of solid waste in Kator Block Council
The study used a cross section study design with both quantitative and qualitive approaches that helped to collect qualitative data. The main data collection instruments were self administered question and the interview guiude.
The study revealed that, diverting waste from landfill sites was shown to be an area of concern for Kator Block Council. Waste separation and recycling initiatives at Kator Block Council are not sufficient to meet international’s sustainability objective of ‘zero waste-to-landfills’ by 2022. Land filling is still the main solid waste management practice at Kator Block Council. Food waste constitutes the largest proportion of waste generated at Kator Block Council. It is disposed at the landfill site yet it could be segregated and used for composting, or in waste-to energy projects. 
It was further discovered that, the hygiene maintenance at the waste area remained a challenge due to a broken operational high-pressure hose, minimal waste separation at source and also inadequate funding of solid waste management were the main challenges for solid waste management in Kator Block Council.  The study further revealed that, solid waste generated in Kator Block Council affects the residence that is, becoming victims of malaria, chest pains, cholera, and diarrhea.
The study recommended that, there is need to increase community sensitization and capacity building on proper solid waste management. This can be done through radio programs and also undertaking community sensitization meetings about solid waste management in the area by Kator Block Council officials and non-governmental organizations. To successfully adopt sustainable methods of waste management by the communities, it can be done by making awareness programs simple and accessible to change the mindset of urban residents to perceive waste as resources rather than something without value.
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CHAPTER ONE
INTRODUCTION
Overview 
This chapter introduces the study. It starts with the background to the study, statement to the problem, study objectives, research questions, scope and the significance of the study.
Background
 Solid Waste is unwanted, rejected, abandoned, discarded or disposed material, substance or object that is intended or required to be discarded or disposed of because it has no reasonable use as expected by the waste generators or holders of that said materials. Solid waste means any garbage or refuse, sludge from wastewater treatment plant or air pollution control facility and other discarded material resulting from industrial, commercial, mining and agricultural operations and from community’s activities (USEPA 2016).
Solid waste management is an essential component of environmental infrastructure in human settlements and it encompass all activities undertaken from the point of waste generation up to the final disposal. In most African urban areas, solid waste management is ultimately a responsibility of municipal councils while most cases of rural areas the wastes are handled and disposed at the household level (Frank, 2006). Solid waste management (swm) is a major environmental issue particularly in municipalities of many developing countries that has been suffering from environmental problems. Alamgir, Donald, Roehl & Ahsan (2005) assert that urban population growth and economic development should be considered key issues for municipal solid waste (MSW) generation. Increasing unplanned urbanization along with user’s mind‐set of ‘out of sight out of mind’ of wastes is one of the factors that make the production of solid waste to increase and though intensifying environmental pressures including unorganized solid waste disposal in many municipalities.
 In many cases, the, SWM is found to be a major concern for the municipalities and towns of many countries, and South Sudan is not an exceptional (Adb, 2012). A clear and comprehensive understanding of the solid waste management processes in the city is a prerequisite for the design of any effective remedial measures. Limited reliable data on the solid wastes generated lack of proper and effective operational plans and conflicting institutional roles, inadequate technical capacity and unsustainable financial support are some of the major reasons of failure in the management of solid wastes in most cities in the developing countries (UNEP, 2013).
Kator Block Council’s solid waste management systems are not coping with the growing population and the increase in the solid waste generated (UNEP, 2013). Despite these socio-economic and infrastructural improvement, Kator Block Council, like many developing towns in the world, is encountering tremendous difficulties in managing the generated solid wastes. The management of solid wastes is effective only if there is proper institutional setup, strong legal and policy frameworks, sufficient technical competence, sustainable financial support and adequate infrastructural facilities like roads and disposal sites. Despite considerable efforts made by many NGOs and public institutions like Juba city council in the country to tackle the issue of solid waste management in Juba three zone i.e., Juba zone, Munuki, and lastly Kator Block Council. The current thinking still indicts that poor waste management reflects largely the failure of the existing institutions to adequately address the waste problems (Yekeen, 2010). Any initiative to build capacity by urban institutions has to become attractive and conducive to environmental safeguard. Capacity needs to be weighed and understood at all level, formal and informal, to aid capacity building and then capacity assessment that is concerned with identifying existing capacity and what additional capacity is required to get things done (Yekeen, 2010).
Generated solid waste in Kator Block Council increases as a result of rural to urban migration for a better life and employment opportunities. The increased population exerts pressure on the town’s service delivery level (Kubanza, 2010). Therefore, there is urgent need to carry out investigations that would divert negative impacts resulting from solid waste as evident from informal settlements, open fields, and streams. Residents of informal settlements residents are of the idea that waste management is the government’s responsibility. These residents perceive dumping waste along the roads as a call to attract the municipalities’ attention to the fact that removal services are needed (Moiloa, 2007). Heaps of uncontrolled garbage, illegal dumping sites, and drains blocked with rubbish and health hazards to residential areas emanating from the disposal sites are aspects of solid waste management problems in South African cities (Kubanza, 2010).
	
Problem statement
Efforts to manage garbage in Kator Block Council are continuously overwhelmed and frustrated by the ever-increasing population of the urban residents and levels of economic activities. A lot of garbage being generated by Konyokonyo market and Jebel market lies on the streets uncollected causing inconvenience, environmental pollution by burning it while still on the streets and it is a risk to public health. It may lead to the outbreak of diseases. The cost of solid waste management is enormous and puts a lot of strain on the little resources of the urban authorities and constrains service delivery critical to human development.




People seem not be caring about the way wastes are handled, possibly because of the ignorance about the likely dangers of poor waste management, and the institutions like Kator Block Council might have managerial challenges that could be affecting the execution of its statutory mandate with regard to solid waste management. There are concerns about the lack of proper institutional arrangements, poor technologies like modern trucks and the lack of the capacity by Kator Block Council to handle the five clusters solid wastes generated. For instance, Kator Block council it’s estimated that each household generates 10 kg per day, is hardly collected and even what is collected is not sorted and there is no gazetted area to dispose of solid wastes (development plan 2010-2014). This state of affairs is linked to management functional capacity and has far reaching implication.

 (Ayuba, Manaf,,et al 2013). Argue that Solid waste is one of the fastest-growing waste streams, which has become an issue of concern for Kator Block Council. Organization’s daily operations and improper waste disposal can despoil the natural environment and make it unattractive and less valuable (Davidson, 2011). Restaurants make food service the largest parties’ functions being practiced in freedom hall with organic materials as the largest component of the solid waste stream (USEPA, 2016). 
Solid waste is one of the fastest-growing waste streams, which has become an issue of concern for Kator Block Council. Sources such as food waste, glass, paper, cans, and cardboard boxes are the types of solid waste that are normally generated by the restaurant outlets, households, factories and others. In addition, the separation of waste at source stands as the most visible challenge attaining a worrisome dimension as recyclable materials are being sent to landfill sites. It was not clear how the complex mix of solid waste at Kator Block Council is being managed as well as the challenges they face in managing the waste and its effects. Most important, Kator Block Council committed to manage solid waste and which set targets for ‘zero-waste-to-landfills’ by 2022. It was not clear if the assessment of solid waste management practices exist for Kator Block Council to meet the ‘zero- solid waste to-landfills’ targets.

1.3 General objective
The general objective was to assess the solid waste management practices in Kator Block Council
1.3.1 Specific objectives
i)	To identify types of solid waste management practices in Kator Block Council 
ii)	To examine the challenges of solid waste management in Kator Block Council 
iii)	To determine the effects of solid waste in Kator Block Council
1.4 Research questions
What are the types solid waste management practices in Kator Block Council?
	What are the challenges of solid waste management in Kator Block Council?
What are the effects of solid waste in Kator Block Council?
1.6. Scope of the study
Content
The study was based on solid waste management in Kator Block Council; looking at practices from the generation up to the disposal, challenges faced and the effects of solid waste encountered
Geographical
The study was carried out at Kator Block Council, North West of juba town and it has an estimated population of approximately 73,000 inhabitants according to South Sudan (2008) census.  Kator Block Council is an urban area and part of Juba City where people emigrate from different areas for different reasons including socio-economic needs, like formal and informal jobs, business and life style. It is because of this immigration of different people that solid waste production is considerably increasing. To maintain the city clean and environment safe for these urban areas, the Juba City authority through the local government has increased efforts to beatify the town and thereby improving on solid waste management.
Time scope
The time scope to this study is between 2019 and 2021.  Despite the insecurity and conflicts, Juba City population has grown about 48.4 percent in general and Kator Block Council becomes the highest populated with 2,127 persons / sq.km. These increments result in movement of people from different corners of the country seeking for better life due internal migration into Kator Block Council it’s a commercial area that comprises of two main markets Konyokonyo and Jebel to start small scale local business for supporting their families.

CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

This chapter presents the literature review that relates to the study topic and its main themes. It starts by introducing some key concepts and terminologies and then a review of the related literature under themes that were developed from the study objectives. The review of related literature is as follow: the first section presents a general literature related to solid waste management practices and challenges of solid waste, effects of solid waste in Kator Block Council.
2.2 solid Waste 
Solid Waste is a dynamic concept which can be defined in different ways (Pongrácz, 2009:93). UNEP defined wastes as substances or objects, which are disposed of or are intended to be disposed of or are required to be disposed of by the provisions of national law. Waste also refers to “an item, material or substance you as an individual consider useless at a given time and place” (Mugambwa, 2009:1). Pongrácz introduces an innovative description of waste in what she refers to as object-oriented modeling language, PSSP. PSSP stands for purpose, structure, state and performance, which are object attributes” (Pongrácz, 2009:93). In most cases, the definition of solid waste depends on the type or category of waste under consideration. Some of the dominant types of waste include; municipal waste, solid waste, hazardous waste and, electronic waste. I defined municipal and solid waste, which was relevant to this study.



2.2.3 Municipal waste 
Cointreau-Levine and Coad (2000) take municipal solid waste to refer “to wastes from domestic, commercial, institutional, municipal and industrial sources, but excluding excreta, except when it is mixed with solid waste”. It is however necessary to note that in developing countries, many a times, it becomes difficult or even impractical to put a line between excreta and solid waste. In many instances, some solid waste mixes with excreta to the extent of being potentially hazardous to human health.
2.2.4 Solid Waste
 Solid waste, also known as garbage is not very different from municipal waste. This study takes on the definition by the State of the Environment Report for Uganda (NEMA, 2007:275) that defines solid waste as “organic and inorganic waste materials produced by households, commercial, institutional and industrial activities that have lost value in the sight of the initial user”
According to Water Aid (2011), solid waste refers to any garbage, refuse, trash and other materials or products including putrescible and non-putrescible waste, organic and inorganic waste, combustible and non-combustible waste, and liquid non-hazardous waste, but does not include hazardous waste or human body parts. Waste includes any matter prescribed to be garbage/refuse/trash, and any radioactive matter, whether liquid, solid, gaseous or radioactive which is discharged, emitted or deposited into the environment in such volume, composition or manner as to cause an alteration of the environment (Water AID, 2011). 

