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Abstract: The study was carried out to assess the spatial 

distribution of waste collection sites, the flow of waste from 

point of generation to disposal and proximity of the final 

dumpsite to the various households, the accessibility of central 

waste collection sites by the O.A.U. residents and the waste 

collection vehicles and to suggest a framework for a more 

effective waste management system in O.A.U citing where more 

appropriately a dumpsite can be located. 

High resolution Ikonos imagery of 2007 and a topographic map 

of Obafemi Awolowo University were used to identify the land 

use pattern of the study area and feature identification of the 

same. A global positioning system (GPS) facility was used to 

identify the geographical position of the various waste collection 

sites after which the data collected were integrated in a GIS 

environment. Questionnaires were also used for this study to 

assess the waste management strategies by the O.A.U. 

population from point of generation to point of waste disposal. 

This research demonstrates the usefulness of integration of 

remote sensing techniques and GIS to identify appropriate areas 

suitable for waste disposal and hence provides a selection of 

environmentally friendly disposal sites and thus supplying 

reasonable, convenient and administratively transparent solution 

to the waste disposal system. 

Keywords: Geospatial Analysis, Solid Waste Collection, Waste 

Management System, Geographic Information System, Boolean 

Operation 

I. INTRODUCTION 

A. Background to the Study 

The environmental problems of cities in developing countries 

often include and or are affected by factors such as 

overcrowding, inadequate waste disposal facilities, poor water 

supply and sewer system yet the concerned authorities tend to 

show little concern for the consequent environmental 

degradation. Some of the institutions of the developing world, 

the universities inclusive, face these challenges too due to the 

ever increasing population of the students and staff in such 

institutions. A particular issue of concern is the generation of 

waste and how it is disposed. 

Wastes have been defined as environmentally toxic and non-

toxic unusable products in the human settlements. The term 

therefore encompasses items and substances ranging from 

household refuse to by-products of chemical production 

(Holmes, 1983). Waste can either be categorized by their sources 

such as: municipal (household), commercial, hospitals, 

agricultural and industrial wastes; or by their types such as 

pollutants- air, water and land; or by their form as liquid, gaseous 

and solid. In this regard, domestic waste refers to waste that arise 

from household activities which may be solid, semi-solid or 

liquid. Waste management services are usually non-exclusive, 

for its provision at any given magnitude has a correlation to 

overall public welfare. The services should be none rivaled as all 

residents of a given place, for which the management of waste 

applies, should enjoy the benefits without diminishing other 

people‟s opportunity to enjoy the same (IJNEP, 2006). 

Waste management is a global environmental issue which 

constitutes significant problem in today‟s world. There is a 

considerable amount of disposal of waste without proper 

segregation which has led to both economic and environmental 

challenges in many countries of the world. Planning in waste 

management thus has become very essential. Appropriate 

planning for proper waste management by means of analysis of 

waste situation of an area is essential for a healthy environment 

and sustainable waste management practices. 

Solid waste management can be bifurcated into two phases. One 

is the waste management in the area where it is generated and 

second is the management of waste at dump sites. This 

bifurcation includes issues related to the waste generation, their 

storage, collection and removal from collection points. 

There are, however, many drawbacks that have been identified in 

the existing Waste Management Systems. For example, 

allocation of waste bins at inappropriate location, multiple and 

manual handling of the waste, non-existence of separate bins for 

recyclable waste, pollution of natural water streams due to waste 

bin proximity and impact on human health among many others 

(Smargon, 1999) 

GIS is a decision support tool that can be used, among many 

other applicatio of dump sites, checking for unsuitability and 

proximity convenience due to dumpsite and waste collection 

sites to the users, proposal of dumpsites for recyclable wastes for 

the required areas and future suggestions. Selection of such sites 

may be achieved at low cost using (GIS) and remote sensing 

techniques. 

Maslow (1943), in his hierarchy of needs classified education as 

one of the needs of human beings. This need is responsible for 

the growth in population of students, not only at the basic 

primary and secondary levels but also at the tertiary levels such 

as universities. Obafemi Awolowo University has not been left 

behind in this growth with the current population of university 

standing at approximately twenty five thousand from the initial 

two hundred and forty four when it was still a branch of the 

University Of Ibadan in 1970(O.A.U students hand book, 2009). 

This also directly implies increase in levels of waste generated. 

