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ABSTRACT

Waste management problem result from indiscriminate waste disposal which stems from inadequate planning and
implementation. Industrial growth, technological advancement and higher living standard in today’s society
contribute to the ever increasing generation of solid wastes. The practice of direct dumping of wastes into water
bodies or open abandoned lands without proper treatment has led to serious environmental pollution and health-
related problems. Landfill sites, particularly in developing countries, pose significant health and environmental
problems. Attention to the appropriate landfill site selection according to environmental inventory is important.
Geographical Information System (GIS) technology is effectively used in the process of site selection, which is a
spatial problem.
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1. INTRODUCTION

Waste management deals with the generation, prevention, characterization, monitoring, treatment, handling, re-
use and residual disposition of solid waste. This should be taken with a more serious hand in every state. It requires
the development of integrated computerized systems for obtaining more generalized optimal solutions for the
management of urban solid wastes. Geographical information System (GIS) is a computerized system designed
to capture, manipulate, analyze, manage and present all types of geographical data. It is a very useful tool in waste
management because it allows the user to analyze spatial information, edit data and maps and enhance the
presentation of the resulting operation.

The study under consideration arises from the problems associated with the increase in population and expansion
of the city which is as a result of rural-urban migration. The increase in population leads to increase in the volume
of waste generated in urban centers. The distance of location of disposal site from residential areas also encourage
indiscriminate disposal of waste at illegal location. Also the problem of insufficient disposal sites leads to the
creation of patches of disposal sites all over the places. This study also focuses on identifying the present locations
of disposal and assessing their suitability, determining other locations best suited for disposal sites across the
study area and determining the most appropriate, efficient, fast and least-cost routes for transporting waste to
landfills or recycling centers.
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The determinant of municipal solid waste varies from climate, season, population, social behavior, and income
level, the extent of urbanization, effectiveness of recycling and the presence of industrial activities. Waste from
tropical areas; generally contain a relatively high concentration of organic matters (Diaz et al, 2005). Disposal of
solid waste generated in a community is the ultimate step in a solid waste management system. The open dump
method of solid waste disposal is considered dangerous. This is because of the leachate effect (the chemical and
biological constituent of the waste) which poses risk to human health.

1.1 Statement of Problems
There are problems associated with municipal waste management. Some of which are:
* Increase in population and expansion of the city which is as a result of rural-urban migration.
* Increase in the volume of waste generated in urban centers.
+ Distance of location of disposal site from residential areas also encourage indiscriminate disposal of waste
atillegal location.
»  Problem of insufficient disposal sites leads to the creation of patches of disposal sites all over the places.

1.2 Challenges
»  This study focuses on identifying the present locations of disposal and assessing their suitability,
+ determining other locations best suited for disposal sites across the study area, and
»  Determining the most appropriate, efficient, fast and least-cost routes for transporting waste to landfills
or recycling centers.

2. GEOGRAPHIC INFORMATION SYSTEMS APPLICATION

The development of integrated computerized systems for obtaining more generalized optimal solutions for the
management of urban solid wastes is needful for solving locational and management problems being
encountered in municipal waste management.

Geospatial or Geographical information System (GIS) is a computerized system designed to capture, manipulate,
analyze, manage and present all types of geographical data. It is a very useful tool in waste management because
it allows the user to analyze spatial information, edit data and maps and enhance the presentation of the resulting
operation.

2.1 Geo-Database

A geo-database is a database with extension of storing, indexing, querying, and manipulating geographic
information and spatial data. While some geo-database has some function built in to allow geo-processing, the
primary benefit of data base is in the “database type” capability that it gives to spatial data. Some of these
capabilities include easy access using standard database driver such as ODBC, the ability to easily link or join
tables, also indexing the group spatial dataset independent of software platform. Geo-database allows you to make
the features in the GIS environment smarter and intelligently modified.

2.2 The Study Area

The area under study (Abeokuta) is both the capital and administrative headquarters of Ogun state which is situated
in the southwest part of Nigeria with coordinates between latitudes 7”9”N and 7”19”N and longitudes 30”29’E
and 30”41’E (Akanni 2005). It consist of two adjacent local government district- Abeokuta North and Abeokuta
South. It encompasses a wide range of urban geography, including three main line train station, a football stadium,
popular shopping centers, tourist such as the Olumo rock. The area experiences a high influx of visitors who
commute the area for work, education, shopping or visit the area for its theater, tourist centers, cinemas,
restaurants, bars, music and other attractions.
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The historical importance of Ogun state together with its strategic location in southwest region of Nigeria had
greatly contributed to its rapid population growth rate. The 2005 population census recorded population of
Abeokuta town (i.e. two LGAs in the town) at 593,140. In recent times, the population has greatly increased as a
result of increased employment opportunities, social amenities and infrastructures been provided by the
government, such as:

The construction of good roads

The construction of industries

Renovation of the education sector

Rebuilding the health sector.

