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Introduction

Solid waste problems already top the issues confronting the urban dwellers and planners
in Nigeria today. There is arbitrary dumping of waste along roads, open space, drainages and
canals. Improper storage, handling, transportation, treatment, and disposal of hazardous
wastes results in an adverse impact on the ecosystem including the human environment.

The management of solid waste is poor and has become a monumental challenge in
Ibadan city, with unprecedented growth of the city and a population density which is among
the highest in the country. The problem is aggravated by the open dump nature of  waste
disposal in almost every part of the city, with no provision for proper Sanitary Landfill for
final disposal.

Site survey has shown that these open dump sites do not conform to the simple definition
of landfill site. Rather, wastes are disposed in an unsatisfactory manner with little regard for
pollution control or aesthetics. These so-called landfills are mere dumps without proper
liners and leachate collection systems. Each layer of garbage is supposed to be lined with
mud, but this is often not done. Many of the landfills are located over groundwater aquifers
near surface water and residential areas, and since natural depressions are selected while
creating landfills, the garbage is even closer to the groundwater.
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Ibadan Metropolis has four functional dump sites. Most of these dumps are near small
towns and communities; in most cases little or nothing is known about the health or
environmental impacts of these dumps on their surrounding environment and people.

The purpose of this study is to assess the potential risk of waste dump sites on their
surrounding environment, with Aba-Eku dumpsite, Ona-Ara L.G.A as the case study. This
research study hopes to provide clearer picture about the health, environmental and economic
impacts of these dumps and the role the board in charge of waste management should play in
investigating and reducing risks at dump sites.

Aim

The aim of this study is to use GIS to assess the potential risk of landfill sites on their
surrounding environment using Aba-Eku landfill site as a case study.

The existing situation of the study area

Ibadan Waste Management Board Authority operates four function landfill sites, some of
which date back to the early 60s. The most widely used of these sites is the Aba-Eku dumpsite,
which is located at the outskirts of the city of Ibadan, along the Akanran Road. The operators of
this site (frequently Ibadan Waste Management Board Authority and private contractors) accept
an uncontrolled mix of commercial, industrial, biomedical, household waste and construction
debris and dump them on this site without sorting or treatment. This equates to open dumping of
wastes of diverse composition ranging from household wastes which includeof disposable nappies
soiled with faeces, domestic waste may also contain blood stained materials such as sanitary
pads, tampons and discarded wound dressings; animal wastes; in-organic wastes; agricultural
wastes; and semi-liquid material comprising sewage sludge, slaughter house waste etc.

Wastes are being dumped on this mass of land on a daily basis in a crude and unscientific
manner. Earth moving tractors come to push waste further inwards; the site is occasionally
fumigated and refuse are often burnt to reduce the volume. No provision is made for the
recording and filling of volume and weight of wastes, types, density and composition of
waste. The site also hosts scavengers picking useful junk and domestic animals were also
found eating food remnants.

Ideally, a landfill site should be 3 kilometres away from a residential land-use and at least
1.5 km away from water bodies, but at this site houses have been built even up to site fence
lines and almost all these buildings have their own well close by.

The Aba-Eku Landfill site covers a total area of 25 acres (about 10 hectares); it is defined
by Longitude 3059�E and 3091�E and Latitude 7019�N and 7022�N. It falls in the periphery of
Ibadan and along the Akanran road, Ona-Ara L.G.A. (Fig. 1).

Data analysis and results

ArcGIS 9.1 installed on the department laboratory was used for geo-referencing the
analogue map, data conversion, data manipulation and analysis.



115GIS-BASED ASSESSMENT OF THE POTENTIAL RISK OF LANDFILL SITES ON THEIR SURROUNDING ...

The following data were used for the analysis in this study: drainage map comprising
rivers and streams; land use map recording built-up areas, agricultural land use and institutional
land use of the area.