There are various problems which are quite common in the 

developing nations like inadequate equipment and machinery to 

frequently ensure that waste collection is done regularly and 
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effectively. Appropriate allocation of public facilities such as 9 

waste bins is one of such issues of concern. Several African 

countries have strived to solve these pressing problems of waste 

management through various means but they still face so many 

challenges. An example is the Tanzanian municipalities and Dar 

es Salaam City, which traditionally, their administrations 

permitted uncontrolled dumping in abandoned quarry sites with 

no provision for sanitary landfill. However, this approach proved 

to cause health problems (Mato, 199; Hammer, 2003). A larger 

part of the problem though, is inadequate financial and data 

resources for site selection and management; but the problem 

persists even in other African countries like Kenya where the 

Nairobi City Council had provision for public collection, but 

found the system was available to only 10% of residents 

(Mwanthi et al., 1997). In Accra, Ghana, public administration of 

waste collection has also been inadequate for a variety of reasons 

which led the country‟s administration to privatize the system, 

where private cost recovery seemed to indicate a better solution 

(Obirih-Opareh and Post, 2002). Solutions to these problems rely 

in a waste management system that is able to incorporate both 

spatial and non-spatial characteristics and one such system 

entails the use of geographic information system (GIS). 

Because of insufficient spatial data, location of facilities such as 

waste bins and appropriateness of dumpsites have not been 

optimal in many institutions. As a matter of fact, waste will 

continue to be generated and therefore there is need to assess the 

locational patterns of waste collection facilities to give an insight 

into how much waste is left exposed to the environment without 

proper management. 

Several researchers have always worked on the issue of solid 

waste management in urban centers and learning institutions but 

they fail to involve the use of geospatial technology. The studies 

that have been carried out in learning institutions of many 

developing countries, which continue to battle with issues of 

extreme poverty, hunger and disease (Holmes, 1983), mainly 

involve use of statistical analysis. GIS is among Management 

information Systems (MIS) and part of the Geo information 

technology (GIT) that can be adopted in solid waste management 

in the learning institutions of many developing countries 

(Mwakalinga and Kyeesi, 2009). 

Solid waste management continues to remain a problem in many 

institutions of learning, in developing countries due to many 

factors which include: lack of information on the extent of solid 

waste generated, inadequate data on the number of households 

generating the waste, poor cost recovery due to non-payment of 

refuse collection fees and poor collection system within the 

institutions. Geo Information System (GIS) is a tool that can help 

to provide solutions to some of these problems. Manual methods 

adopted for analysis of the many factors involved in waste 

management would be a lengthy and tedious work. Also there 

are possibilities of errors while merging the spatial and non-

spatial data. However, since analysis is done in layer in GIS, 

there are least chances of confusion or errors and the system is 

sufficiently capable to integrate between spatial and non-spatial 

data. Also, GIS can handle different data forms like spatial as 

well as attribute data simultaneously. 

This research therefore seeks to show how the application GIS 

can assist in managing and improving the efficiency of solid 

waste collection system in a populated area such as learning 

institutions with a case study of O.A.U. 

The aim of this study is to assess the framework of solid waste 

management strategies used in Obafemi Awolowo University 

campus and the objectives are(i.) Analyse the distribution of 

existing central waste collection sites in O.A.U. campus; (ii.) 

Examine the general waste collection and disposal practices 

employed by the population of Obafemi Awolowo University; 

(iii.) Assess the present location of the waste dumpsite in 

Obafemi Awolowo University campus and (iv.) Provide a 

framework for a more effective waste disposal system in 

Obafemi Awolowo University campus. 

II. THE STUDY AREA 

Obafemi Awolowo University is located in Ile-Ife, Osun State in 

the south western part of Nigeria. The university lies between 

longitudes 70 30‟, 7°35‟N and latitudes 4°30‟, 40 35‟E in an area 

expanse of about fifty six square kilometers. The population of 

students has continued to increase over the years with the current 

population standing at around 25,000 and 7000 teaching and 

non-teaching staff (Olaniran, 1997). 

Generally, the study area is in the form of rolling topography 

with the higher elevation towards the north and lower elevation 

towards the south (Adejuwon and Jeje, 1975). This forms parts 

of the undulating terrain in Ile-Ife. The slope tends to get gentle 

towards the south of the campus where Opa River drains. The 

central area where the faculties and classes are located appears to 

be fairly flat. According to Hall (1969), the elevation of O.A.U 

ranges from 213m to 457m. 

The university has three dams, two small ones in the north 

eastern part of the campus and a large one (Opa dam) towards 

the southeastern part of the university. 

