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Abstract
As we live and use different kinds of materials daily, we inevitably generate solid wastes. One of the
methods used to dispose of them is landfills. This involves burying the wastes in specially constructed sites
and closing them. Solid waste is mainly biomass generally made up of materials that accumulate on the site
where they are generated. Although there are different methods of solid waste disposal, landfill has historically
been used as a primary method of waste disposal. The old landfill was a simple hole in the ground into
which the solid waste was dumped. But the modern municipal solid waste landfill is constructed above an
impermeable clay layer lined with an impermeable membrane and closed with topsoil. The selection of
landfill sites is dependent on an understanding of the local geologic condition and local citizen concerns.
Landfills have their advantages which include their use as a source of energy to produce electricity or heat.
Landfill gas can be used in place of the conventional fossil fuel in certain applications. It is generated
twenty-four hours a day, seven days a week. Using landfill gas can significantly reduce its emission of
methane and avoid the need to produce energy from fossil fuels. As good as landfills are, they have some
environmental drawbacks. These include habitat and biodiversity loss, air pollution, carbon dioxide emission
and global warming. At present, solid waste disposal in Imo State and Nigeria as a whole lives much to be
desired. Nigeria should follow the footsteps of the USA. It is recommended that Imo State, (as well as
other states with no modern landfills), initiates the use of modern landfills for the disposal of solid wastes.
The streets and gutters should be kept free from solid wastes. For the meantime, landfills should be used
for disposal of solid wastes rather than for generation of heat and electricity as these are capitals intensive
and not economically viable.
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 Various technologies used to extract the valuable
material from the ore in milling, operations generate
wastes that need to be discarded.
 Water that drains from piles of waste rock often

contains some hazardous waste materials such as
asbestos, arsenic, lead, and radioactive materials
which accumulate, and need to be removed.
ii. Agricultural wastes. These are believed to be the
second most common form of wastes. They involve
wastes from raising of animals as well as harvesting
and processing of the crops and trees.
iii. Industrial Solid Wastes. These are wastes from
sources other than mining wastes generated from
industrial operations.
iv. Municipal solid wastes (MSW). These are
materials that people in a city no longer want or need
because they are old, broken, spoilt, or have no
further use. They include all the solid wastes
produced by the city dwellers or inhabitants,
commercial set-ups and institutions.

 1.0 Introduction

As we live and use different kinds of materials every
day, we are prone to accumulating solid wastes
among other kinds of wastes. One of the methods
used to dispose of solid wastes is the establishment
of landfills. Solid waste is a major form of biomass
generally made up of materials that accumulate on
the site where they are generated. This means that
they are different from water and airborne wastes
that are usually carried away from the site where
they are produced. There are different kinds of solid
wastes and these depend on the sector of the
economy responsible for producing them. They
include:
i. Mining wastes which are generated in three primary
ways, namely:

Routine removal of large amounts of rock and
solid wastes in most mining operations to get to the
valuable ore.



1.1 Methods of Waste Disposal
One of the methods used for the disposal of solid
wastes is the establishment of landfills as stated
above. The other methods which preclude this
discourse are:
i. Incineration: This involves burning refuse in a
controlled manner.
ii. Producing mulch and compost: Mulch is composed
of organic materials used to cover the soil. It is usually
used to protect areas where the soil is disturbed in
order to control the growth of undesirable vegetation
in some kinds of plantings.
iii. Composting: This involves allowing the natural
process of decomposition to transform organic
materials into compost or manure, a humuslike
material with many environmental benefits.
iv. Source Reduction: This is the practice of designing,
manufacturing, purchasing, using and reusing
materials in order to reduce the amount of waste or
its toxicity.
v. Recycling: This Is the process of reclaiming a
resource and using it for another or the same structure
or purpose. It is a strategy to reduce resource use
by returning used or waste materials from the
consumption phase to the production phase of the
economy (Chiras, 2016).