Based on the literature and the United States Environmental Protection Agency (U.S.
EPA) standard for site selection, criteria were specified to assume that the site would be
outside the buffer zones of water bodies, built-up areas, institutional and agricultural land
uses.

These were as follows (Source: Ahmad Al-Hanbali, Chiba University):
m at least 3 km away from built-up areas,
m at least 2 km away from water bodies,
m at least 1 km from agricultural land use,
m at least 1 km way from institutions,
m at least should not be more than 500 m away from major roads.

Analysis

A buffer of 3km was created around the landfill site as shown in Figure 2 and it was
overlaid on the built-up area layer, to check whether there are built-up settlements that fall
within that buffer zone. The result showed that a total of fifteen settlements fell within this
zone (see Fig. 2) and may be exposed to the hazardous elements.

For the water bodies, the site should be at least 1.5 km away from water bodies of both
underground and surface water. A buffer of 1.5 km was created around the landfill site and
overlay of the drainage map showed that two main rivers fell within the buffer zone. It was
noticed during field work that almost all the buildings around the landfill site have their
privately constructed well for drinking water. Since many wells fell within the 1.5 km buffer,
both surface and underground water around the site are at high risk of being polluted.

Agricultural land use should be at least a kilometer away from the landfill site. A buffer of
1 km was created round the site and overlaid on the agricultural land use layer. The result
showed that about 80% farmland fell within this buffer zone.

A buffer of 1km was created round the site and also overlaid on the institutional land use
layer, so as to check whether there are schools that fall in the buffer zone.  A total number of
6 schools (both primary and secondary) fell in the 1km buffer zone.

Soil and water sampling results

Soil and water sampling gave a better understanding of the type of waste that had been
disposed of and the level of contaminants in the samples (Table 1, Fig. 3). A total number of
thirteen elements were tested for in the soil and water samples, and for pH and conductivity.
All the elements tested for in the samples were detected; some were found to be at levels
above the permitted standard. The results of the water analyses are shown in Table 2 and the
soil results in Table 3.
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Table 1. Proposed Sampling Locations

edoC edutignoL edutitaL noitpircseD

1S "209.7'0°4 "2090.01'81°7 elpmaSlioS

2S "2436.03'95°3 "4005.9'81°7 elpmaSlioS

3S "2073.63'0°4 "8864.4'91°7 elpmaSlioS

4S "8334.33'1°4 "6404.7'81°7 elpmaSlioS

1W "6434.04'0°4 "2059.5'81°7 elpmaSretaW

2W "6722.55'0°4 "2299.44'81°7 elpmaSretaW

Table 2. Summary of Water Analysis and Water Standards

sretemaraP OHW
sdradnatS

)mpp(

tluseR skrameR

muiclaC 57 036.53 LPB

muisengaM 05 098.12 LPB

muissatoP 01 466.81 LPA

muidoS 051 093.11 LPB

esenagnaM 5.0 66.5 LPA

reppoC 2 033.0 LPB

norI 2.0 67.1 LPA

daeL 10.0 40.0 LPA

lekciN 20.0 70.0 LPA

muimorhC 50.0 30.0 LPB

tlaboC 20.0 10.0 LPB

muimdaC 300.0 00.0 LPB

cniZ 3 018.0 LPB

ytivitcudnoC 052 059 LPA

Hp 5.6 5.6 LP

Source: Field Survey, 2007
APL � Above Permitted Level, BPL � Below Permitted Level,
PL � Permitted Level

sretemaraP sdradnatS
)mpp(

tluseR skrameR

muiclaC elbaliavAtoN 093.24 �

muisengaM elbaliavAtoN 088.7 �

muissatoP elbaliavAtoN 965.0 �

muidoS elbaliavAtoN 81.531 �

esenagnaM elbaliavAtoN 00.272 �

reppoC 01 070.22 LPA

norI 53 7.122 LPA

daeL 58 011.0 LPB

lekciN 53 51.0 LPB

muimorhC 01 21.0 LPB

tlaboC 02 70.0 LPB

muimdaC 8.0 30.0 LPB

cniZ 041 056.115 LPA

Source: Field Survey, 2007
APL � Above Permitted Level, BPL � Below Permitted Level