The university is under humid tropical rainforest climate and 

thus experiences marked wet and dry seasons associated with the 

tropical maritime (TM) and tropical continental (TC) air masses 

respectively. The region enjoys two major seasons, the dry and 

wet seasons. The dry season is between November and March 

while the wet season is between March and October. The range 

of temperatures in the study area is between 21°C and 30°C 

(Adejuwon and Ajeje, 1975. The natural vegetation of the area is 

under tropical rainforest belt characterized with multiple 

canopies and liana. 

 

III. LITERATURE REVIEW/ CONCEPTUAL 

FRAMWORK 

Solid waste disposal is threatening to be a problem, not only in 

developing countries but also in the developed. Waste has 

continued to be generated ever since man existed. However, the 
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magnitude of generation keeps on increasing with the continual 

increase in population and advancement in technology. Bratley 

(1983) argues that as civilization develops, there is tendency to 

center more and more in large urban communities. He further 

explains that the waste produced by each person is increasing 

thus placing greater demands on the diminishing supply of land 

suitable for disposal of waste close to urban areas. 

Waste products of a society are, by definition, those substances 

that the generator finds more profitable to discard than to utilize. 

They include agricultural, household, human, and industrial 

wastes (Henstock, 1983). Waste, according to Henstock, (1983) 

can also be defined as anything that is cheaper to throw away 

than to utilize. He further states that this definition does not 

imply that waste is intrinsically valueless; some may have value 

in a different location or circumstance. Therefore waste is seen 

as non-product residual with zero value in the current market 

hence taking consideration of the location of the waste 

(Henstock, 1983). 

A. Definition and Classification of waste 

Several attempts have been made to classify waste. For example, 

wastes have been classified according to: Origin or sources; for 

example household, industrial and recreational wastes: Chemical 

composition; for example organic, toxic, inorganic and 

radioactive wastes: Appearance; for example texture or state e.g. 

dry, liquid, wet or solids and location; for example urban and 

rural wastes. Conventionally, however, wastes have been 

grouped into two major categories: solid waste and liquid waste 

(Feacham et al, 1978, Anderson, Morton and green, 1978). 

Solid wastes are “useless”, unwanted or discarded materials that 

arise from man‟s activities and or not free flowing (WHO. 

Expert committee, 1971). It includes deposited waste particles, 

even when temporarily suspended in air or water. Solid waste 

also refers to the heterogeneous mass of „throw aways‟ from 

urban as well as the more homogenous accumulations of 

agricultural, industrial and mineral wastes (Songonuga, 1979). 

Over the years, different authors have classified wastes in 

different ways but according to section 30 of the control of 

pollution act of 1974, waste is classified into two major 

categories: The first category is the division into three broader 

categories; Industrial waste Commercial waste and Household 

waste. Household waste consists of waste from a private 

dwelling or residential homes or premises forming part of a 

university or even school establishment, hospitals etc. example 

of household waste includes street sweeping, litter, pieces of 

paper, market waste. Industrial waste on the other hand consists 

of waste from any factory within the factory and any premises 

occupied by an industry in national ownership except from mines 

or quarries. Commercial waste consists of waste from premises 

used wholly or mainly for the purposes of sport, recreation or 

entertainment. (Section 30 of the control of pollution act 

(C.o.P)). 

The second division is a more complex system of classification 

which recognizes that solid wastes generation is a function of 

land use and their composition consequently. (Federal ministry 

of housing and environment monograph services no. 2). 

Examples include households, restaurants and market of which 

the composition of waste includes food waste, paper, cardboards, 

clothes, rubber, and glass among others. Other categories are 

commercial, industrial, street sides etc. 

B. Solid waste management 

Waste management is the systematic administration of activities 

which provide for the collection, transportation and processing of 

waste. Waste generation is a reality we have to live with. The 

biggest challenge however is how the generated waste is 

disposed off. Disposal here, according to Henstock (1983), is not 

necessarily disappearance unless recycling is possible but simply 

the transfer of waste from an inconvenient site to a more 

convenient site. Therefore, the principle issues in waste 

management are among others; storage at or near the point of 

generation, collection of waste from where it is stored, Street 

cleansing and disposal of waste. Refuse collection, especially of 

the household waste, is mainly from house to house. However, in 

developing countries, the picture isdifferent (Holmes, 1983). 

Holmes further explains that communal collection system with 

centrally placed skips and bulk containers are most common in 

the developing nations, with refuse vehicles occasionally acting 

as static compactors. 