2.0 Landfills

A landfill is a depression in the ground or excavated
site in which waste is deposited (Chiras, 2016).  It
involves burying the wastes in a specially constructed
site. For a long time it has historically been the primary
method of waste disposal because it is considered
the cheapest and most convenient, and because the
threat of groundwater contamination was not initially
recognized.  Landfill is a hole in the ground where
solid waste is deposited (McKinney »¬ ¿´. 2013).
The old landfill was a simple hole in the ground into
which garbage is dumped and burned periodically.
A modern sanitary landfill is a waste storage site
constructed above an impermeable clay layer that is
lined with an impermeable membrane and includes
mechanisms for dealing with liquid and gas materials
generated by the contents of the landfill (Enger and
Smith, 2013).  It is a self- contained unit that is
separated from the soil by impermeable membrane
and sealed when filled. Methane gas and liquid
generated by the decomposition of the landfill
contents and groundwater are continuously moni-

tored to ensure that wastes are neither escaping to
the air nor entering the groundwater which if it does,
will contaminate the groundwater which many people
use for drinking through wells (bore holes) (Enger
and Smith, 2013) (see Figure 1).  In a modern
sanitary landfill, the hole is lined so that materials
will not escape, and it is covered with layers of dirt
as it is progressively filled. When completely filled,
it is capped and sealed with more dirt and top soil.
In a simplest sense, a modern sanitary landfill is
essentially a closed dump (McKinney »¬ ¿´. 2013).
The selection of landfill sites is based on an
understanding of local geologic conditions such as
the presence of suitable clay base, groundwater
geology, soil type and local citizen concerns (see
Figure 2).

Figure 1: How a Modern Landfill works. A well
designed Modern Landfill (Enger and Smith, 2013).

3.0 Advantages of Landfill

The use of landfill for solid waste disposal has several
advantages or benefits. They include the following:
i. Landfill can be used as a source of energy to
produce electricity or heat.
ii. Landfill gas can be used in place of the conventional
fossil fuel in certain applications.
iii. The gas from landfill is generated twenty-four
hours a day, seven days a week and is therefore
reliable and continuously available.
iv. Using landfill gas can significantly reduce its
emission of methane and avoid the need to produce
energy from fossil fuels, hereby reducing the emission
of carbon dioxide, sulfur dioxide, nitrogen oxides
and other pollutants from fossil fuel combustion.
v. It reduces the unsanitary pile-up of wastes in urban
(municipal) areas.
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Figure 2: Protest against Environmental Injustice in
1982, in Warren County North Carolina USA when
landfills were sited near poor people’s homes.
(African- Americans) with dumping of hazardous
wastes (PCBs) (Enger and Smith, 2013).

vi. Methane (CH4) gas produced in landfills can be
drawn off and sold as fuel supplementing natural gas
(Chiras, 2016).

4.0 Environmental Issues (Disadvantages)

As good as landfills appear to be, they bring about
some worrisome environmental issues.
i. They cause habitat and biodiversity loss. It is
estimated that throughout the world there are 1.3
billion people who cannot obtain enough wood or
must harvest wood at a rate that exceeds its growth.
ii. Landfills take a lot of land space. As stated before,
the landfill near Fayette, MS has 162 acres (65.6
hecters) of land which is a lot of land space.
iii. Methane emission is a source of air pollution. It is
a greenhouse gas (CH4) produced as bacteria
decompose certain organic components of the
landfill. This methane must be removed from the
landfill on a regular basis or it could accumulate and
form a hazard if it ignited (McKinney, 2013).
iv. Leachate is formed as water percolates through
the refuse, either from the top, such as from rain
falling on the landfill, or laterally because of ground-

water flow intercepting the landfill. Leachate is
essentially an aqueous solution containing any
chemicals and particles that can be dissolved, leached
or removed from the trash, including in some
instances, live diseases producing microorganisms.
Leachate can be a hazard and concentrated brew
of substances (McKinney »¬ ¿´. 2013).
v. Carbon Dioxide and Global Warming occur with
establishment of landfills. A consensus exists among
scientists that biomass fuels and wastes used in a
sustainable manner result in no increase in
atmospheric carbon dioxide. But this is doubtful.
vi. Landfills, like dumps, require a great deal of
energy for excavation, filling and hauling trash.
vii. “Landfills can pollute ground water. Toxic
household wastes (paint thinners, pesticides, and
other poisons) and feces (from disposable diapers,
kitty liter and backyard clean up of Rover’s messes)
are discarded in municipal landfills where they can
leak into groundwater. Landfills are a major source
of groundwater contamination.”
viii. “They produce methane gas from the
decomposition of organic materials. Methane is
explosive at relatively low concentrations”
ix. “Landfills sink or subside as the organic trash
decays, requiring additional re-grading and filling”.
x. “They have low social acceptability. Quite
understandably, most people don’t want the noise
traffic, and blowing debris that come with even the
best managed landfills.”
xi. Effects on Food Production- Although the use of
marginal or underutilized land to grow energy crops
may make sense, using fertile cropland does not.
xii. Environmental Justice: Health hazard caused by
siting landfills in the neighborhoods of poor people
is oppressive (see Figure 3).
xiii. Gas production is limited if generation of solid
waste is minimal.