According to Zake (2007), solid waste is a man-made substance in a given time and places which in its actual structure and state is not useful to the owner or is an output without an owner and purpose. In other words, solid waste is anything that we no longer need. It is also commonly referred to as rubbish, trash, garbage, refuse, effluents and unwanted or unusable materials.

2.2.5 (Solid) Waste Management
Said Waste management refers to the “collection, transportation, processing, recycling or disposal of waste materials” (Mugambwa,2009). It ought to be appreciated that solid waste management practices differ for developed and developing countries, for urban and rural areas, and for residential and industrial producers. The volumes and types of solid waste in these different sources of waste justify the difference in the solid waste management practices. It therefore implies that the methods appropriate in one setting may be incompatible within another setting. It is imperative to take into consideration the context of the solid waste source, to arrive at an appropriate method.


2.2 .6 Solid waste management practices
Every municipal, city or town authority in the world is responsible for setting up a waste processing and disposal facility, and for preparing an annual report regarding the collection and improvement there under the central governments and districts administration have the overall responsibility for enforcement of the provisions of the rules and regulations within territorial limits of their jurisdiction. in most African cities and urban centers solid waste accumulation is estimated at 0.5 kg per capita/day with a density ranging from 205 to 370 kg m-3 and in other cities where the population is 3.5 million people, research reveals that one million m3 of solid waste is generated per year (Palczynski, 2002; Hayal, Hailu & Aramde, 2014). In the developing countries and African nations in particular, solid waste generation from the households, commercial centers, institutions, hotels and health facilities are the most sources of solid waste.
Despite of limited infrastructures and man power capacity, attempts to collect and transport solid waste to disposal sites on a daily basis have been put in place but some cities have distant disposable sites that often hinder such attempts. Henry, Yongsheng & Jun (2006) noted that different places of the cities have very often less frequent collection systems such as door – door, curbside, set out, the Blocks collection system and the sweeping of street. This is because the workers do not feel that they are being supervised neither do they have what to use during the process. as an existing solid waste collection, Hardoy, Mitlin & Satterthwaite (2001) remark that in collecting solid waste, the commonly used method is door – to – door collection as applied to various households in urban areas. they noted that in most cities and suburbs, each house owner puts wastes in baskets, sacks, plastic bags or other suitable materials at the door side so that the collectors pick up and bring wastes using the pushcarts to common temporary storage points for the trucks to pick up them to the disposal site. Some of the storage areas could be street sides and pedestrian walkways. According to Mohammed and Elsa (2003), the frequencies and regularity of solid waste collection are not always maintained due to the smaller number of laborers with their low payment. Besides, very few cities and towns have implemented this approach of solid waste management.
The second approach is the curbside collection system that is commonly practiced where different sized containers are kept by the city administration or other delegated private companies, near the street corners and street crossings so that householders deposit their solid wastes on them using baskets, plastic bags, sacks, or other suitable materials on regular frequencies. Bartone (2001) found out that because of low level of awareness, a good number of the city dwellers end up throwing carelessly and littering the surrounding areas of the containers causing unclean and ugly view and attracting scavengers all over the town yet the scavengers have their own place. Bartone (2001) also puts on record that the practices attract street children with hope to get food from solid waste and these children end up malingering around the towns and cities competing for foods from the solid waste with some birds.
Chenje (2000) observes that the setout collection system has not been popular in parts of cities around the world and only exists in areas where there are no door-to-door collection systems especially in apartments and condominium houses that are mostly occupied by most middle class and rich population of the city or urban centers. Chenje (2000) and Hayal et al (2014) confirm that collectors in this system or approach normally blow horns or bells as a signal indicating that they are there to collect wastes. Others normally call the residents to bring their solid wastes for transportation to the rightful destinations. on receiving the signals, housing community members take out and deposit their solid wastes on pushcarts placed at convenient corner, which later be taken to the transport trucks’ site. According to Ramachandra & Bachamanda (2007), this is mostly carried out by private companies from various station and commercial buildings such as the hotels, hospitals, schools, and other services delivery and among the manufacturing areas.
According to Shivashankara & Rekha (2005), enormous solid wastes are collected from three major sources in the process of cleaning the cities and making the environment clean: door-to door, institutions through private companies and street sweeping. Indeed, large number of solid wastes is collected by micro and small enterprises and the remaining by private companies and employees from the city administration or the local administration as employed to do so. The contribution of private companies in solid waste collection and management within the suburbs is still low. this because most city councils and local governments normally perceive the collection and transportation of solid waste a road to perpetuate corrupt tendencies on their budgets. This has been common among developing nations with east Africa leading in such practices (Guerrero, Maas & Hogland, 2013).
One of the challenges found in most cities and urban areas of Africa have been shortage of waste containers despite efforts by various authorities to rectify the challenge. This normally hinders the collection of solid wastes and renders improper to the citizens and people in the area. The central governments normally increase impetus to the cause; the UNDP (2004) reveals that international donors have been financing activities to increase effort to clean the city but all have remains at the grassroots level since the people are not sensitized. Rathana (2009) supports the view that the collection system in most developing nations such as Africa does not fully cover all residences, commercial centers and institutions especially those that are distant from the center.
Recycling and composting are yet another existing approach in collection of solid wastes. Medina (2000) emphasizes that recycling is regarded as a self-employment activity for the low-income population or for the individuals. These are employed by the city authorities to work for the city in order to maintain the environment clean. composting is a controlled natural process of taking up less land and leads to low rate of pollution in the congested areas where solid waste is increasing daily due to increased population. Although it is most used in most developing countries, the African Development Bank (2002) reveals that little research is available on its importance to the city and its extent to which solid waste can be cleared out from the city when used in isolation.
Municipalities and cities use incineration method of solid waste management and this is beneficial to regions where land suitable for land filling is scarce due to for example geographical constrains, highly urbanized region or environmental conditions. Ally (2008) and Juliann (2011) are of the view towns in Africa use this approach towards solid waste management with hope that it can reduce on the waste. Although this has been successful, the growing urban areas need more methods to be used at ago. in a study by Achankeng (2003), he found that the main benefit of incineration is reduction of weight and volume reaching of solid wastes from reaching to 75percent and 90 percent respectively, however the priority for this option in Africa remains low because of the high organic and water content of waste streams which make incinerators use more energy than it actually produces.
Land filling is also used in the process of managing solid waste in various cities. Many landfills operate as dumps on open sites, wetlands or lands with water near the surface. The sites are usually not protected therefore waste pickers use the chance to visit the sites and sort valuable materials for selling or for their own consumptions (Achankeng, 2003). Notably in many situations landfill is the only municipal solid waste management option available after municipal solid waste is collected. Landfill operation mostly depends on the administration and management of the municipal solid waste management system. Types of landfills include uncontrolled open dumps, controlled dumps and secure sanitary landfills. Uncontrolled open dumps are the least effective disposal of municipal solid waste in relation to appropriate local health and environmental standards.
Land filling is mentioned as the least preferred option in the integrated solid waste management hierarchy however it has been a common disposable practice in most African countries and South Sudan being one of them. Most landfills are operated below the standards of sanitary practice leading to air and water pollution. Though incineration is a better option to land filling, the high operation and maintenance costs associated with it and the organic content remain to be the limiting factors to this option. The practice of reusing plastics, paper, metals and other materials is a good recycling approach which is among the preferred methods for an integrated waste management practice.
The collected solid waste takes a form of heterogeneous in nature because they are composed of mixed paper, plastic, cloth, metal, glass and organic matter among others that are generated from households, commercial establishments and markets. The proportion of different constituents of waste varies from place to place and from season to season, depending on standards of living, the lifestyle, food habits, the extent of industrial and commercial activities in the area actively produce solid wastes (Katju, 2006). These solid wastes comprise all wastes arising from human and animal activities that are solid, discarded as useless or unwanted. They are organic and inorganic waste materials produced by various activities of the society which have lost their value to the first user.
Improper transport and disposal of solid wastes pollutes all the vital components of the living environment such as air, land and water at local and global levels. There has been a significant improvement in management of solid waste in various cities in developed world as opposed to developing world. Infrastructure development, general concern to the public demands and people’s health have main concern leading government in developed world to think of disposing disposed waste. according to Gombya & Mukunya (2004), there were various areas among cities in developing nations that still have too much of solid wastes despite efforts by city authorities to collect and dispose solid waste and this is due to lack of appropriate transport means to dispose them. This goes along with limited number of human personnel to collect and dispose such. it was also found that the increased number or rapid population growth and rate of economic development within developing cities normally cause threats. They however insist that poor collection and inadequate transportation are responsible for the accumulation of solid waste at every nook and corner.
Mamdouh, Messery, Gaber, Ismail & Anwaar (2009) point out that the process of transport involves solid waste preliminary treatment and this is done for recycling purposes or reuse or transformation at various levels. There must be treatment processes before disposal to separate the recyclable and reusable resources out of the wastes. it needs consciousness among the residents of the city or urban area to collect well the wastes and make sure that they are transported to the open disposal site without segregation. it is not also binding at present to separate recyclable or reuse materials from the collected wastes at the city level. However, informal recyclers at small-scale level are accomplishing some form of sporadic recycling manually though it is insignificant. there are craftsmen who recycle metal, wood, rubber, clay to provide essential goods to great number of customers in various cities (Hayal et al, 2014).
Sharholy et al (2008) found out that cities in low-income countries often lack sufficient transportation and equipment to collect wastes and transport such waste in proper manner. This exists among African countries and Sub-Saharan nations in particular. They mention an example of Addis Ababa where  trucks collecting solid waste  are not available to the level demanded and even some of the available trucks do not all fully perform on daily basis attributable to long age, frequent accidents and maintenance problems. However, solid waste management agencies transport the collected wastes to the disposal site; all the trucks carry only a single container of maximum capacity of 8 m3 or 2160 kg at the time of disposal. That most of the trucks have no cover for waste containers so that they are dropping wastes in the city on their way to the disposal site (Tadesse, 2004).
While presenting a paper on the disposal of the solid waste, Kurian, Nagendran & Palanivelu (2002) shows that disposal is the ultimate stage in solid wastes management system for those wastes that have no further use to society and there is a need for all generated solid wastes to be properly collected and disposed. There are still some city dwellers disposing of their organic wastes in their respective premises and world municipalities; cities and towns have had little concern onto such people. Most low-income countries make use of open dumping as their form of land disposal and this cut across the African continent.
2.3.1 Challenges of solid waste management 
Solid Waste management is a challenge that many countries face.  Solid Waste continues to be an environmental burden and remains a potential threat to human beings irrespective of the presence or absence of controls in place or not (Davidson, 2011).  Solid Waste management service delivery is a function assigned to the local government in South Africa (Gumbi, 2015). South African municipalities are mandated by the country’s constitution to provide waste management as a basic service to their citizens (Constitution of South Africa, 1996, s.152). The solid  waste management function of the municipalities entails collecting, transporting and disposing solid waste generated by different users. Various disease outbreaks, environmental pollution, and degradation can occur if this function is not carried out (Maluleke, 2014).
Sustainability and improvement of solid waste management services remain significant challenges for many countries around the world (Lalonde, 2013). Many cities struggle to meet the solid waste management services’ demands due to lack of resources. The implementation of solid waste management services in South Africa is affected by lack of proper planning (Gumbi, 2015). Environmental pollution and unpleasant living conditions occur as a result of poor planning and inadequate solid waste services (DEA, 2011; Zhakata, Gundani, Chauke & Odeku, 2016). Inadequate management and service delivery result in increased practices of littering, dumping and burning of household solid waste (Naidoo, 2009).
The solid waste management system remains inadequate and expensive even though governments allocate and spend substantial amounts of resources to offer this service (Badgie, Samah, Manaf & Muda, 2012). The 2015 solid Waste Management Summit acknowledged that solid waste management service delivery and infrastructure require urgent attention (DEA, 2015).
Generated municipal solid waste increases as a result of rural to urban migration for a better life and employment opportunities. The increased population exerts pressure on the cities‘service delivery level (Kubanza, 2010). The urgent need to develop and implement solid waste management strategies that would divert negative environmental impacts resulting from solid waste is evident when driving passing Nesitu high way to Jebel Amienin to Gumba settlements, open fields, and streams. Residents of informal settlements residents are of the idea that solid waste management is the government’s responsibility. These residents perceive dumping solid waste along the roads as a call to attract the municipalities’ attention to the fact that removal services are needed (Moiloa, 2007). Heaps of uncontrolled garbage, illegal dumping sites, and drains blocked with rubbish and health hazards to residential areas emanating from the disposal sites are aspects of solid waste management problems in Kator zones (Kubanza, 2010).
Rag pickers minimize the amount of solid waste destined for transportation and landfill sites but their role in the recycling industry is not highly recognized in solid waste management streams (Joshi & Ahmed, 2016). The roles of these rag pickers in the solid waste industry have not been researched and measured. Informal waste picking reduces poverty by providing work for the unskilled and bringing socio-economic benefits to countries worldwide. Recyclable waste is scavenged from the municipal skips and taken to buy-back centers to help generate income for unemployed people. Money collected from the buy-back centers has an essential role in solid waste management as it encourages people to participate in recycling activities. Informal solid waste pickers assist local manufacturing industries with a constant supply of secondary raw materials while they use to sort for scraps and sometime ate the expired foods and packaged containers (Mamphitha, 2011).
Solid Waste collection, transportation, and disposal are the functions of the municipality, but are also extended to the solid waste contractors appointed by the private sector and the municipalities due to an increase in solid waste volumes and lack of capacity. Municipalities face major challenges with regard to capacity, planning, administration, segregation at source, solid waste collection and illegal dumping (IWMSA, 2014). The receptacles that are used for solid waste collection services are wheelie bins, waste skips, compactors, trucks, and dumpers (Mandevere, 2015). Mechanical breakdown of the compactors and trucks, industrial strikes and service delivery protests are some of the reasons why municipalities struggle to render solid waste collection services. Waste collection efficiency is determined by manpower availability and transport capacity (Keisham & Paul, 2015). The collection systems that are currently used need to be revised as they are not conducive to waste separation at source. Separation at source will provide higher quality recyclables and a cleaner working environment (CSIR, 2011).
Recycling is an essential alternative for managing solid waste as landfilling space is limited (Ozbay, 2015). The recycling process includes searching and retrieving waste materials that can be used for making new products (Joshi & Ahmed, 2016). The quantity of virgin raw materials required to meet consumer demands is minimised by recycling through the recovery of organics and materials recovery from the waste stream and transforming them into new products. Recycling promotes conservation of natural resources, creates jobs and strengthens the economy (USEPA, 2016b).
Landfilling is the process where solid  waste that has received little or no pre-treatment is managed and disposed of on land, and buried and covered with soil layers (SAWIC, 2015). It is the most dominant solid waste management practice used in many developing countries (UNEP, 2016). South Sudan municipalities pick up solid waste from point of generation and dump it at the landfills.  Solid Waste disposal releases carbon dioxide and methane gases into the atmosphere when it’s burned at the designated landfill, the methane gas generated from large amounts of solid waste ending up in landfills is twenty to twenty-five times more potent than the powerful greenhouse gas carbon dioxide (Lalonde, 2013). Solid Waste disposal is implemented as the last resort where sound waste management practices are applied. Major challenges for disposing solid waste at the landfill sites are the costs and limited availability of land (Joshi & Ahmed, 2016).
The majority of the landfills in African countries are open dumps without leachate or gas recovery systems. Most of the landfills are not properly lined at the bottom to prevent groundwater pollution (UNEP, 2016).. Many municipal solid waste disposal sites in South Sudan do not operate according to their environmental permit conditions (DEA, 2015). The Department of Environmental Affairs (DEA) launched a national compliance and enforcement operation in 2014 for provinces to license the illegal dumping sites yet these unlawful sites are still in operation (News24, 2017). The use of unlicensed landfill sites by municipalities must be addressed to increase the number of the few existing compliant landfills (DEA, 2015).
The literature review reveals that solid waste management continues to be a challenge and a priority for many types of research (Davidson, 2011, Badgie et al., 2012, Mandevere, 2015). Global records indicated a significant increase in solid waste generation (Kaushal, Varghese & Chabukdhara, 2012). Solid waste challenges pose severe threats to human health, and need to be properly addressed before they cause major environmental damage (Maluleke, 2014). Solid Waste management standards, legislation, and policies of many developing countries need to be amended as they are outdated and are of poor quality (Ayuba et al., 2013).
Increasing solid waste generation, the burden posed on the municipal budget and lack of understanding over a diversity of factors affecting various stages of solid waste management make solid waste management a major concern for cities in developing countries. The development of solid waste separation programs at the municipal level is hampered by limited best waste management practices and technological knowledge, equipment shortage for collection of sorted materials and non-existence of decision-makers interested in environmental issues. Solid waste management is a multi-dimensional issue and proper administration of funds is essential for the modernized sustainable systems (Guerrero, Maas & Hogland, 2013).