C. Developments in solid waste management 

In many of the industrialized nations, the waste management 

practices evolved with the 1970‟s focusing on reducing 

environmental impacts (Tanskanen, 2000). This was done by 

creating controlled landfill sites (Read, 2003), establishing waste 

transfer stations or redirecting waste collection vehicle routes 

(Truitt et al. 1969). The 1980‟s and early 1990‟s focused on new 

technological solutions for waste management while the mid 

1990‟s until today, the focus is on resource recovery (Read, 

2003). In this regard recycling, incineration and composting are 

included in Solid Waste Management systems (Chang and Wei 

1999 and MacDonald, 1996). 

Changes in waste management policies in recent times have 

shifted waste management planning from reliance on landfill 

towards Integrated Solid Waste Management (ISWM) 

approaches (Read 2003). New directives/legislations are being 

promulgated in the European Union and the United States of 

America on waste disposal in the interest of the environment. 

Examples among them are; the January 1st 2003 increase in tax 

to 370 Swedish Kronor per ton of land filled waste in Sweden 

(RVF 2003); and the 1993 United States‟ Resource Conservation 

and Recovery Act (RCRA) Subtitle D which requires landfills to 

be impermeably lined and equipped with leachate and gas 

collection equipment (Pacey, 1999). These policies and their 

enforcement have helped the developed nations in implementing 

the waste hierarchy; prevention, materials recovery, incineration 

and landfill. For instance the 1993 Government Action Plan on 

Waste and Recycling in Denmark set out to achieve targets of 

54% recycling, 25% incineration and 21% landfill by the year 

2000 (Sakai et al 1996). In the developing world however, poor 

enforcement or non-existence of waste management policies 

have resulted in the dependence on open dumping. 

Improvements in the area of constructing sanitary landfills in 

these regions have most often been supported by the World Bank 

and other bilateral donor agencies (Johannessen and Boyer, 

1999) 

To achieve waste management objectives and abide by these 

policies, model or systems of waste management have evolved. 

These decision support models involve the use of methods and 

tools such as cost benefit analysis (CBA), life cycle analysis 

LCA and integrated waste management (Morrissey and Browne, 
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2004; Read, 2003). Waste management systems based on CBA 

usuallyconvert all economic, social and environmental impacts 

into monetary terms (Berkhout and Howes, 1997). In this case 

economic impacts are readily obtained by the cost of building 

waste management facilities and the revenues generated from 

such facilities. Social and environmental impacts are estimated 

by the cost of abating pollution from a waste treatment facility 

and or how much the public is willing to pay for an 

environmental improvement (ISO 14040: 1997). These 

estimations go into deciding which waste management option 

offers the best benefit and has been adapted in the Irish waste 

management plans (O‟Sullivan 2001). Maximizing economic 

efficiency is usually the dominant factor in CBA at the costs of 

environmental and social criteria, which is not a sustainable 

approach to waste management (Morrissey and Browne 2004). 

Those waste management practices based on the LCA of 

products involve the evaluation of the environmental aspects and 

potential impacts throughout a product‟s life from raw material 

acquisition through production, use and final disposal” (ISO 

14040: 1997). Very recent waste management systems are 

concerned with the whole life cycle of products (Brorson and 

Larson 1999; McDougall et al., 2001) with the aim of making a 

complete assessment of the systems environmental impact. This 

approach is essentially for waste minimization as it affords the 

producers the opportunity to alternative production routes and 

waste reduction strategies (Berkhout and Howes (1997). LCA is 

however, a specific and technical environmental accounting 

process that is unable to deal effectively with social issues. Petts 

(2000) observes that LCA though covers environmental and 

economic sustainability does not consider social aspects such as 

health effect predictions and therefore, cannot be considered a 

sustainable waste management system. 

Other waste management systems are based on integration of 

different waste management practices. The concept of integrated 

waste management developed by McDougall et al(200 1) links 

waste streams, waste collection, treatment and disposal methods 

with the LCA concepts while aiming at achieving environmental 

benefits, economic optimization and social acceptability. For a 

waste management system to be sustainable, it needs to be 

environmentally effective, economically affordable and socially 

acceptable (Nilsson-Djerf and McDougall 2000). This point is 

buttressed by Petts (2000) who stressed that the best Solid Waste 

Management system must be related to local environmental, 

economic and social priorities and must go further to involve the 

public before important waste management decisions are made. 

