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Abstract

This study examines the analysis of the composition of solid waste generated in Port Harcourt local government
area of Rivers state, Nigeria. The study area which is in the state capital is a typical urban, industrial and
commercial location of Rivers state, and has witnessed an increased influx of migrants in recent time. This has
led to the increased consumption of goods and services, and the generation of unprecedented quantities of
municipal solid waste. The purpose of this study is to determine the sources, types and composition of wastes
generated from Port Harcourt L.G.A, in order to develop a sustainable waste management strategy for the area.
The determination of the composition of unprocessed municipal solid waste during this study was done
according to ASTM D5231 - 92(2008) Standard Test Method. This method involves the direct sampling of solid
waste from specific sources, a labour-intensive manual process of sorting, classifying and weighing all items
from each sampling unit and a detailed recording of the data. This study has evaluated the solid waste
composition in five distinct communities in Port Harcourt Local Government area with a view of an integrated
approach in municipal solid waste management in the area. The generation rate was 1.16kg/cap/day. There was
variance in the compositions of the waste from the different locations studied. The waste was categorized into
Paper, Glass, metal, Organics, Nylon, Plastics, and Others. The most prominent in the five locations was
Organics, Paper and Nylon with mean percentage compositions of 65%, 13% and 12% respectively. Given the
characteristics of these waste streams, it is believed that a sustainable waste management strategy would be
beneficial to the study area through better healthy living conditions, energy generation and resource recovery.
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INTRODUCTION
Solid waste is an inevitable product of society.
Population increase, commercial activities and

industrialization of major cities in the world have
caused a rapid change and growth in the volumes and
composition of wastes generated. These in turn pose
major health danger to the populace, which makes
waste management one of the most important
environmental issues today. This is especially
significant for cities in the developing world where
population and economies are rapidly expanding, but
the infrastructure to handle and manage the ensuing
problem is either grossly inadequate or totally
unavailable (UNEP, 2005).

The main objective of this study is to determine the
sources, types and composition of wastes generated
from Port Harcourt L.G.A, in order to develop a
sustainable waste management strategy for the area.

The first step towards a sustainable solid waste
management is to gain understanding of the nature
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and composition of the waste being generated in time
and space. This information is necessary for
planning, designing and establishing appropriate and
more sustainable collection, transportation and final
disposal strategies for the waste. The composition of
solid waste vary from location to location, from
household to household and even in the same
household, it could vary from week to week, hence
solutions should be location specific (Ogunbiyi,
2001). The per capita generation of solid waste
generally in Port Harcourt City as a state capital has
been reported to range from 0.66-1.25 kg/cap/day and
the characteristics of the waste comprise organic
matter, plastics, metal, nylon, glass and others
(Ibiebele, 1986; Ayotamuno and Gobo, 2004; Igoni et
al., 2007; Abah and Ohimain, 2010). There has been
no attempt to compare the waste stream of Port
Harcourt solely as a local government area. This
paper is aimed at presenting the characteristics of the
municipal solid waste generated in five typical
distinct communities of Port Harcourt local
government area of Rivers State, Nigeria differing in
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socioeconomic activities for an integrated municipal
solid waste management scheme.

The collection, transport, treatment, and disposal of
solid wastes, particularly wastes generated in medium
and large urban centres, have become a relatively
difficult problem to solve for those responsible for
their management (UNEP, 2005). This problem
which has manifested in the form of piles of
indiscriminately disposed heaps of uncovered waste
and illegal dumpsites along major roads and at street
corners in cities and urban areas, is compounded by
the rapid urbanization and population growth, and by
the ill attitude and poor understanding of the public
towards solid waste management.