Management of solid waste is still highly underdeveloped and considered a crucial issue in Malaysia. Daunting challenges faced by Malaysia in relation to the management of solid waste are due to population increase, infrastructure, economic growth, public attitude and inadequate enforcement of waste legislation (Badgie et al., 2012). Waste management has gained significance in the environmental management field in most countries over the last decade as increasing human population and economic activities generate additional waste that requires storage, collection, transportation, and disposal (Rautenbach, 2014).

More focus is required for solid waste management and mitigation of negative public and environmental impacts. An effective solid waste management system is of great importance for the avoidance of environmental and health-related impacts (Badgie et al., 2012).
The challenges of solid waste management practices in South Sudan, Kator Block in particular were mainly due to an influx of people and its strategic location along the axial route to major markets of Konyokonyo and Jebel market (Babalola et al., 2010). Constructed solid waste bunkers, wheeled plastic, and metal waste bins are waste collection bins that are placed at strategic locations, termed as points of high solid waste generation. Reliance of the current practice on monthly collection and solid waste disposal at dumping sites was found to be the reason behind inefficiencies of the existing solid waste management system in Kator Block (Babalola et al., 2010).
Economic and population growth have resulted in increased solid waste volumes in most developing countries, and exert more pressure on the solid waste management facilities. Most of the solid waste generated in many countries is still disposed of at landfills depots (Kgosiesele & Zhaohui, 2010). South Sudan solid waste management challenges are a result of the complexity of the generated solid waste streams and economic and population growth. 

Developing countries faces numerous waste management challenges and deficiency of reclamation systems, recycling infrastructure and, insufficient funding mechanisms increase the complexity of these challenges (Tancott, 2013). The main challenges are: Increased waste volumes due to a growing population and economy, adding pressure on existing inadequate waste management facilities. Urbanization and industrialization increase the complexity of waste streams and combining hazardous waste with general waste adds to this complexity.  Available waste data is unreliable and contradictory and its submission is not obligatory, resulting in restricted knowledge and understanding of the main waste flows and national waste balance.  Increasing pressure on outdated waste management infrastructure and non-existence of recycling infrastructure to separate waste at source and to divert waste streams to material recovery and buy-back centers (Tancott, 2013).
Lessons learnt from the current literature review reveal that the majority of the countries still rely on land filling as the main method of managing solid waste as most definitions refer to waste as unwanted material. Most countries are still struggling to implement best practices for managing solid waste due to financial constraints, lack of resources and awareness. This indicates that solid waste management practices implemented in most countries are not conducive to a healthy and sustainable environment, even though solid waste management has been a burning issue and a topic of discussion for over a decade. Mixing of solid waste remains a challenge as most of the countries do not have formal waste recycling systems.
Effective management of solid waste remains a challenge for most South Sudan municipalities despite several solid waste management policies having been established. Solid Waste management is a listed state-regulated activity in South Sudan but enforcement and compliance seem to be a huge challenge. Sound evidence from existing literature shows that different approaches and new technologies for minimizing solid waste and conversion of waste materials to useful resources are implemented on a lower scale. The literature review indicates that the adoption of best practices in managing solid waste remains a major concern, as it has not been successful in ensuring that solid waste is seen as a resource that can offer economic opportunities.
2.5. Effects of solid waste
Impact on the Surroundings
The closure of existing open dumpsites and the introduction of sanitary landfill is an urgent priority everywhere in the developing world. Even where complementary disposal technologies, such as composting or incineration (waste to energy plants), are practiced, a landfill is still required and is the backbone of any sustainable disposal system. Matching grants designed to encourage landfill investments and sustainable operations may be an appropriate instrument to consider, primarily because the environmental damages and benefits tend to spill over into neighboring municipalities and regions, or into underlying groundwater resources (Daniel, 1999). This statement is true. The reason simply being because solid waste in the landfills is not properly managed, this results to the impacts to the environment.
Medina (2002) also supported the US Environmental Protection Agency. He states that pollution is not directly transferred from land to people, except in the case of dusts and direct contact with toxic materials. Pollutants deposited on land usually enter the human body through the medium of contaminated crops, animals, food products, or water. Land pollution can also damage terrestrial ecosystems, resulting in the deterioration of the conservation on and amenity value of the environment.
 Environmental Problems
Solid wastes from industries are a source of toxic metals, hazardous wastes, and chemicals. When released to the environment, the solid wastes can cause biological and physicochemical problems to the environment that may affect or alter the productivity of the soils in that particular area.

Soil and Groundwater Pollution
Toxic materials and chemicals may seep into the soil and pollute the groundwater. During the process of collecting solid waste, hazardous wastes usually mix with ordinary garbage and other flammable wastes making the disposal process even harder and risky.


Emission of Toxic Gases
When hazardous wastes like pesticides, batteries containing lead, mercury or zinc, cleaning solvents, radioactive materials, e-waste and plastics mixed up with paper and other non-toxic scraps are burned they produce dioxins, furans, polychlorinated biphenyls, and other gases. These toxic gases have the potential of causing various diseases, including cancer.