Social, environmental and economic compatibilities are therefore 

observed to be the dimensions of sustainable waste management 

models or strategies (Jos et al 1999; Morrissey and Browne 

2004). 

D. The process of solid waste management 

The statutory obligation to collect and dispose solid waste 

generated in the community normally is that of the local 

government. Several local governments recognize and accept the 

responsibility but discharging the responsibility is normally a 

task to look out for. 

There are two ways to manage solid waste; the high-waste 

approach and the low waste approach. The high waste approach 

involves leaving the waste somewhere, burning it, or burying it. 

Landfills, the symbol of the high-waste approach, have the 

proven reputation of preventing solid waste from degrading, not 

to mention attracting a lot of traffic, noise, and dust to the 

surrounding areas. On the other side, burning solid waste in 

incinerators disinfects it and reduces the volume and weight, but 

incinerators emit small but noticeable amounts of lead, cadmium, 

mercury, and other toxic substances into the air we breathe. The 

most frightening item piped into the atmosphere due to this 

method is dioxins (Smargon, 1999). 

The low-waste approach is on the other hand two-fold: 

attempting to produce as little solid waste as possible, and 

diverting as much solid waste away from landfills and 

incinerators. The recycling bin is the symbol of the low-waste 

approach, but it hasn‟t caught up In many developing countries 

to make a noticeable difference (Smargon, 1999). 

From the approaches mentioned, it is clear that a form of cycle is 

involved in the entire process of solid waste management. This 

cycle is made up of storage of waste, collection and finally 

processing the waste. Indeed, of the tripartite, the collection 

remains an intractable problem in many developing countries. 

The most satisfactory method of refuse storage is to require each 

household to provide a covered metal or plastic dustbin or any 

other acceptable receptacle into which the refuse is placed. The 

size and weight of the dustbin are factors to consider in that they 

should not be cumbersome for the laborers to carry. The capacity 

of the dustbins must be in relation to the frequency of removal, 

because if the dustbin stays for too many days, putrefaction 

would set in which may result into undesirable menace. One of 

the most common central refuse storage facilities is the 

communal dustbin: 

It is the responsibility of waste management agencies to provide 

central dustbins at strategic locations from where they are picked 

up by specially designed refuse collection vehicles. The 

introduction of specially designed dustbins mounted on wheels 

has become a big improvement of the open communal dustbins 

due to their portable nature. 

A variety of special vehicles are used for transportation of refuse 

to dumping sites. The categories of vehicles used include; open 

top truck, the closed top non compacting truck, the closed top 

compacting truck and pulverizing truck. It is preferable that the 

vehicles used for refuse transportation have the following 

characteristics: They should be diesel engine vehicles; They 

should have tipping gear for mechanical unloading and 

collapsible sides when the tipping gear gets faulty; They should 

have sitting space for laborers as it is not advisable for laborers 

to sit on refuse; The sitting apartment should have a roof for 

protection rain and sun; Spares should be readily available. 

Some of the factors to consider when planning for transportation 

of refuse to the disposal site include: the physical layout of the 

community; the distance between the collection depots and the 

disposal sites; types of transportation vehicle and equipment; the 

climatic condition of the area. 

Refuse disposal is a very important aspect of waste management. 

The reliability of a disposal method is very important factor to 

consider. There are many options of waste disposal and hence 

the method adopted will depend largely on what the operators 

wish to achieve after consideration of many factors. Refuse 

disposal processes may be divided into four groups: Those 

involving removal of refuse from immediate human 
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environment; those involving hiding the refuse from human 

immediate environment; those involving stabilizing the refuse; 

those involving physical conversion of refuse into other forms. 

In many cases, a combination of two or more methods of 

disposal is likely to be used. Some of the disposal methods are 

controlled tipping or sanitary landfill, incineration, composting 

and burying. 

E. Conceptual Framework 

Concepts are sometimes seen as foundations of communication 

which are abstracted from perceptions and are used to convey 

and transmit information (Nachmias and Nachmias 1996; 

Lundeqvist 1999). This study is based on the conceptual 

development of an integrated waste management system that has 

the ability to include social and environmental compatibilities as 

the dimensions of a sustainable waste management system. This 

focuses on the existing waste management system, the feasibility 

of various waste disposal techniques and the integration of waste 

management practices. In the development of this concept, 

system thinking plays an important role. System Thinking is 

defined as “a science that deals with the organization of logic 

and integration of disciplines for understanding patterns and 

relations of complex problems” (Haraldsson 2004). 