Presently, the waste generated from Port Harcourt
L.G.A is disposed of directly into random borrow pits
without adequate handling and treatment (RSESA,
2013). Such mode of disposal can cause serious
threat to the environment especially those living
around them, which makes the knowledge of a
sustainable waste management system most cogent at
this time

The Need for a Sustainable Waste Management
System

The inappropriate and unsustainable municipal solid
waste management has sabotaged the -efforts
previously made by relevant authorities to contain the
increase in waste generation, because they do not
understand the types, composition and variation that
exist in the waste generated. In Nigeria, about 25
million metric tonnes of solid wastes are generated
yearly (Ogwueleka, 2009). Solid waste management
is a major challenge in urban areas throughout
Nigeria. Without an effective and efficient solid
waste management programme, the waste generated
from various human activities, both industrial and
domestic, can result in health hazards and have a
negative impact on the environment. Improper
municipal solid waste handling has been cited and
voted as contributing causes of the Nigerian urban
decay (Asuquo, 1979). Understanding the waste
generated, the availability of resources, and the
conditions of a particular society are important to
developing an appropriate waste management system.

The enormous issues underlining waste generation,
collection, disposal and management in urban areas
of developing economies have been widely
documented (Achi, et. al, 2012; Afon and Okewole,
2007; Agunwamba, 2003; Al-Ansari, 2012; Faccio et
al., 2011; Goel, 2008; Massoud and El-Fadel, 2002;
Momoh and Oladebeye, 2010; Morrissey and
Browne, 2004; Ogwueleka, 2003; Rathis, 2006).

It is common knowledge that markets, motor-parks,
residential areas, abattoirs, industries, offices, our
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streets, etc., used by millions of Port Harcourt city
dwellers daily are seldom provided with facilities
used for waste collection and disposal. However,
men, women and children still dispose these wastes
indiscriminately into public drains, along the streets,
nearby bushes and rivers, leading to blocked drains,
polluted water bodies and the environment. In
addition, the degradable elements of the wastes
encourage the breeding and spreading of bacteria and
related diseases which can lead to poor health of the
citizenry. The main causes of solid waste crises in
Nigeria are insufficient available data, funding, poor
understanding of solid waste management and
residents’ attitude (Ibhadode and Anyata, 2009).

In an effort to meet the demands of the conservation
of nature and our natural resources, it is very
important to know the compositions of the wastes in
order to dispose and manage them properly.One of
the problems facing Nigerian urban centers is the
issue of waste management (NEST, 1991). Cities in
Nigeria, being among the fast growing cities in the
world (Onibokun and Kumuyi, 1996) are faced with
the problem of solid waste generation and
management. The implication is serious when a
country is growing rapidly and the wastes are not
efficiently managed.

The improper disposal of municipal solid waste
presents a potential hazard to the environment and the
natural ecosystem of the receiving body. In order to
effectively and efficiently handle waste management
operations, every citizen should be made to
understand basic ecological principles must be
applied if man is to achieve and maintain a symbiotic
relationship with nature (Odum, 1975).

Hazardous wastes contain toxic substances that can
pose serious threat to both public and environmental
health by causing serious irreversible or
incapacitating sicknesses if not properly disposed
(Davis et.al, 1998)

MATERIALS AND METHODS

The study area is Port Harcourt Local Government
Area of Rivers State. It is a coastal city located in the
Niger Delta region of Nigeria. It lies on latitudes 04°
47" and 04° 54’ North and longitudes 06° 54’ and 07°
40" East, with a land mass of 109.986 square
kilometers which is about 0.95% of Rivers state’s
land mass of 10,432.281 square kilometers (National
Population Census, 2006). This figure has been well
exceeded as a result of its economic potentials. These
potentials resulted to the influx of investors and
visitors that had also increased waste generation
capacity and the attendant problems of proper refuse
management (Alloway and Ayres, 1997; Izeogu,
1989; Williams, 2008; Tamunobereton-ari et. al,
2010).
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Fig. 1:

Port Harcourt L.G.A features a tropical monsoon
climate, with lengthy and heavy rainy seasons and
very short dry seasons. Its heaviest precipitation
occurs during September with an average of 367mm
of rain. Only the months of December and January
truly qualifies as dry season months with an average
rainfall of 20mm. Temperatures throughout the year
in this study area are relatively constant, showing
little variation throughout the course of the year.
Average temperatures are typically between 25°C -
28°C (Wikipedia, 2014).