Impacts on Residents
According to Marshal (1995), open dumpsites are a major problem to the environment, especially on the air that the people inhale. Dumpsites emit obnoxious odors and smoke that cause illness to people living in, around, or closer to them. According to Wrensh (1990) dumpsites maybe a source of airborne chemical contamination via off site migration of gases and the particles and chemicals adhering to dust, especially during the period of active operation of the site. Contamination of soil and groundwater may lead to direct contact or pollution of indoor air for example in the case of volatile organic chemicals into basements of nearby residents and in the case of consumption of home grown vegetables as well. Wrensh (1990) further stated that in some sites, volatile organic chemicals have been detected in odored air of homes nearby dumpsites.
In a number of community health surveys, a wide range of health problems, including respiratory symptoms, irritation of the skin, nose, and eyes, gastrointestinal problems, psychological disorders, and allergies, have been discovered. A number of researches have been carried out in response to concerns from the public, often triggered by nuisances caused by emissions of volatile organic compounds. For example, according to Dolk (1997), dump sites closer to residential areas are always feeding places for dogs and cats. These pets, together with rodents, carry diseases with them to nearby homesteads.

The UNEPA (2006) state that solid wastes that are not properly managed, especially excreta and other liquids and solid wastes from households and the community are a serious health hazard and could lead to the spreading of diseases. The report further states that unattended solid wastes lying around attract flies, rats, and other creatures that, in turn, spread diseases. Normally, it is the wet waste that decomposes and releases a bad odor. The bad odor affects the people settled next to the dumpsite, which clearly shows that the dumpsites have serious effects to people settled around or next to them.
Solid Wastes from agriculture and industries can also cause serious health risks. Other than this, co-disposal of industrial hazardous wastes with municipal solid wastes can expose people to chemical and radioactive hazards. Uncollected solid waste can also obstruct storm water runoff, resulting in the forming of stagnant water bodies that become the breeding ground of disease. Solid Wastes dumped near a water source also cause a contamination of the water body or the ground water source. Direct dumping of untreated solid wastes in rivers, seas, and lakes, result the accumulation of toxic substances in the food chain through the plants and animals that feed on it (Medina, 2002). This clearly shows how waste disposal seriously affects the health of residents located closer to dumpsites.
The focus of the strategy is to move towards a holistic approach in solid waste management, in line with the internationally accepted principles, but taking into account the specific context of South Sudan, with regard to the institutional and legal framework, as well as land tenure and resource constraints. Integrated solid waste management, thus, represents a move away from waste management through impact management and remediation to a proactive management system that focuses on waste prevention and minimization (According to, 2014 plan).
Dumpsites are known for their smelly and unsightly conditions. These conditions are worse in the summer because of extreme temperatures, which speed up the rate of bacterial action on biodegradable organic material. Most developing countries, like South Sudan, use such dumpsites rather than properly managed and environmentally safe landfills. Lack of capital and poor government policies regarding to solid wastes contributes to such conditions. There is therefore considerable public concern over the possible effects of dumpsites on the health of people living nearby, particularly those where hazardous waste is dumped downstream.
Most solid wastes are disposed on the land in open dumps. Disposal of solid waste on the land without careful planning and management can present a danger to the environment and the human health. The environment should be clean and less polluted by all means. This means that waste should be managed at all costs to limit its effects to the environment (US Environmental Protection Agency, 2006).
Another classic but effective method of getting to the bottom of this issue is composting. Centralized composting and composting using Vermibeds of Eisenia Foetida are developed from the basic principles of composting. Tukahirwa (2011) argues that the latter yields elements like calcium, nitrogen, phosphorus, potassium and sulphur, phytocapping is an alternative for land fill remediation where, the solid waste is buried under a cover of trees. It was successfully carried out in Australia and can be thick capping (1400mm of soil) and thin capping (700mm of soil). In most areas where it has been applied, a cover of 21 tree species is found to intercept 30 percent rainfall, have a transpiration rate of 2 mm / day. It also lowered methane emission by 4- 5 times compared to adjacent non-vegetated landfill. A simulation known as hydras simulation showed a percolation rate of 16-7mm /yr. in thick capping or 23-8mm/yr in thin capping. They also minimize percolation of water through buried waste (Ashwath & Venkatraman, 2010).

Location of Dumpsites
Mustafa (1993), states that dumping sites are the most common way of disposal of municipal solid wastes in the cities. Generally, they are found on the outskirts of the urban areas, turning into sources of contamination due to the incubation and proliferation of flies, mosquitoes, and rodents. That, in turn are disease transmitters that affect the child population's health, which has its organic defenses in a formative and creative state.
Mustafa (1993) stated that decomposition of organic compounds by microorganisms is a common phenomenon. Most organic materials, such as food, wood products, or other remnants of plants, decay, and finally return to the environment in the form of simple compounds, such as carbon dioxide, water, or ammonia. Surprisingly, it was found that most synthetic organic polymers, including the majority of plastics, are extremely resistant to biodegradation. This phenomenon starts to create significant economic and environmental problems when landfills sites overflow with plastics. According to Najem & Strunk (1994), an increasing number of dumpsites are identified in site assessment conducted by the Californian Integrated Waste Management Board (IWMB).
The most strategy that is followed and used around the world has been the classical method that is normally called landfill method with composting and vermin composting, anaerobic digestion, incineration, pyrolysis, catalytic hydrogenation, open dumps, random refuse dump, refuse blocks, organized dumps, controlled tipping and pulverization among others. Machinery like rotating drum machine, hammer mills, 
The location of dumpsites has proved to be a problem to nearby residents in most parts of the world, particularly in Africa. South Sudan is no exception in the problems associated with waste disposal. These include the development of unofficial dumpsites and littering. In cases where there is a dumpsite, it is either unmonitored or creates an unsightly surrounding. For example, a dumpsite in Yei road is poorly managed, yet it is too close to the residential community of Krak West location and other nearby communities. There are homes which are hardly 200 meters away from the dumpsite.
According to Marc (2006), the location of the dumpsites should be properly planned and managed to avoid risks to human health and the environment, at large. Corrective and management measures are likely to be expensive, complex, and pose serious threats to the environment and its habitants. 
Wang & Huisman (2012) remarked that there are specific and efficient techniques and strategies that are used in managing solid wastes in large quantities. Approaches from a mathematical, statistical, economic, scientific and social point of view have been formulated to overcome accumulation of solid waste which ultimately affects the water table through seepage. Tukahirwa (2011) notes that plastic waste generated from polyolefin sources have been effectively managed by four routes: primary route which is the re-extrusion that yields material analogous; secondary route which is the reduction of waste by compression (mechanical) and the tertiary route which is the thermo-chemical methods that yield fuel or petrochemical stock. These strategies used to reduce the waste management environmental related problems.
Oberlin & Sza´nto (2011) talk of various assessments like life cycle assessment (LCA),material flow analysis (MFA), multi criteria analysis (MCA) and extended producer responsibility manage e-waste but the best method of reduction is designing eco-friendly devices and well-organized collection, recovery, recycling and spreading awareness amongst communities (Supriyadi, Kriwoken  Birley, 2000). When joined together, with game-theoretic approaches, these models are used for modeling and analyzing decision making with the cooperation of multiple stakeholders.
Oberlin (2011) declares gasification as another technique used for solid waste management and it is commonly used among the developed nations of the world. In fact, residual wastes are included and hence it controls landfill disposal and is within emission limits. Waste electrical and electronic equipment (WEEE) management is a worthwhile effort to deal with the increasing amount of solid waste that is dumped upon the face of the earth. It works keeping four priorities and frames the legislation around them, as under: resource depletion, ethical concerns, health and environmental issues and we take back strategies. Apart from the above methods, conventional methods like aerobic and anaerobic digestion prove useful in the process. While the later yields biogas (250–710-meter cube/tone of waste) with energy efficient; it is of several types (wet, dry, Thermophilic, Mesophilic, batch, continuous, single-stage and multi-stage). Novel techniques like dark fermentation of food-waste (FW) and municipal solid waste (MSW) yields hydrogen. The production of hydrogen is controlled by monitoring types of co-substrates, type of pre-treatment, PH., and fermentation temperature (Florence, 2013).






CHAPTER THREE: METHODOLOGY
3.1 Introduction
This chapter presents methods that were used during this research study. The chapter describes the research design, the research approaches, the sample and sampling procedure, the sources of information, data quality control, data processing and data analysis, ethical consideration and limitation of the study.
3.2 Research design
A research design is an actual plan or road-map which the researcher uses during the field study. It is an overall plan and strategy for conducting research; it is a master plan specifying the nature and pattern the research intends to follow while carrying out the research study (Oso and Onen, 2008).
For this research that was carried out from Kator Block Council, a cross-sectional survey design was used (Burns, 2000) and he expresses that such design seeks to establish the cause and effect relationship of different variables. This study therefore established how different variables relate to one another in solid west management. In congruence with Burns, Maree (2008) and Raili (2009) noted that the aim for using a cross –sectional survey design is to investigate, explain and describe the phenomenon of interest through obtaining different viewpoints relating to objectives. Oso and Onen (2008) assert that if such designs use questionnaires, the research is carried within a short period of time and give accurate results. 
Both quantitative and qualitative methods of research were used during this study. Qualitative methods were used in order to generalize the findings of the study in lieu to the objectives (Blanche et al, 2006). Quantitative methods were also used on the other hand in order to provide the factual figures by quantifying the findings as presented in chapter four to this research. Despite using quantitative methods of research, this study was qualitative in the sense that it aims to explore the real situation concerning solid waste management in Kator Block Council.
3.3 Study Area
Juba County is an administrative area in Central Equatoria state, South Sudan. It was the largest county in Central Equatoria and one of the largest in the entire region of Equotoria. Its county seat was Juba, the state capital of Central Equatoria and the national capital of the Republic of South Sudan. (Google map of Africa and South Sudan, Kator block council with arrow is required here)
Description: Description: Description: Description: Description: Description: Description: Description: Map showing Juba City Council with it three payams (Juba, Kator and Munuki Payam) 
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Population of Juba city
South Sudan 2020 population is estimated at 11,193,725 people at mid-year according to UN data. South Sudan population is equivalent to 0.14% of the total world population. South Sudan ranks number 84 in the list of countries (and dependencies) by population. The population of Juba is 403,000  and that of Kator Block is 73,000 and this was used as atarget population for the study.
Juba Description
Juba is the capital and largest city of South Sudan. The city is situated on the White Nile and also serves as the capital of the Central Equotoria State. It is the world's newest capital city, and had a population of 525,953 in 2017. It has an area of 52 km², with the metropolitan area covering 336 k.
3.4 Sample Size
Cohen et al (2000) argue that a sample size is a way determined by the style of the research. In a survey study, there would be need for a representative sample of the population for generalizability of the study findings. In this study, a sample of 398 which was determined by the use of sloven’s formular;
n 	= 	    N  
1+N(e2)
WHERE
n= sample size
N= population 
e= level of singnificant 
therefore,
n = 73,000
1+ 73,000(0.0025)
n = 398
Table 3.1: Selection of Respondents
Category of Respondents
Population
Sample Size
Sampling technique
Council executive Secretary
        1
1
Purposive Sampling
Engineers in Infrastructure department
4
3
Purposive Sampling
Staffs in charge of Waste management
4
3
Random Sampling
SWM Company Representatives
4
3
Purposive Sampling
Dumping site Representatives
4
3
Purposive Sampling
Engineers
6
3
Purposive Sampling
Waste management workers
80
66
Random Sampling
Dumping sites operators
30
23
Random Sampling
Waste Generators and Population in the 
72,897
293
Random Sampling
surrounding of the disposing sites