Understanding the connections and relations between systems or 

factors which are apparently remote is the basis of system 

thinking. It is about taking a problem apart and reassembling it in 

order to understand its components and feedback relationships” 

(Haraldsson 2004). In that respect Causal Loop Diagrams 

(CLDs) are used to reflect the interactions of the various 

systems. The CLD “is a group of interacting, interrelated, or 

interdependent components that form a complex and unified 

whole” (Anderson et al. 1997) and is used here to describe the 

interactions through cause and effects (causalities) between 

variable systems and their active circular influence and the extent 

to which these systems are interconnected. In the CLD language, 

a „+„ sign at the head of an arrow shows a positive relationship 

between the two connecting variables at the arrowhead and the 

tail. For instance sign connecting population and total waste in 

the environment shows that an increase in human population 

increases the amount of waste in the environment or a decrease 

in human population leads to a decrease in the amount of waste 

in the environment. Also, a „-„sign shows an opposite 

relationship between the two connecting variables. As an 

example, the more land filling or dumping of waste occurs, the 

less the available landfill or damp space. 

All the sets of interdependent variables in the causalities can be 

integrated in a system that has the ability of organizing a set of 

different information.GIS is one such system that has the ability 

to integrate both spatial and non-spatial data for purpose of 

problem solving. 
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IV. METHODOLOGY/ MATERIALS 

A. Materials 

The materials that were used for processing data included both 

hardware and software. The hardware used are listed in the table 

below.  

Table 3.1: Table showing hardware used for the study 

  
Source: (NICHOLAS E. O., 2015).  

The software used were mainly three; Microsoft office, SPSS 

software and Arc GIS version 9.2 software. 

ARCGIS version 9.2 was used for geo referencing analysis, 

digitization and creation of layouts while Microsoft word from 

Microsoft office was used for word processing of all the 

processes and results of the research work. Microsoft excel was 

used for the creation of tables and storage of the field data 

collected. The SPSS statistical software package was used for 

analysis of questionnaires and subsequent production of graphs. 

B. Data Sources 

The data used for this research were collected mainly from the 

primary and secondary sources. The primary data collection 

process involved the use of Global position system, (GPS) 

receiver to obtain the coordinates of waste collection receptacles 

and also control points which were used for georeferencing the 

map of the study area. Similarly, questionnaire data sought 

information on the type of waste collection bins used at the 

household level, central waste collection facility used, and 

frequency of waste collection by the waste collection vehicles 

and information on the general waste management strategies of 

the waste management system in Obafemi Awolowo University. 

The secondary data used were high resolution Ikonos imagery of 

2007 and a base map of Obafemi Awolowo University. The 

imagery was used to determine land use pattern of the study area. 

C. Data Collection Procedure 

Data collection is the backbone of any research work and it is 

from the data collected that a database can be prepared and 

analysis done of the targeted study area. 

Questionnaire data collection 

The questionnaire data collection was done on the basis of 

households. Multistage sampling was used in order to select 

respondents to the questionnaires. This was done by stratifying 

the study area into four major categories on the basis of 

functions; the business area, the hostel area, the faculties‟ area, 

and the staff residential area. Appropriate procedures were then 

used to select respondents from each spectrum. 

Questionnaires were administered by using sampling technique. 

Random sampling was done of the entire population. The target 

groups in the sampling included students, members of staff and 

the business community. Questionnaires were administered to 

the mentioned categories. 

The information on the questionnaires was divided into three 

main sections. The first section had the socio demographic 

characteristics of respondents which included age, sex, marital 

status, occupation and educational level. The second section of 

the questionnaires entailed information on the type of solid waste 

commonly generated and disposal techniques. The final section 

of the questionnaire had general information on the general 

perception about the waste management in O.A.U. 

Secondary data collection 

Maps of O.A.U and Ile-Ife city in Nigeria which form the 

secondary data sources were obtained from The African Centre 

for Space Science and Technology Education-English. 

D. Data Preparation and Analysis 

The high resolution imagery of the study area and the 

topographic map of Obafemi Awolowo University were exported 

to the ARCGIS 9.2 software environment for analysis to 

determine land use patterns of the study area. The following 

processes were employed in the analysis.The map of 0.A.U. was 

scanned and then exported to ARCGIS version 9.2 environment 

where the map was geo-referenced to convert the image into 

raster format. After geo-referencing, on —screen digitization of 

the map was performed. Different information such as road 

network, buildings, rivers and dams were located spatially in 

point, line and polygon features as required through the process 

of digitizing. 