Geologically, Port Harcourt L.G.A has a shallow
distribution of aquifer (groundwater body); about
20m to 30m depth, which is prone to easy
contamination or pollution by
contaminants/pollutants that are drained down by
percolating water (Tamunobereton-ari et. al, 2012).

Omange et. al (1988), summarized the soils in Rivers
state as follows: the soils range from fine silts to
coarse sandy clay soils. Silts and Clay fraction varies
from (5 — 97%). The liquid limits varies from (0 —
70%) with a mean value of 40%, and the Plasticity
index varies from (0 — 39%) with a mean of 24%. A
plot of the liquid limit against plasticity index
confirms the fact that soils in the same formation tend
to lie parallel to the Casagrande’s A-line. Also,
Rivers state has a mean maximum dry density of
1430kg/m® and corresponding mean optimum
moisture content of 14.0%.
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Map of Nigeria showing Port Harcourt (Source: Google)

Port Harcourt L.G.A is bounded to the North by
Obio-Akpor local government area, to the west by
Asari-Toru local government area, to the East by
Eleme local government area, and to the south by
Okrika local government area all of Rivers state.

Going by the 2006 National Population census, the
population of Rivers state is put at 5,198,716 persons
made up of 2,673,026 males and 2,525,690 females
with that of Port Harcourt local government area put
at 538,558 persons made up of 280,703 males and
257,855 females. The population annual growth rate
of Rivers state is put at 3.41% while the population
density is put at 498.3. The projected present (2015)
population is calculated to be 7,030,050 persons.

Sampling and Data Collection

Five distinct communities in Port Harcourt L.G.A,
with open dumps each from
households/establishments were randomly selected.
The communities are Main Township, Diobu,
Elekahia/Woji, GRA/Aba expressway and Trans-
Amadi. The determination of the composition of
unprocessed municipal solid waste during this study
was done according to ASTM D 5231 - 92(2008)
Standard Test Method. This method involves the
direct sampling of solid waste from specific sources,
a labour-intensive manual process of sorting,
classifying and weighing all items from each
sampling unit and a detailed recording of the data.
The main instruments used for data collection from
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the sampled settlements are Shovel, Plastic
containers, Weighing scale, and polyethylene
material. Composite solid waste samples was taken
from each dump in each community for seven days of
the week, mixed together and weighed as total weight
then placed on a 1- square meter polyethylene
material before sorting was done. The refuse was
sorted into seven categories namely; Paper, Glass,
Metal, Organics, Nylon, Plastics, and Others which
comprise unidentified waste types. Each category
was then weighed and the percentage composition
determined.

METHOD OF DATA ANALYSIS
Statistical quantities such as the mean, standard
deviation and standard error were used to summarize

the findings in this study. Standard deviation showed
the variation in the values of variables from the mean
and the standard error of the mean (SEM) represents
the spread that the mean of a sample of values will
have if one keeps taking samples. The waste
generation rate was calculated from the population
and quantity of wastes generated daily in Port
Harcourt L.G.A. The data was projected for the next
20 years which is the proposed design life span of the
facility. Simple additions and percentages were also
used to work out the results. The results guided on
the discussions, decisions and recommendations for
the study

Fig. 2: Map of Rivers State showing all the Local Government Areas with the Study Area circled in Red.