Total
73,000
398

Source: Primary data (2021)

3.5 Sampling Techniques
The sample units of the study were officials from Kator Block Council administrators such as the engineers from the unity of infrastructure and the officials from the district planning department, engineers and workers from the solid waste managing companies as well as managers of the dumping sites and people in the surrounding of the dumping sites. These were reached by using both purposive and random sampling techniques. While purposive sampling technique was used because it guides the researcher to reach respondents with rich information, random sampling techniques was used because it has never been segregate and it helps to reach individuals whose voices would not have been heard if using purposive sampling techniques alone. These sampling techniques are presented in table 3.1.
3.6 Data Collection Methods
Both primary and secondary sources of data collection were used during this study. The use of the two types of data collection was meant to complement one another during the research.
3.6.1 Secondary Sources of Data Collection
Secondary data is obtained from text books, Journals, News Papers, reports as well as internet sources. Secondary source of data was therefore used to enrich the researcher with literature and knowledge basing on theories, making critiques and ease to analysis of the collected data. Since secondary source of data collection has weaknesses such as out-datedness with time (Bryman, 2004); the researchers went ahead to conduct the field study. This enabled him to get primary data for this study.
3.6.2 Primary Source of Data Collection
This involves the extraction of information from the field investigation in order to get first-hand information. For this source, Questionnaires and Observation were used.
Questionnaire
Ahuja (2001) defines a questionnaire as a set of questions sent by mail although sometimes delivered by hand. The hand delivery can be at home, institution or organization office. This study used questionnaires because they allow respondents to give information in the absence of a researcher with independent mind in taking decision (Oso & Onen, 2008). Besides, questionnaires capture information in short way. Semi-structured questionnaires that enabled a mix of qualitative and quantitative information gathered were designed with a mixture of closed and open questions. Each question was assessed carefully and decided on with specific wording of each question to be asked. These questionnaires were designed based on attitudinal scales which are designed to assign individuals scores relative to their value commitments, beliefs, and feeling from which the Likert (1932) scale consisting of a 5-point from which 1= strongly disagree, was adapted and later helped to measure the rate of attitude towards solid waste management in Kator Block Council..
Observation
Ahuja (2001) asserts that observation is an instrument of research where a researcher uses vision as a means of data collection. It is the selection, provocation, recording and encoding of the set behaviour and concern through empirical method. Observation as a method was used to collect data of the current situation (Patton, 2002; Frank, 2006). Issues to be observed include garbage collection methods, equipment and tools frequently used in solid waste transportation to the disposing and dumping sites. This observation was done on the issues handled by workers for waste collection for the transfer and waste transportation to the disposal sites as well as at the dumping sites and this has been done alongside the solid waste treatment process.
Interviews
An interview is a process in which researchers and participants engage in a conversation focused on questions related to a research study. The researcher often asks participants for their thoughts, opinions, perspectives or descriptions of specific experience (Kathleen and Lapan, 2003). Face-to-face interview were used for some respondent in place of a self-completion questionnaire. The reason for this choice was that the researcher anticipated availability and time for potential respondents. Thus, the interview method was used to ease data gathering because of its flexibility, yet with delimited generality, and allowance it gives to the interviewee in responding as they deem important (Bryman, 2004). For this survey, interviews were used to collect data from the executive secretary of the sector and waste managing companies representatives as they were used as key informants to the study.
3.7 Quality Control
Quality control was done through validity and reliability of the instruments. Validity is the appropriateness and the extent how a research instruments measure what they are intended to measure (Oso and Onen, 2008). To establish validity of instruments, the researcher administered five (5) numbers of questionnaires independent of solid waste experts out of the study area, in order to establish weaknesses relating to ambiguity which was done and amended. Having amended the instruments, Content Validity Index (CVI) for questionnaires was computed by first giving the instruments to two independent professional judges on a rating system of relevant and non-relevant. Judges being two with two different scores, the scores were added up and divided by two in order to get the highest rating scale. The researcher computed the CVI by dividing the highest rating scale which was 4 by the total number of the questionnaires which was 5. The CVI was therefore 0.8; Amin (2005) asserted that for the instrument to be accepted as valid, the average index should be 0.7 or above. Since this was 0.8, the researcher had to realize that the instrument were accurate enough to be used.
Reliability is the consistency of an instrument to produce the same results each time it is measured under the same conditions with the same subjects (Barifaijo, and Oonyu, 2010). Smith and Smith (2004) noted that reliability estimates are used to evaluate (1) the stability of measures administered at different times to the same individuals or using the same standard (test–re-test reliability) or (2) the equivalence of sets of items from the same test (internal consistency) or of different observers scoring a behavior or event using the same instrument (inter-rater reliability). Test–retest reliability was carried out in a lapse of two weeks before carrying out the study which yielded 0.89. After realizing that instruments produced similar results, the researcher therefore inferred that the instruments were reliable for use and later used them to carry out the study.
3.8 Data Analysis
Administered questionnaires were processed to check completeness, accuracy and consistency of responses in order to check out and remove errors. Word-excel and Statistical Package for Social Sciences (SPSS) were used to process the quantitative data. The data was processed into statistical tables and charts for interpretation and comparison. On the other hand, descriptive interpretation and analyzing the data distribution was done during the study as an approach for qualitative data.
3.9. Ethical considerations 
The researcher got an introductory letter and ethics form from the University which was presented to the authorities of  Kator Block Council to seek permission and consent to carry out the research. The study considered the research values of voluntary participation, anonymity and protection of respondents from any possible harm that would arise as a result of their participation. 
The researcher introduced the purpose of the study as a fulfillment of a masters study program and not for any other hidden agenda.  The researcher requested the respondents to participate in the study on voluntary basis and refusal or abstaining from participating was permitted. 
The researcher also assured the respondents confidentiality of the provided information and protection from any possible harm that would arise from the study since the findings were to be used for the intended purpose only.
3.10. Study limitations 
i) Secrecy 
The study area was perceived as sensitive by many respondents because it involved matters of secret information that could not be revealed. This was overcome by assuring the respondents of their anonymity and convincing and assuring them that the study was strictly for academic purposes. 
ii) Language barrier 
The researcher faced the challenge of language barrier during data collection process, because some of the respondents especially clients could not understand English language. However, the researcher employed interpreters (research assistants) who made the respondents to understand and answer the questions asked.


	CHAPTER FOUR
DATA PRESENTATION, ANALYSIS AND INTERPRETATION OF FINDINGS


	4.0. Introduction
This chapter presents the findings of the study. It starts with the response rate, the bio-data of respondents, the solid waste management practices, the magnitude of solid waste generated and ends with the recommendations to end the solid west problem.
	4.1. Response rate
The researcher organized 381 questionnaires and distributed all, the return and the not-return responses are presented in Table 4.1 of this chapter
Table 4.1: Respondents rates
Categories of questions
Frequency
Percentage
No. of return
355
93
No. non return
43
7
Total Supplied
398
100
Source: Primary data (2021)
The primary information presented in table 4.1 shows that 398 questionnaires were supplied to respondents. Of these, 89 percent were returned while 7 percent were never returned. The researcher was however convinced that the 89 percent that were returned was bigger enough to give accurate significance to the study.
	4.2. Bio-data of respondents
The bio-data of respondents is presented by gender, age, level of education, occupation and experience in waste management collection and transportation. The study begins with gender as presented in the figure 4.1
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Fig 4.1: Gender Consideration
Source: Primary Data(2021)
As presented in the Bar chart 4.1, 69 percent of the respondents were Males and 31 percent were Females. This data stems from the fact that most of solid waste management jobs are dominated by males in Kator Block Council. It was also found that even males are among the solid waste collectors working in domestic workers. Age was yet another feature to describe the respondents as presented in Table 4.2.
Table 4.2: Age of respondents
Age
Frequency
Percentage
18-30
60
17
31-40
145
41
41-50
81
23
51-60
48
14
61 and above
21
6
Total
355
100
Source: Primary data (2021)
The information presented in Table 4.2 reveals that 41 percent of the respondents were in the age group between 31 – 40 years, 23 percent were in the age group between 41 – 50 years, 17 percent were in the age group between 18 – 30 years, 14 percent were in the age group between 51 – 60 years and 6 percent were in the age group of 61 and above. The data set of this nature reveals that solid waste management in Kator Block Council is never discriminative by age. The department employs all groups of people to work for a cleaner environment.
Education level 
Education was also another bio-data that this study examined among respondents as presented in Table 4. 3.
Table 4.3: Levels of education
Levels of education
Frequency
Percentage
Primary
112
32
Secondary
194
55
Diploma
24
7
Bachelars Degree
20
6
Others
5
1
Total
355
100
Source: Primary Data (2021)
The primary data presented in Table 4. 3 shows that 55 percent of the respondents had secondary  level of education, 32 percent had primary level, 7 percent had diploma, 6 percent had Bachelars degrees and 1 percent was among other levels of education. The data set distribution was due to the fact that majority of the respondents came from groups that normally collect solid waste and transport it to the disposable centers. Secondary, it reveals that most of the people have low levels of education and this was created in South Sudan by the genocide of 1994 that destabilized education system in the nation.

Occupation of respondents 
Responses were also received on occupation of respondents and quantitative findings are presented in Table 4.4.
70

Table 4.4: Occupations of respondents
Occupation
Frequency
Percentage
Manager
6
1
Engineer
13
1
Management officers
25
2
Bank officers
4
9
Others
329
87
Total
355
100
Primary Data (2021)
According to the primary data in Table 4.4, respondents had different occupations. Eighty seven percent (87%) of the respondents were among others that included professionals such as teachers, businessmen and solid waste operators. Nine percent (9%) of the respondents were bank officers, 2 percent of the respondents were management officers, 1 percent were managers and engineers respectively. this data set was attributed by the purposive and random sampling techniques that the study used to reach the respondents. 
Experience working in solid waste
On years of experience in solid waste management in Kator Block Council, quantitative results are presented in Table 4.5.