5.0 The United States Situation

Until the 1960’s garbage (open) dumps were
prevalent features of the United States landscape.
Open dumps have been replaced by the sanitary
landfill. A sanitary landfill is a natural or humanmade
depression into which the solid wastes are dumped,
compressed and daily covered with a layer of dirt.
Because trash is covered each day with a layer of
dirt, odor, flies, rodents, and potential health
problems are eliminated or sharply reduced (Chiras,
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Figure 3: Dump truck evacuating trash in landfill.

2016).

5.1 An Active Landfill in Mississippi.
One of the many active landfills in the State of
Mississippi, USA is located about 6 miles west of
Fayette. It is called Riverbend Environmental
Services Landfill. It occupies a land area of 162
acres (65.6 hecters). Its land space will not be filled
in the next hundred years (personal communication
by the Director of the facility.) it is divided into “cells”.
After one cell is filled or used up, another one is
established and used. Only three cells have been so
far used. Each cell is about 5 1/2 acres. It takes
about 2 1/2 years to fill a cell. The maximum height
or elevation of the filled cell is 150ft. The solid waste
is covered every day with about 6 inches of soil or
dirt (see Figure 4-13).

Figure 4 A: Landfill in Fayette, Mississippi.

6.0 The Nigerian Situation

Until the 1960’s garbage (open) dumps were
prevalent features in the United States (Chiras 2016)
as stated above. But up till the present time, this
situation prevails in Nigeria. There appears to be no
end in sight in the future.

Figure 4 B: Dr. Acholonu (left in lab coat) and
students on field trip to Riverbend Environmental
Services Landfill, Fayette, MS. April 26, 2013.

Figure 5: Dr. Acholonu pointing at pipe for monitoring
methane gas emission.

Figure 6: Pipe for checking groundwater pollution.
Level of water coming from the decomposition of
landfill contents (leachate) that needs to be drained.

Trash
coming out from the truck.
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Methane
monitoring pipe

Landfill director,
Mr. Densing, showing

the pipe or well.

Groundwater monitoring
pipe or well to assure that
the water is not being
contaminated by leachate
from landfill.



Figure 9: 18 wheeler truck in landfill tipper about to
be lifted to deposit trash.

A

B
Figures 10 A and B: Landfill tipper lifting 18 wheeler
truck to dump trash into landfill.

called landfill should be consistently written as open
dump site and not “dump site/ landfill” as seen in
some literature. “Indiscriminate disposal and
dumping of waste is a common practice in Nigerian
cities” (Landfill Recovery and use in Nigeria page
14 1.2).

Figure 7: Dr. Acholonu near part of the leachate
system.

A.

B.
Figures 8 A and B: 18 wheeler truck backing into
landfill tipper to evacuate trash.

6.1 Solid Waste Management in Nigeria
While Landfill is employed as a method of solid
waste disposal in the United States, this is hardly
the case in Nigeria. This is more so if we accept the
simplest definition of a landfill as “a closed dump”
(McKinney »¬ ¿´. 2013). To date, Nigeria has no
modern sanitary landfill; no closed dump. What is

Tipper
Truck
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Figure 12 C: Panoramic view of part of the landfill
and a bulldozer.

labeled as landfills (As stated above, a simple
working definition of a modern sanitary landfill is a
closed dump). They include the Mpape Dumpsite
and Gosa Dumpsite in Abuja, the nation’s capital,
Afofumra Dumpsite, Awotan Dumpsite (Figure 13),
Lapite Dumpsite and Ajabanga Dumpsite in Ibadan,
Oyo State (Figure 14). Table 1 shows typical waste
generation in some cities in Nigeria. It shows that
Lagos the former capital of Nigeria with the highest
population of 8 million people generates more waste
(255,506 tonnage per month) than the other cities
while Nsukka, the home of University of Nigeria, a
semi- rural or suburban area, has the least (12,000
tonnage per month).