Table 3. Summary of Soil Analysis and Mean Standards
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Discussion

Based on the laboratory tests carried out on the water and soil samples collected on and
around the dump, the Aba-Eku landfill site was contaminated with hazardous elements, e.g.
Lead, Nickel, Copper, Zinc, Manganese, Iron etc, and contains physical harmful materials
(scrap metals, surface debris). High levels of Iron, Lead, Nickel, Manganese etc were found
in the tested drinking water, which has great health implications as these elements cause
diverse diseases and infections, including cancer, respiratory failure, pnuemoditis,
conjunctivitis, chroiditis etc and can eventually lead to deformity, birth defects and death.
This poses a great threat to the residents living near it and the total environment in general.
Some of these surface contaminants have the potential to run off or erode into adjacent
surface water. This dump poses a high risk to public health and the environment.

Moreover, nearby residents complain of foul odour which often comes from the dump
site, and frequent fog, which is as a result of burning on the site and sudden darkness has
occurred around the area in some few occasions.

The landfill poses a great risk to agricultural productivity in terms of quality and quantity
of farm produce. Elements such as zinc, lead, copper, cobalt, chromium etc. reduce soil
nutrients; have negative influence on activity of micro-organisms which causes reduced
productivity; and pose a great risk to man�s health if this farm produce is consumed.  These
pollutants can lead to different kinds of diseases like cancer, anemia, damage to immune
system, asthma, pneumonitis etc

In conclusion, this site has been regarded as a mere dump site, as regulation states that
landfill that pollute surface waters or contaminate underground water should be considered
�open dump�. This site not only poses a high risk to the health of the residents around it, it
also a threat to the life of the animals that feeds around it, and school children in schools 1 km
away from the site and the environment generally.

Summary

From the analyses carried out, it was shown that fifteen communities, namely Aba-Eku,
Akilapa, Jagun, Amuloko, Elesin, Odi-Odelyole, Badeku, Ogbere-Tioya, Asolo, Aba-emu,
Moga, Akinfenwa, Ajia, Aba-Epo and Odi-Aperin with total population of about hundred
thousand (100,000) people will be endangered by the negative impact of this site, two major
rivers which falls within 1km buffer created around the site also stand the threat of being
polluted by running water from the site.

Conclusion

From the study carried out, it was observed that the landfill site of the study area did not
meet up with the standards set for such operations as the site is in close proximity to small
towns and different land-uses such as educational and agricultural uses. The site poses a
threat to these settlements, both surface and underground water and the environment as
hazardous heavy metals were found in the samples.



118 OPALEYE OLUWAFEMI AKYNOLA

Laboratory analysis of a water sample collected a kilometer away from the site also
shows that surrounding waters have been polluted by heavy metals.

In essence, Aba-Eku Landfill site is considered as an �Open Dump Site� and appears to
pose a high risk to the public health and the environment in general and there is a need for the
body in charge of the site to respond by investigating and potentially remediating the dump.

Recommendation

Due to financial constraint, there are some other analyses that are not performed in the
course of this study and it is therefore suggested that there is a need for the body in charge
of the dumpsite to perform these analyses which include:
m Installation of soil boring for better define site hydrogeology waste contents and to

check for methane gas.
m Proper soil gas survey is needed to determine whether contaminants have migrated

deeper into the ground.
m Comprehensive analysis and monitoring of drinking water wells near the landfill site.
Field survey shows that the type of waste management practice at this site is mere open

dumping and the surface issues at this dump could be remedied by applying additional cover
to the dump, removal of waste materials or debris and vegetating the site to prevent erosion.

The site should be equipped with suitable channeling devices such as ditches, beams or
dikes, to divert surface water runoff from areas contiguous to the dump. Well compacted,
fine grained soils should be used for the final cover to prevent surface water runoff by
minimizing infillation. This should be done at the end of each working day.