Table 4.5: Experience working in solid waste
Experience
Frequency
Percentage
Less or one year
22
6
Two years
38
11
Three years
30
8
Four years
56
16
Five years and above
209
59
Total
355
100
Primary Data (2021)
The primary information presented in Table 4.5 reveals that 59 percent had spent five years of work with solid waste management, 16 percent had spent four years, 11 percent had spent two years, 8 percent had spent three years and 6 percent had spent less than one year.

Ranks to solid waste 
Respondents were also requested to rank the services delivered from the solid waste management in Kator Block Council and responses are presented in Table 4.6.


Table 4.6: Ranks to solid waste
Status
Frequency
Percentage
Excellent
9
2.5
Very good
73
20.6
Good
234
65.9
Fair
37
10.4
Bad
2
0.6
Total
355
100
Primary Data (2021)
In accordance to primary data in Table 4.6, it has found that 65.9 percent of the respondents supported that the services are good, 20.6 percent supported that the services are very good, 10.4 percent supported the view that services are fair, 2.5 percent supported that the services are excellent and 0.6 percent supported that the services are bad.
	4.3. Solid Waste Management practices in Kator Block Council
One of the objectives of this study was to establish status of existing solid waste collection, transportation and disposal practices in Kator Block Council. This section therefore starts with solid west collection as presented herewith.

Solid waste collection
Under this sub-section, the study aimed at establishing whether solid waste is collected regularly or not and the findings of the study are presented in Table 4.7 of this chapter.


Table 4.7 Solid Waste is regularly collected


Frequency
Percent
Valid Percent
Strongly disagree
24
6.8
6.8
Disagree
21
5.9
5.9
Neutral
7
2.0
2.0
Agree
106
29.9
29.9
Strongly agree
197
55.5
55.5
Total
355
100.0
100.0
Source: Primary data (2021)
The information presented herewith in Table 4.7 shows that solid waste is collected regularly. This was supported by 55.5 percent of the respondents who strongly agreed and 29.9 percent of the respondents who agreed. On the other hand, 6.8 percent strongly disagreed, 5.9 percent disagreed and 2.0 percent was neutral. The researcher was informed that regular collection is normally done by employees of Kator Block Council as presented in plate 4.2
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Plate 4.1: Collection of solid waste in Kator Block Council
The study went further to establish whether citizens use sacks to collect solid waste and quantitative results are presented in Table 4.8


Table 4.8: Citizens use sacks to collect solid waste


Frequency
Percent
Valid Percent
Strongly disagree
12
3.4
3.4
Disagree
9
2.5
2.5
Neutral
12
3.4
3.4
Agree
186
52.4
52.4
Strongly agree
136
38.3
38.3
Total
355
100.0
100.0

According to Table 4.8, we see that 52.4 percent of respondents agreed that sacks are used to collect solid waste and 38.3 percent strongly agreed. On the other hand, 3.4 percent of the respondents strongly agreed while others were neutral respectively; and only 3.4 percent of the respondents were neutral. While carrying out the study, the researcher observed some of sacks that were filled with solid waste and were ready for transportation to the disposal point. The photos were taken and presented in the plate 4.3
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Plate 4.1: Sacks filled with solid waste in Kator Block Council
The researcher found that sacks are bought by different households for the use of solid waste. When the sacks are full with solid waste, they are taken to the collecting sites while others are kept nearby homes waiting vehicles to transport them to disposable sites.
The study also established where the solid waste is collected from to the next destination and quantitative findings are presented in Table 4.9


Table 4.9: Solid waste is collected from generation to transfer / storage sites

Frequency
Percent
Valid Percent
Strongly disagree
176
49.6
49.6
Disagree
108
30.4
30.4
Neutral
37
10.4
10.4
Agree
24
6.8
6.8
Strongly agree
10
2.8
2.8
Total
355
100.0
100.0
     Source: Primary data (2021)
The primary information presented in Table 4.9 shows that 49.6 percent of the respondents strongly disagreed with the statement and 30.4 percent disagreed. Ten percent (10%) of the respondents were neutral, 6.8 agreed and 2.8 strongly agreed. The study therefore established varied responses of collecting solid waste from collection centers to transfer or storage sites and the biggest percentage disagreed.

Responses were also received if curbside collection system is used in solid waste management in Kator Block Council and responses have been presented in Table 4.10.
Table 4.10: Curbside collection system is used in Kator Block Council

Frequency
Percent
Valid Percent
Strongly disagree
72
20.3
20.3
Disagree
119
33.5
33.5
Neutral
70
19.7
19.7
Agree
77
21.7
21.7
Strongly agree
17
4.8
4.8
Total
355
100.0
100.0
Source: Primary data (2021)
According to primary data presented in Table 4.10, shows that 33.5 percent of the respondents disagree with the statements and 20.3 strongly disagreed. On the other hand, 21.7 percent of the respondents agreed with the statement, 19.7 percent were neutral, and 4.8 percent strongly agreed. The study thus found that some areas of Kator Block Council use curbside while the majority of the people do not use them. On setout collection, quantitative findings are presented in Table 4.11
Table 4.11: Setout collection system is used in Kator Block Council


Frequency

Percent

Valid Percent
Strongly disagree
6
1.7
1.7
Disagree
14
3.9
3.9
Neutral
18
5.1
5.1
Agree
201
56.6
56.6
Strongly agree
116
32.7
32.7
Total
355
100.0
100.0
 Source: Primary data (2021)
In accordance to primary data in Table 4.11, a percentage of 56.6 of the respondents agreed that setout collection system is used in Kator Block Council and 32.7 percent strongly agreed. On the other hand, 5.1 percent was neutral, 3.9 percent disagreed while 1.7 strongly disagreed.


Solid waste transportation
On solid waste transportation, quantitative findings are presented in table 4.12 
Table 4.12: Transportation of solid waste is done by private company

Frequency
Percent
Valid Percent
Strongly disagree
2
.6
.6
Disagree
3
.8
.8
Neutral
11
3.1
3.1
Agree
267
75.2
75.2
Strongly agree
72
20.3
20.3
Total
355
100.0
100.0
 Source: Primary data (2021)
The findings presented in Table 4.12 shows that 75.2 percent of the respondents agreed that transportation of solid waste is done by private company and 20.3 percent strongly agreed. On the other hand, 3.1 percent was neutral, 0.8 disagreed and 0.6 strongly disagreed. The study went ahead to establish whether transportation of solid waste is done by appropriate equipment and the findings are presented in Table 4.13
Table 4.13: Transportation of solid waste is done using appropriate equipments


Frequency

Percent

Valid Percent
Strongly disagree
32
9.0
9.0
Disagree
35
9.9
9.9
Neutral
65
18.3
18.3
Agree
190
53.5
53.5
Strongly agree
33
9.3
9.3
Total
355
100.0
100.0
 Source: Primary data (2021)
The information presented shows that 53.5 percent of the respondents agreed with the statement,
18.3 percent were not sure, 9.9 percent of the respondents disagreed, 9.3 percent disagreed, and 9.0 percent strongly disagreed as presented in Table 4.14. Appropriate vehicles that are used in transportation of solid west include vehicles as presented in plate 4.3.
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Plate 4.3: Appropriate transportation system for solid waste
From Fig 4.3, it is indicated that Kator Block Council has got different vehicles transporting solid waste. These are normally accompanied by the people who assist in collection as presented in the Fig of reference.




Solid waste disposal 
The study also established that there are different disposable practices that are normally used in Kator Block Council and quantitative findings supporting such are presented in the Table 4.14 of this chapter.
Table 4.14: Recycling and composting are used in Kator Block Council


Frequency

Percent

Valid Percent
Strongly disagree
15
4.2
4.2
Disagree
113
31.8
31.8
Neutral
46
13.0
13.0
Agree
130
36.6
36.6
Strongly agree
51
14.4
14.4
Total
355
100.0
100.0
Source: Primary data (2021)
According to primary information in Table 4.14, 36.6 percent of the respondents agreed with the view that recycling and compositing are used in Kator Block Council. 31.8 percent of the respondents disagreed, 14 percent strongly agreed, 13.0 percent were neutral and 4.2 percent strongly disagreed. This data pattern is attributed by the fact that some respondents are aware of the use of recycling and compositing while others are ignorant about the practices in Kator Block Council.
On whether open dumping spaces are commonly used as final disposal facilities, the findings of the study are presented in Table 4.15.


Table 4.15: Open dumping spaces are commonly used as final disposal facilities


Frequency

Percent

Valid Percent
Cumulat iv e Percent
Strongly disagree
23
6.5
6.5
6.5
Disagree
226
63.7
63.7
70.1
Neutral
54
15.2
15.2
85.4
Agree
39
11.0
11.0
96.3
Strongly agree
13
3.7
3.7
100.0
Total
355
100.0
100.0


As presented in Table 4.15, 63.7 percent of the respondents disagreed with the statement that open dumping spaces are commonly used as final disposal facilities, 15.2 percent were neutral, 11.0 percent agreed, 6.5 percent strongly disagreed and 3.7 percent strongly agree. Like in Table 4.14, the data patterns support the view that some respondents use open space while others do not use them. 

Responses were also received examining if land filling is used in Kator Block Council and quantitative results are presented in Table 4.16 of.


Table 4.16: Land filling is used in solid waste disposal


Frequency

Percent

Valid Percent
Strongly disagree
11
3.1
3.1
Disagree
87
24.5
24.5
Neutral
50
14.1
14.1
Agree
165
46.5
46.5
Strongly agree
42
11.8
11.8
Total
355
100.0
100.0
Source: Primary data (2021)
As presented in Table 4.16, 46.5 percent of the respondents agreed that landfilling is used in solid waste management, 24.5 percent disagreed, 11.8 strongly agreed and 3.1 percent of the respondents strongly disagreed. Despite respondents that disagreed with the statement, the researcher found that the percent of respondents that agreed was bigger enough to be convinced that land filling is used in the solid waste management in Kator Block Council, yet the technology used is still poor as the practice looks like the same as open dumping as shown on the Plate. 4.4
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Plate 4.4: Disposing site (Nesitu Nimule high way road Gumba)