A.

B.
Figures 13 A and B: Photographs of Gosa Dumpsite
(Abuja).

Figure 11: Shows Caterpillar Dump Truck for
carrying solid wastes.

Figure 12 A: Dr. Acholonu showing or pointing at
part of the landfill indicating a panoramic view of the
landfill.

Figure 12 B: This gives a panoramic view of part of
the landfill and 18 wheeler truck moving away from
the landfill tipper.

In many cities, wastes are dumped on the ground
surface with no excavation! In addition, there is the
cultivated habit of continuous discharge of wastes
into streams and rivers without treatment. These are
potential health hazards and among other things,
pollute the air and water. There are some recognized
operating open dumpsites in Nigeria erroneously

Part of
impermeable

membrane that separates
the landfill from the soil below.
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A

B: (http://www.greendiary.com/e-waste-poisoning-
in-nigeria.html).
Figure 16 A and B: Electronic Solid Wastes.
According to the EPA (Environmental Protection
Agency), more than 40 million computers alone
became obsolete in 2007, and the numbers keep
rising (Source: Enger and Smith, 2013).

Figure 17: Solid waste clogging Douglas Road, a
major road in Owerri City, Imo State, March, 2014.

It is about time that modern sanitary landfills such as
the Riverbend Environmental Services Landfill in
Fayette, Mississippi are constructed in Nigeria and
made operational.

These are mainly dumpsites as indicated. They are
not like the landfills in the U.S. or are not constructed
as modern sanitary landfills. In Nigeria several dump-

A

B
Figures 14 A and B: Photographs of Afofunra (Aba-
Eku) Dumpsite (Ibadan).
(Note that this is an open dumpsite and not a modern
sanitary landfill.)

A

B
Figures 15 A and B: Photographs of Awotan (Apete)
Dumpsite (Ibadan).

Open dumpsite
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Table 1: The typical waste generation in some urban cities in Nigeria

Source: All Sites Engineering Ltd (Ogwueleka, 2009)

City Population Agency Tonnage per 
month

Density 
(Kg/m

3
)

Kg / Capita /
Day

Lagos 8,029,200 Lagos State Management Authority 255,556 294 0.63
Kano 3,348,700 Kano State Environmental 

Protection Agency
156,676 290 0.56

Ibadan 307,840 Oyo State Environmental Protection 
Agency

135,391 330 0.51

Kaduna 1,458,900 Kaduna State Environmental 
Protection Agency

114,433 320 0.58

Port 
Harcourt 

1,053,900 Rivers State Environmental 
Protection Agency

117,825 300 0.60

Makurdi 249,000 Urban Development Board 24,242 340 0.48
Onitsha 509,500 Anambra State Environmental 

Protection Agency
84,137 310 0.53

Nsukka 100,700 Enugu State Environmental 
Protection Agency

12,000 370 0.44

Abuja 159,900 Abuja Environmental Protection 
Agency

14,785 280 0.66

sites are seen in many states and cities. These are
potential health hazards and among other things,
pollute the air and invite scavengers of different
kinds.

7.0 Conclusion

It is recommended that Imo State, (as well as other
states with no landfills), initiates the construction and
use of modern sanitary landfills for the disposal of
solid wastes that are scattered here and there and
sometimes clog major streets (see Figure 17) and
affect the aesthetic beauty and sanitary condition of
the City of Owerri and several other cities in Nigeria.
Importation of obsolete or unusable electronic
equipment should be controlled to avoid the build-
up of these which add to the solid waste problem in
the country.

The streets and gutters or drainage systems should
be kept free from solid wastes and other wastes
that are scattered here and there and sometimes clog
major streets and affect the aesthetic beauty and
sanitary condition of the city of Owerri (see Figure
17). For the meantime, landfills and not dumpsites,
should be established and used for disposal of solid
wastes rather than for generation of heat and
electricity, since the report on pre- feasibility study
conducted by Centre for People and Environment
(CPE) “aimed at evaluating the economic viability
of generating electricity from landfill gas (LFG)” was

not very favorable.
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