Some land use in close proximity to the dump may have to be changed, thereby changing
the potential risk associated with the dump. There is a great need to enlighten the general
public about the heath implications of building around dump sites. There is a need to
incorporate location of dumps into planning and zoning processes for proper practice of
development control in order to restrict further encroachment on the dump, whether it is
residential, commercial, industrial or recreational. There is also the need to summon the town
planning department of Ona-Ara local government concerning the further approval of the
buildings 3 km around the site.

From the survey and through the study carried out, we have to understand that government
has been the major sector involved in waste management, given the magnitude of the resources
required and competing demands required amongst the various economic sectors. Government
can no longer be solely responsible for waste management. This situation prompted the need
to look beyond public finances and to promote private sector and local community in waste
management and there is a great need to enlighten the general public about the heath implication
of building around dump sites.

Considering the situation and state of waste management, there is a need for all urban
development actors the public sector, the private sector, community groups and households
to be involved in the planning and funding of waste management in Ibadan Metropolis.
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Streszczenie

Miasto Ibadan posiada cztery g³ówne wysypiska �mieci, które sta³y siê niemal ma³ymi osiedlami. O ich
wp³ywie na zdrowie czy �rodowisko wiadomo bardzo ma³o. Niniejsze badanie daje pewien obraz
wp³ywu wysypisk �mieci na zdrowie, �rodowisko i gospodarkê oraz pokazuje zakres zagro¿enia
zarówno w odniesieniu do obszaru, jak  i ludno�ci.
W badaniu wykorzystano nastêpuj¹ce metody � pozyskano informacjê o lokalizacji badanego obsza-
ru, zgromadzono dokumentacjê, pobrano i przetestowano próbki gleby i wody, celem wykrycia w nich
niebezpiecznych pierwiastków. Okre�lono kryteria wykorzystania ró¿nych map �ród³owych i na ich
podstawie opracowano bazy danych.
Aby ustaliæ po³o¿enie osiedli (z ich populacj¹), zbiorników wodnych i innych klas u¿ytkowania terenu
znajduj¹cych siê w pobli¿u obszaru wysypiska �mieci oraz by sprawdziæ, czy obszar ten spe³nia
standardowe kryteria dla wyboru miejsca wysypiska �mieci wykonano analizy funkcji s¹siedztwa,
nak³adanie warstw oraz zapytania przestrzenne (selekcja  na podstawie po³o¿enia).
Wyniki analizy pokaza³y, ¿e wszystkie spo�ród piêtnastu osiedli w obrêbie Obszaru Lokalnego Samo-
rz¹du Ona-Ara, których ³¹czna liczba ludno�ci wynosi oko³o 100,000, bêd¹ zagro¿one negatywnym
wp³ywem wysypiska. Sze�æ szkó³ oraz kilka gospodarstw rolnych znajduje siê w buforze 1 km obszaru
zagro¿enia. W buforze tym znajduj¹ siê równie¿ dwie rzeki, które � jak pokaza³y analizy laboratoryjne
� s¹ zanieczyszczane wodami sp³ywaj¹cymi z wysypiska.
Reasumuj¹c, wysypisko Aba-Eku uznane zosta³o za otwarte wysypisko �mieci, poniewa¿ nie spe³ni³o
ustalonych kryteriów i stanowi du¿e zagro¿enie dla zdrowia ludzi oraz okolicznego �rodowiska.
Zaleca siê organom zarz¹dzaj¹cym wysypiskami przeprowadzenie dalszych pomiarów, s³u¿¹cych
monitorowaniu i ograniczaniu ryzyka równie¿ w innych miejscach.

Opaleye Oluwafemi Akynola
phemmyakynola@yahoo.com
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Figure 1. Map showing  Aba-Eku and different landuses
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Figure 2. Map showing  3 km buffering and affected landuses

Figure 3. Proposed sampling map