The various waste collection sites in Obafemi Awolowo 

University which is the study area, were visited and with the help 

of a hand held Global Positioning System (GPS), the 

geographical locations of the waste collection sites were 

obtained. The locational data obtained was in UTM (Universal 

Transverse Mercator) coordinates. The data obtained was typed 

in excel after which the data was exported to ArcGIS 

environment for various operations and analysis. 

The following conditions were put up for querying to perform 

proximity analysis of the waste collection receptacles: 

i. The waste collection sites should be located at a distance of 

less than 1 50m from buildings because for easy accessibility. 

ii. The waste collection sites should be located at a distance not 

greater than 500m from any road. This condition was set up to 

reduce expense of transportation but at the same time not causing 

barriers on the roads to cause accidents. 

iii. The waste collection sites should be located not less than 

l00m from the existing rivers. This was to ensure the rivers are 

not contaminated incase waste overflows from the central waste 

collection bins. The above conditions were queried by location in 

Arc GIS environment. 
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Table 3.3: Ground control points for the central waste collection sites, 

 
(Source: Nicholas E. O, 2015) 
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Buffering 

A buffer operation was performed around the overall dumpsite at 

a distance of 1 500m from the existing settlements and water 

course. This was done to assess possible effects of the location of 

the overall dumpsite to the university population. 

Buffering is one of the ways of analyzing locations of features in 

GIS by measuring distance between one feature and another 
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feature in an area. It helps in determining the relationships 

between selected geographic elements by identifying the 

locations of other elements within a specified distance. Buffer 

operation was used in this research work to assess the closeness 

of the final dumpsite to features such as buildings and rivers. 

 

V. RESULTS AND DISCUSSION 

This chapter presents the results and discussion of the various 

analysis carried out in chapter 3. It is divided into three major 

parts. The first part gives an insight into the land use pattern of 

O.A.U. and the distribution of the existing waste collection sites. 

The second part of this chapter deals with the assessment of how 

the population of O.A.U manages their waste. In this assessment 

the result of a series of questionnaires were analyzed. Finally, 

site suitability analysis results are presented which shows the 

location of the existing dumpsite in O.A.U and possible impacts 

on the environment. 

1. Land use pattern of Obafemi Awolowo University campus 

In an attempt to assess the spatial distribution of waste collection 

sites, the land use pattern of the study area was mapped and the 

result shown in figure 4.1 below. 

 

Analysis from the map in figure 4 showed that a total area of 

597,825.885 square metres was covered by the built up area out 

of the entire 1,835,523.959 square metres. This is approximately 
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33% of the entire study area. This was determined from the 

attribute table of the land use pattern of Obafemi Awolowo 

University shown in the map above. Determination of this area is 

important as it gives an insight into the volume of waste that 

would be generated in the study area and thus aid in policy 

formulation for waste management. 

 

2. Faculty and hostel area 

It was observed that there were a total of 23 central waste 

collection containers distributed all over the faculty and hostel 

area. All the hostels had at least one central waste collection bin 

at their gates except Mozambique and Angola halls which shared 

the two central waste bins in front of Akintola market. This 

implies that the hostels accessed a total of ten waste collection 

bins. The remaining eleven collection containers were distributed 

at the faculty area. This implied easy accessibility to the waste 

collection bins by the hostels populace. However, the remaining 

waste collection containers were distributed at the faculty area. 

3. Staff Quarters 

At the staff quarters, all the households were expected to get 

individual waste collection bins. These bins are to be placed at a 

central location where the collection vehicle can access them 

during waste collection for disposal to the dumpsite. The waste 

collection sites that were present, also referred to as the minor 

sites on the maps produced were mainly small collection bins 

located outside some of the households. 

There were three types of collection bins recommended by the 

management to the residents of the staff quarters. 

• The galvanized iron dustbins which was purchased at about 

8,000 naira 

• The non-portable plastic bins which was purchased at around 

10,000 naira 

• The portable plastic bin which was currently recommended to 

the members of staff at a cost of around 14,000 naira.(waste 

management authority, O.A.U.,2010) 

The senior staff quarters had more of the central bins outside 

their houses compared to the junior staff quarters. This was most 

likely due to the economic status of the senior staff members as 

they were likely to afford the waste collection bins. 