4.3. Solid Waste management challenges faced by Kator Block Council
Kator Block Council used ISO 14001:2015 standard as a scope to decide on the best practices for ensuring operational control. ISO 14001:2015 standard focuses on how processes interact with the environment. Most challenges related to waste management at Kator Block Council stemmed from operational control. Lack of hygiene, absence of proper waste separation at source and lack of support from top management, are some of the waste management challenges faced by Kator Block Council.
Respondents from the interviews acknowledged waste management challenges as follows:
Respondent 5: cluster manager
“There is no separation at the source as waste is collected as mixed waste. Waste is put into the black round bins and wheelie bins and taken to the waste area for sorting. Inter-waste employees are responsible for waste sorting. Most challenges result from managing food waste as it is generated in larger quantities. Food waste is put into the compactors. The waste compactors are leaking and result in the leachate damaging the concrete slab at the waste area. Waste is removed from site by Inter-waste trucks on a call-out when skips are full. The fat skip area is not properly maintained by Kator Block. 
Respondent 9: (dump Area Site Manager)
“Solid Waste mixing remains a huge challenge as there is no separation of waste at the source. Food waste is mixed with other waste types and reduces the amount of recyclables as contaminated waste is put into the solid waste compactor for disposal at the landfill. Sometimes fluorescent tubes are put into the general waste bins”. Five variables such as lack of hygiene, containment leakage, absence of proper solid waste separation at source, poor maintenance of the fat skip bund area and lack of support from the top management were explored.
4.5.1	Lack of hygiene
The solid  waste area was kept as tidy and clean as possible but current hygiene maintenance was not adequate due to the lack of solid waste compactor that has been down for almost one year according to the officials statement .to daily activities and easy to clean. The concrete flooring was damaged (Plate 4.5) by leachate with the potential to cause storm water pollution. The concrete floor was not resistant to moisture, food waste and the daily activities carried out in the waste area.
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Plate  4.5. Damaged concrete flooring
4.5.1.1	Leakage containment
Containment measures implemented at Kator Block Council were not adequate to prevent accidental spillage or leaks and environmental pollution as required by the waste act. Visual impacts such as discharges of liquid waste were observed as drip trays were used to contain leaks from the waste compactors. The drip trays that were used to contain the leakage were overflowing (Figure 4.13). The food waste in the compactor formed leachate, which was continuously dripping onto the concrete slab with the potential to enter the storm water drains. The state of the compactors was not meeting the general requirements for waste storage as stipulated in Section 21 of the Waste Act as the containers were not leak-tight container s.
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Figure 4.13 Leaking compactor and overflowing drip tray
	4.5.2	Lack of proper waste separation at source
The current state of waste management at Kator Block Council is not pleasing as most Kator Block Council employees do not do waste separation at the source. Management of waste at Kator Block Council is a major challenge during entertainment events which are held at the Big Top arena and Festival Lawns. This is because the capacity of the employees of the appointed contractor is exceeded by the waste generated during those events for effective waste handling. This is added to the challenge of low knowledge levels among the waste sorters. As a result, proper waste sorting is not done and recyclable materials are landfilled via the compactors and the waste skips. These actions by the waste sorters reflect how low levels of knowledge influence behavior towards waste management. They also show the challenges they experience from the quantity and diversity of waste generated. This is a potential environmental disaster waiting to happen and a drawback to Sun International’s commitment to ‘zero-waste-to-landfills’ by 2022.

	4.5.3	Poor maintenance of the fat skips bund area
During the time of the study, the researcher observed that the waste skip for grease from the fat traps and fat skip bund area were not well maintained. Contamination was visible with the potential of resulting in drain blockages and water pollution as the skip is situated next to the storm water drain. The Maintenance department and Ekurhuleni Metropolitan Municipality, manage the fat skip, not the appointed waste contractor on site. Observations from Kator Block Council’s fat skip area revealed that the strategies implemented at the fat skip area were not effective and impacted negatively on the environment as contamination was visible. Fat from the grease traps is classified under high-risk waste streams. The maintenance department could not provide final disposal certificates to confirm that safe and correct disposal of the fat had taken place. Documentary review revealed that only the collection notes and invoices from Kator Block were retained by the Maintenance department.
Bund walls must be built of materials impervious to the contents of any tank or container within the bund. Bund walls must contain spillages and leaks to prevent environmental pollution (NEMWA Act no. 59, 2008, s.21). The wall was broken, rendering the containment purpose ineffective. Interviews with Council officials revealed that the maintenance department keeps repairing the bund wall but Kator Block administration is trying its best to maintain the broken trucks bump into the bund wall when they collect the skip.



4.5.4	Lack of support from top management
Top management’s involvement is mandatory in environmental management issues (ISO 14001, 2015). Lack of commitment and support from senior management makes it challenging for the green team and the appointed waste contractor, Inter-waste on-site solutions, to motivate Kator Block Council’s employees to change their behavior and take effective steps towards effective waste management. Separation at source and recycling are done at low levels as top management focus more on casino activities and do not communicate the company’s environmental objectives to employees. Top management involvement makes achievement of waste management objectives more successful (Nolan, 2016). Kator Block Council’s heads of departments do not take responsibility in implementing the waste management policy. Support from top management is important in ensuring that employees comply with Kator Block Council’s waste management policies.
	4.5.5	Cost efficiencies
Kator Block Council Maintenance department revealed that reconciliation checks made against invoices by the Finance department are done on the assumption that Inter-waste is providing accurate data. Monthly waste volume reports reflect that no rebates are paid to Kator Block Council for common mixed paper (CWM), high-density (HD) plastics, expanded polystyrene containers and tetra recyclables as they are used in the RDF plant (Inter-waste, 2016).
Interviews with Inter-waste management revealed that the process of recycling polystyrene containers is more expensive and they hence decided to use these containers in the RDF process. Transport costs are one of the main factors that reduce recycling rebates (Northstar Recycling, 2017). At Kator Block Council, recyclable waste collections were done based on call-outs when the skips are full.

The study established that solid waste management associated problems in Kator Block Council are basically related to inadequate institutional facilities to deal with the problem arising out of shortage of expertise, financial resources, legal and administrative enforcement of environmental regulations. Coupled with these, there is lack of public awareness and environmental ethics that result in uncontrolled solid waste disposal. The financial factor remains to be the main constraint as well as lack of sufficient awareness at the grassroots level of the waste generators resulting to the problem of littering. The uncollected waste is illegally dumped in open spaces, water bodies or even burnt on the street and roadsides as presented in plate 4.6
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  Plate 4.6: Illegally damped solid waste besides the road
The study also established that poor solid waste management is further associated with a negative impact on the public waste due to environmental pollution. The prevalence of diseases due to the incubation and proliferation of flies mosquitoes and rodents; in turn, transmit diseases that affect population's health such as malaria, diarrhea and cholera. The study also established that open dumpsites or open disposal areas are major problem to the environment, especially on air that the people inhale and on the water runoff that result into water supply. Dumpsites emit obnoxious odors and smoke that cause illness to people living around or closer to them. Besides, these sites have high economic and social cost in public health services. Through observation, it was established that the dumping site in Kator Block Council is located in the place where people lives in a surrounding environment.
The problem of solid waste in Kator Block Council is compounded by the rapid urban population growth caused by rural to urban migration which overstretch resources. The rising urban population and increasing industrial activities means larger volumes of wastes that pose threat to public health and the environment since they are predominantly decomposable organic and E- wastes are also increasing in the waste stream. The problems of SWM are of immediate importance in many urban areas of Kator Block Council and waste management is known as one of the key issues in urban management aside from water and sanitation.
	4.5. Effects of solid waste in Kator Block Council
The study revealed that, people living in the surrounding dumping site is to be moved away to live in an area of 400 meters due to the effects of solid waste.  


4.5.1. Residents view of the location of the dumpsite and their surroundings
The majority of the people, especially those who are located closer to the dumpsite, are not happy about the location of the dumpsite. Residents have complained that the dumpsite is too close to their houses, causing them sickness. They argued that the place is smelly and dirty, which they are against very much. They also argued that the waste from the dumpsite over laps to their house while polluting the environment.
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Figure 2: Residents thinking about the surroundings of their community
Source: Fieldwork (2021)
Figure 2 shows that 32%, both near and far, indicated that their environment is dirty, while 52% near dumpsite and 46% far from dumpsite indicated that their environment is smelly, while only 18% near dumpsite and 22% far from dumpsite indicated that the environment is dirty.



Table 3: Implication of having a dumpsite nearby community


Near dumpsite
Far from dumpsite
Implication
dumpsite

Frequency

Percentage

Frequency

Percentage
Yes
18
46.2
16
41
No
21
71.8
23
59
Total
39
100
39
100
Source: Primary Data (2021)
29%
59%
12%
Breeding place for disease vectors
Causes diseases makes the place dirty
The figure 3 shows, that 59% of the responders indicated that the dumpsite is the breeding place for disease vectors, while 29% indicated that the dumpsite causes diseases, and only 12% indicated that the dumpsite makes the place dirty.
Figure 3: Implications of the dumpsite
Source: Fieldwork (2021)


Effect of the location of dumpsite on the health of the community
Figure 4 indicates that 82% of nearby residents and 58% of faraway resident’s health is affected by the location of the dumpsite. While only 18% of nearby residents and 43% of faraway residents think their health is not affected by the location of the dumpsite.


Figure 5 indicates that 36% of nearby residents and 13% of faraway residents have suffered from malaria. Also 13% of nearby residents and 26% of faraway residents have suffered from chest pains, while 16% of nearby residents and 5% of faraway residents have suffered from diarrhea, and 18% of nearby residents and 16% of faraway residents have suffered from cholera
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Figure 4: Effect of the location of dumpsite on the health of the community
%
Source: Fieldwork (2021)
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Figure 5: Diseases which have affected the people
Source: Primary Data (2021)


The table 4 indicates that, 71.8% nearby residents and 59% far away residents indicated that they were once hospitalized, while 28.2% nearby of residents and 41% far away residents indicated that they were not hospitalized
Table 4: Incidence of dumpsite related diseases


Near dumpsite
Far from dumpsite
Response
Frequency
Percentage
Frequency
Percentage
Yes
28
71.8
23
59
No
11
28.2
16
41
Total
39
100
39
100

Source: Primary (2021)
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Figure 6: What respondents were hospitalized for
Source: Primary (2021)
Figure 6 shows that, 44% of nearby residents and 18% of faraway residents were hospitalized for malaria, 21% of nearby residents and 50% of faraway residents were hospitalized for chest pains, while16% of nearby residents and 26% of faraway residents were hospitalized for diarrhea and only 12% of nearby residents were hospitalized for cholera.
The focus of the effects of solid waste was on three factors, which were health, location, and the environment. In order to achieve its objectives, a comparison between the nearby residents and far away residents was very essential. As a result of the comparison, it was noted that both the nearby and far away residents were affected by the location of the dumpsite closer to their settlements. 

The study revealed that, modernization and progress has had its share of disadvantages and one of the main aspects of concern is the pollution it is causing to the earth – be it land, air, and water. With increase in the global population and the rising demand for food and other essentials, there has been a rise in the amount of waste being generated daily by each household. This waste is ultimately thrown into municipal waste collection centers from where it is collected by the area municipalities to be further thrown into the landfills and dumps. However, either due to resource crunch or inefficient infrastructure, not all of this waste gets collected and transported to the final dumpsites. If at this stage the management and disposal is improperly done, it can cause serious impacts on health problems to the surrounding environment. Waste that is not properly managed, especially excreta and other liquid and solid waste from households and the community, are a serious health hazard and lead to the spread of infectious diseases.
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CHAPTER FIVE
SUMMARY, DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS.
5.1 Introduction
This chapter involves summary of findings, conclusion and recommendations. The summary is based on the findings on the study objectives and the recommendations are based on the discussion of the findings and analysis as well as interpretation of the findings addressing the research questions that the study aimed to answer.
5.2 Summary and discussion of research findings
Solid waste management is not a new activity to the municipal effort and the administration. It is not a one day activity rather it has evolved with man. Imperatively, since immemorial man has been on the road to clean and dispose solid waste from near his environment and his attempt to do so has increased methods to modern methods of collecting and disposing solid waste. Using the findings from this study, it can be ascertained that collecting and disposing solid waste is not only the work of individual households in the jurisdiction of Kator Block Council but also the council or the government of Juba the Capital is to be clean. This calls for increased efforts by the government, different organizations and bodies, communities and well-wishers to be vigilant to the road making Kator Block Council clean. Despite this call, this study found impediments such as dumping waste solid besides the road and weak law implementation among others.