Fortifying the Agricultural sector

Creating a conducive environment for investors trooping into the city.

The establishment of many more governmental and private departments.

The impact of several educational institutions in building the population is particularly remarkable.

2.3 Scope of The Study

This research gives an overview of how GIS can be used as a potential analytical tool to control
and monitor waste disposal in Nigeria, using Abeokuta metropolis as a case study.

» The spatial scope of the study concerns only Abeokuta metropolis: this comprises Abeokuta
North Local government and Abeokuta South Local Government. In terms of depth of
investigation.

» The research is restricted to the spatial distribution of the wastes collection points in terms of
their geographical location, type and legality; and solid waste composition in relation to various
land uses.

2.4 Significance of The Study
The study among others:

Provides save storage and backup of all document and efficient means of retrieving waste management
records.

Helps to identify waste disposal sites.

Helps to identify both legal and illegal waste disposal sites.

Helps to control environmental pollution.

Helps solid waste managers to plan for effective collection and disposal of waste.

25 Objectlves Of The Study

To produce a map of Abeokuta showing streets and create an attribute database containing the
addresses, types and purpose of buildings (residential, industrial e.t.c.) as well as street names with a
view of aiding solid waste collection officers to map out areas of high/low concentration of waste for
effective planning towards collection.

To build a road network analysis to assist the waste collectors to get the shortest and easiest route from
waste collection points to waste disposal points.

To carry out a detailed analysis on the type and volume generated in an area within a given period of time
and discovering the factors responsible for the type and volume.
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3. METHODOLOGY
*  Spatial and Aspatial data
+ Data generation: map, photographs, digitization using CAD, GPS, QGIS 2.10, geo-referencing
+ Data conversion tools: computer system, camera, digitizer, scanner, plotter,
»  Geo-Database creation: Translation of conceptual model to logical design, relational database.
4. ANALYSIS
4.1 Mapping and Creation of Data Base

STEP1: Creating tables for the coordinates

qule 1: Coordlnate Table created for the Location of the Dumplng Sites on the Map of the Study Area
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STEP 2: Plotting the coordinates on the map
»  With the data already in the data base, the QGIS 2.10 was made active and the table in which the
coordinates were saved was retrieved. The map was then open and the unit added to the coordinates.
From the View menu >Add Event Theme was chosen; afterwards the name of the table in which the
coordinate was stored was selected. At this point the location of each waste disposal sites and their
geographical location automatically add to the map as point.

The dumpsites in Abeokuta were located on a map in Figure 1. The legal dumpsites are located at
Saje (Old Quarry Site) which happens to be the largest dumpsite in Abeokuta; Olomore, Totoro
and Ita-Oshin areas while the illegal dumpsites are arbitrarily located at any available space.
Some of them as shown in Fig 1, include Lafenwa, Oke-Efon, llugun, Ita-Eko, Akinolugbade areas, etc.
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Figure 1: Location of Existing Dumpsites in Abeokuta on the Map

Map Views Of The Dumpsites With Existing Road And Drainage Networks
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Figure 2: Map of Qud{Area Showing the Legal and lllegal Dumpsites in Abeokuta
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Figure 3: Map of Study Area Showing the lllegal Dumpsites in Abeokuta highlighted in yellow
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Figure 4: Map of Study Area Showing the Legal Dumpsites in Abeokuta highlighted in yellow
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Fig 6: Drainage Networks
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5. CONCLUSION AND RECOMMENDATION

5.1: Conclusion

It has been demonstrated beyond every reasonable doubt that GIS is a very important tool for determining the
most appropriate locations for sitting disposal sites and finding the least-cost travel routes for waste transportation
and disposal. Therefore, the proposed disposal sites should be considered as appropriate waste disposal / landfill
sites and as such, approved for location. Locating disposal / landfill sites should not be arbitrary and its
management should be deliberately planned and consistent to ensure a continuous and efficient waste
management program. Transport routes should be short to allow for multiple trips, efficiency in waste collection
and transportation and cost-effectiveness.

5.2: Recommendation

The following recommendations are made:
+ Saje disposal site should be retained and considered a possible location for siting landfill.
+ Olomore and Totoro disposal sites should be relocated while Sam-Ewang and Ita-lka disposal sites
should be upgraded and made to function as legal waste disposal sites.
+ Access roads should be well delineated and connecting roads should be put in good condition for easy
access to the dumping sites by the waste transporters.
o The road network should be expanded to enable a wider coverage of inaccessible areas for efficient

waste collection and transportation.
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