 Proximity Assessment 

A distance of 300m to central waste collection is neither too 

close nor too far to settlements. To determine the existing waste 

collection facilities that are accessible to the buildings and 

subsequently the residents at a distance of 300m, a buffer was 

created and the result found was as shown in fig. 11. 

 

Assessment of Existing Location of Dumpsite 

In an attempt to assess the location of the existing dumpsite, four 

factors were considered: altitude, Roads, Rivers and Buildings 

near the dumpsite. 

1. Heights 

It was discovered that O.A.U. had certain parts fairly hilly while 

other regions were generally flat. The faculty area was based 

mainly in the flat region. The existing dumpsite was placed in 

between two hills making its location to be fairly low, however 

the elevation was still higher than the faculty area and the staff 

quarters area where most buildings are located. The chances of 

waste and or its components being drained from the open 

dumpsite to the lower faculty area during rainy season were quite 

high. The following map in fig.15 shows visualization of the 

elevation of the study area. 
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2. Buildings 

The criterion for locating a dumpsite is at least 1500m from 

existing residential locations. Recent epidemiological research 

has suggested a probable link between living within 2-3 km of a 

landfill site and the occurrence of some diseases (Gergen 

andWeiss, 1992). A buffer was created around the existing 

dumpsite at a distance of 1 000m to the residences. The buffer 

was divided into five rings to assess the effect of the dumpsite to 

people living around the dumpsite at different distances. Figure 

16 below shows buffer of the dumpsite. 

 

3. Roads 

From the analysis, the road network was fairly distributed and 

the location of the final dumpsite was easily accessible by the 

waste collection vehicle. However, the dumpsite was too close to 

the road and there was likelihood of it causing barriers to 

motorists. 

 

4. Rivers and dams (water bodies) 

The existing water bodies were found to be more than l000m 

from the final dumpsite and therefore considered quite safe from 

the effects of the waste disposed off at the dumpsite. 

CONCLUSION 

This study has shown how GIS and remote sensing techniques 

may be used to protect the health and safety of O.A.U. residents, 

by showing how waste planning managers may minimize the 

impacts of waste disposal on the environment and the economy 

through appropriate site selection. A point made in this study is 

that issues such as waste bin allocation and relocation; 

accessibility and suitability of the waste collection points and 

dumpsite planning which should minimize impacts of haphazard 

waste disposal and subsequent impacts are possible through 

geospatial techniques. Finding such sites may be very difficult 

using manual methods, owing to conflicts with interest groups 

over alternative land uses. There is general recognition that the 

citing decision faces what has come to be known as the „Not in 

My Backyard‟ (NIMBY) syndrome, in which every citing 

proposal immediately runs into a backlash from potentially 

affected communities (Lober & Green, 1994, Wright, 1990). 

These kinds of conflicts are found in every country on such 

issues, because everyone is concerned about the value of his own 

property and the ability to enjoy it. The problem is not that sites 

may be found to which no protest will arise, but rather that sites 

should be found which minimize conflict, so as to minimize both 

the actual as well as the perceived risks of waste disposal. 

Similarly, through geodatabase, record keeping of the existing 

waste collection points can be done. This would aid in tracking 

of the functional and non-functional bins. Allocation and 

relocation of bins after specifying certain conditions is made 

easy by using Geospatial technology. 

Recommendations 

1. Obtaining more waste containers for residents at a 

cheaper cost 

The waste department of Obafemi Awolowo University should 

restructure their collection techniques in such a way that some 

containers are for the recyclable waste while others are for waste 

which cannot be recycled. Sorting would help in differentiating 

between the biodegradable and non-biodegradable waste after 

which composting and or recycling can be done. Recycling is 

possible for example, for heavy plastic, plastic bottles, plastic 

bags, metals, and glass. Plastic waste for instance could be 

recycled into waste bins to make up for the shortage in waste 

storage containers. 

2. Better record keeping techniques 

The staff of Obafemi Awolowo University environmental 

department who also, are in charge of waste collection, should 

develop a database for all the existing waste collection facilities 

for better management practices. GIS is a tool that can be used to 

develop a geospatial database and hence improve record keeping 

techniques. 

3. Better waste collection for easier sorting and composting 

Restructuring of the collection containers in such a way that 

some containers are for the recyclable waste while others are for 

waste which cannot be recycled would make sorting easier and 

less manpower would be required. This can be achieved using 

geospatial techniques which would make the work easier and 

cheaper for a more environmentally friendly school. 
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