5.2.1 Solid waste management practices in Kator Block Council  
The study established various ways of the solid waste collection, transportation and disposal practices. It was found that waste solid are collected regularly, also waste prevention, waste minimization, reuse, recycling, energy recovery, and waste disposal were found to be waste management practices implemented at Kator Block Council. This is done by men who normally move from place to another using the vehicles that were meant for the purpose. The findings from this study were found similar to the study by Hayal, Hailu & Aramde (2014) who noted that most African cities and urban centers solid waste accumulation is estimated at 0.5 kg per capita/day and are either collected by males and females to the collecting centers. They also noted that almost each day, hotels and households in the urban centers accumulate waste solid that need collection to the disposable centers. Palczynski (2002) noted that the generation of solid waste in Africa is among households, commercial centers, institutions, hotels and health facilities are the most sources of solid waste. These normally have dangerous solid waste that needs immediate attention from the municipal councils, the government and other authorities that are meant for the collection and disposal. In the road to collect solid waste, this study established that sacks are used by different households while hotels and commercial centers have got different areas for the accumulation of solid waste. In a study by Henry, Yongsheng, Jun (2006), it was found that different places of cities normally have different places for frequent collection systems such as door – door, curbside, set out, the block collection system and the sweeping of street. These have been used in the process of collection and disposing solid waste in Kator Block Council.
However, the findings of this study are contrary to the study carried out by Mohammed and Elsa (2003). Mohammed and Elsa (ibid) found it hard for municipalities, households and solid waste bodies to regularly and frequently collect solid waste due to the less number of laborers with their low payment. Although the problem of labour was mentioned while carrying out this study in Kator Block Council, it was not identified as an impediment to bar collection of solid waste regularly and frequent; rather the challenge was identified from the failure to get transportation means.
The study also established that transportation of solid waste in Kator Block Council is done by private companies. In this approach, it was found that private companies are employed by the government or municipalities to keep the area clean. It was also established that transportation is done by appropriate equipment and these include Lorries for the collection of the solid waste to the disposable centers. Gombya and Mukunya (2004) remarked that various areas among cities in developing nations still have too much of wastes that stand a challenge to transportation. Accordingly, solid waste is dumped near the road and behind buildings that becomes major challenges to collection and transportation. Although this study found that at times wastes are dumped near the roads, there were fewer challenges in lieu to transportation. Sharholy et al (2008) noticed that despite different methods used in transportation of the solid wastes, cities in low-income countries often lack sufficient transportation and equipment to collect wastes and transport such waste in proper manner. This situation has been identified among the Sub-Saharan Counties; since South Sudan and Kator Block Council in particular is among areas of Sub-Saharan Africa, the exception was null during this study.
5.2.2 Challenges faced in solid waste management
The hygiene maintenance at the waste area remained a challenge due to a broken operational high-pressure hose. The high-pressure hose used for cleaning the waste area has been broken for more than three months. Floors and walls were visibly dirty despite efforts by waste sorters efforts to clean. The waste sorting area must have flooring that is resistant to damage from daily activities and it should be easy to clean. The concrete flooring at Kator Block Council’s waste area is not resistant to moisture and is not conducive to handling of wet food waste and the daily activities carried out in the waste area.
Minimal waste separation at source was identified as a barrier making it difficult to reduce waste that ends up at the landfill. It is one of the waste management challenges at Kator Block Council. Waste separation at source affects the effectiveness of waste management practices at Kator Block Council as more recyclables are disposed of at the landfills as mixed waste. Of all the eleven restaurants visited during the study, waste separation at source was being implemented at only one food outlet. More effort is needed for Kator Block Council to be able to manage the quantity and diversity of waste generated and achieve Sun International’s commitment of ‘zero waste-to-landfills’ by 2022.
The state of the waste compactors at Kator Block Council’s waste area was not meeting the general requirements for waste storage as stipulated in Section 21 of the Waste Act. The leaks from the waste compactors rendered the containers unfit for the safe storage of waste. Adequate measures were not implemented to prevent accidental spillage or leaks from the waste compactors. The drip trays that were used to contain leakages were overflowing with potential for environmental pollution.
Observations revealed that the fat skip area was not well maintained. Contamination was visible with the potential to cause drain blockages and water pollution as the skip is situated next to the storm water drain. The bund wall was broken, rendering its containment purpose ineffective. Interviews with Council officials revealed that trucks keep on bumping into the bund wall when they collect the skip, despite the maintenance department’s effort to repair the bund wall.
Inadequate funding of solid waste management is a big challenge and reconciliation checks made against invoices by the Finance department are done based on data provided by finance department and on the assumption that the data is accurate. The process of recycling polystyrene containers is more expensive and hence they were used in energy recovery. No rebates are given to Kator Block Council for common mixed paper, high-density, expanded polystyrene containers and tetra recyclables. Recyclable waste collections at Kator Block Council were based on call-outs when the skips are full.
5.2. Effects of solid waste in Kator Block Council
Results obtained proved that as you move away from the dumpsite the impact is not as severely affected as those who are closer to the dumpsite. It was also discovered that residents located less than 200 meters from the dumpsite are most affected by the dumpsite. As a result of the dumpsite, they are victims of malaria, chest pains, cholera, and diarrhoea. However, it was also noted that those who are located more than 200 meters within the dumpsite are also affected by bad smells from the dumpsite, mainly when wind is blowing on their direction. As a result, they complained about chest pains. 
5.3 Conclusion
The summary touched on waste management practices at Kator Block Council and challenges faced and effects of waste management. Diverting waste from landfill sites was shown to be an area of concern for Kator Block Council. Waste separation and recycling initiatives at Kator Block Council are not sufficient to meet International’s sustainability objective of ‘zero waste-to-landfills’ by 2022. Land filling is still the main waste management practice at Kator Block Council. Food waste constitutes the largest proportion of waste generated at Kator Block Council. It is disposed at the landfill site yet it could be segregated and used for composting, or in waste-to energy projects. 
It was further discovered that, the hygiene maintenance at the waste area remained a challenge due to a broken operational high-pressure hose, minimal waste separation at source and also inadequate funding of solid waste management were the main challenges for solid waste management in Kator Block Council.
The study further revealed that, solid waste generated in Kator Block Council affects the residence that is, becoming victims of malaria, chest pains, cholera, and diarrhea.


5.4 Recommendations
In order to reduce the amount of solid waste and improve on solid waste management practices, there is need to increase community sensitization and capacity building on proper solid waste management. This can be done through radio programmes and also undertaking community sensitization meetings about solid waste management in the area by Kator Block Council officials and non-governmental organizations.

	There is need to explore the opportunities for the 4Rs (Reduce, Reuse, Recycle and Rethink) to minimize waste while at the same time providing social (clean and healthy neighborhood) and economic (sale of recycled or recyclable materials) benefits. 


	To successfully adopt sustainable methods of waste management by the communities, it can be done by making awareness programmes simple and accessible to change the mindset of urban residents to perceive waste as resources rather than something without value.


	Kator Block Council should consider increasing the manpower of the waste sorters by bringing in overtime workers during busy events to reduce the pressure on the existing crew and ensure that proper waste sorting is done. Transport costs for recyclable waste collections can be reduced by bringing in larger waste skips to collect much larger volumes at a time. 

Kator Block Council must consider buying a platform scale to compare the weights from the Inter-waste recycling hub Yei road landfill site and check for discrepancies
5.5 Areas for further research
The impact of Institutional Capacity on Sustainable Solid Waste Management.
	The effectiveness of different forms of community participation in solid waste collection, treatment and disposal.
	Inadequate mechanisms to sort and handle potentially hazardous waste 
	lack of community participation and awareness programs in waste management 
	Inadequate capacity to implement legal and regulatory measures regarding waste disposal in the city 
	 The existing centralized landfill facility at Kiteezi (built in 1996) is close to maximum capacity with limited working area and space for expansion
	 Sustainable technological options solutions for recycling, energy recovery, and on-site treatment are critically deficient
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APPENDICES
Appendix I: Research questionnaire
Dear Respondent,
I am a student of Nkumba University, pursuing Masters in Science in Environmental Health. As part of the academic requirements, I am carrying out a research on “Evaluation of Solid Waste Management practices and Challenges ”. I am therefore requesting you to spare some time and fill this questionnaire. The information you give will be treated confidentially and will be anonymously used for purposes of writing the research report, and will not be used for any other purpose.
Thank you for your cooperation.

SECTION A:
General information
Age range

a) 18-30
b) 31-40
	Gender
	Male

 c) 41-50
d) 51-60file_12.wmf
 





 



	Female
	 





	Your level of education

	Secondary	c) Degree	e) Other (specify)…………
	Diploma	d) Post Degree


	Your occupation


    Banker 
Enginer
 Manager
Facility  officer
d

	Other (Specify): ……………………………………………………………...


	Your experience in solid waste management

	Less or One year	c) Three years	e) Five years and above
	Two years	d) Four



SECTION B: Solid waste management practices 

Please indicate the extent to which you agree with the statements where (1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; and 5 = Strongly agree).


Statement
1
2
3
4
5
1
Solid waste is regularly collected in Kator Block Council.





2
Citizens use sacks to collect solid waste.





3
Solid waste is collected from generation to the transfer/storage sites.





4
Curbside collection is used for solid waste in Kator Block Council.





5
Setout collection system is used in Kator Block Council.





6
Recycling and composting is commonly used in Kator Block Council.





7
Transportation is done by a private company.





8
Transportation of solid waste is done using appropriate equipments.





10
Open dumping spaces are commonly used as final disposal facilities.





11
Land filling is used in the solid waste management.





12
Dumpsites emit obnoxious odors and smoke.






SECTION C: Challenges of solid waste


Indicate the most  challenges of solid waste in Kator Block Council
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………



SECTION C: Effect of solid waste in Kator Block Council
Effects to those nearby the dumping site
……………………………………………………………………………………………………

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..
Effects to those far from the dumping site
…………………………………………………………………………………………………………..
……………………………………………………………………………………………………….
……………………………………………………………………………….
Thank you for your cooperation
 END
Appendix II: Interview Guide
Introduction, your profession and your experience.
	Which approach is used for solid waste collection in Kator Block Council?
	How frequently are wastes collected?
	Which method of solid waste disposal practiced in Kator Block Council?
	What are the challenges associated with solid waste management in Kator Block Council?
	What are the Effects of solid waste in Kator Block Council?


Thank you very much for your time