(National Population Commission, 2006)

RESULTS AND DISCUSSION

Table.1: Percentage Composition of Waste Categories from Five Different Locations in Port Harcourt Local

Government Area
Category Percentage Composition From Five Communities (%) Average (%)

Elekahia GRA Trans Amadi Diobu Main Township

Paper 14+5.2 16.5+2.3 15.0+£3.2 5.6+£0.8 13.0+4.1 12.8+3.1
Glass 1.1+0.1 2.5+0.6 2.5+0.3 0.2+0.0 1.0+0.1 1.5+0.2
Metals 1.6+0.1 0.5+0.0 4.0+1.1 1.5+0.1 2.0+0.3 1.9+0.3
Organics 65.0+5.5 63.0+.5.1 60+.8.0 69.0+.9.2 66.0+4.9 64.616.5
Nylon 13.0+£2.3 10.5£2.3 10.7+£2.8 14.7+4.2 12.0+£3.2 12.2+£3.0
Plastics 3.3+0.5 4.0+1.2 4.8+1.2 2.2+0.2 3.0+1.4 3.5+0.9
Others 2.0+0.5 3.0+0.6 3.0£1.0 6.8+£2.2 3.0+0.9 3.5%1.1
Total 100% 100% 100% 100% 100% 100%

The composition of solid wastes in the study area
with mean + standard error is presented in Table 1
and the weighted mean composition is presented in
Figure 3. After taking the average waste composition
from the five communities, Organic waste
composition ranked the highest with 64.6% of the
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total waste. This was followed by Paper, Nylon,
Plastic and Others with 12.8%, 12.2%, 3.5% and
3.5% respectively. Metal and Glass have the least
composition of 1.9% and 1.2% respectively. The high
percentage of organic waste may be attributed to the
consumption of unprocessed food as compared to
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processed food consumed in more developed
countries (Oyelola and Babatunde, 2008).

e
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Fig. 3: Mean percentage values with SEM of waste
composition in the Five Communities

This high percentage of organic content in the waste
stream of Port Harcourt local government area can be
harnessed for energy generation. It is estimated that
100 tonnes of municipal refuse with 50-60% organic
content can generate 1-1.5 Mega Watt of power
depending on the characteristics of the waste (NEED,
2011). The highest organic waste composition was
recorded at Diobu, a large suburb in the study area
dominated by low income earners. Lower organic
waste composition was recorded at Trans-Amadi and
GRA which are industrial layout and high income
areas, respectively.

Paper was the second most prominent category in the
waste composition of Port Harcourt L.G.A. Paper’s
prominence in Port Harcourt L.G.A could be
attributed to the presence of more offices and other
paper utilizing outlets. Paper waste is re-useable and
recyclable and if adhered to can reduce solid waste
significantly in the municipality. According to NEED
(2011), one ton of paper recycled from used papers
instead of fresh fibres from wood saves 7,000 gallons
of water, 17-31 trees, 4,000 kW electricity and 60 lbs
of air pollutants. The low paper composition at Diobu
could therefore be indicative of high paper reuse or
recycle by operators of the printing press industries.
Paper recorded the highest composition at the GRA
location, followed by Trans Amadi, and least at
Diobu. There are more offices at GRA and Trans
Amadi than at Diobu, however there are several small
and medium scale printing press industries at Diobu,
so one would have expected high paper composition
in the stream of that area. The low paper composition
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at Diobu could therefore be indicative of high paper
reuse or recycling by operators of the printing press
industries.

Next to paper was Nylon, largely due to the presence
of nylon bags used by traders, and sachets used in
packaging low cost drinking water popularly referred
to as “Pure Water” and sold everywhere especially in
the suburbs. Nylon and the ‘Others’ category
recorded the highest composition at Diobu for
reasons of its low income status.

Plastic, metal and glass recorded the highest
composition at Trans Amadi, which was expected
since it is an industrial layout. Similar waste
composition and distribution has been reported by
other authors for Port Harcourt city and other cities in
Nigeria (Ayotamuno and Gobo, 2004; Igoni et. al,
2007; Ogwueleka, 2009).

The waste generation rate for the study area was
estimated to be 1.16kg/cap/day. The waste generation
rate as reported by other researchers that have worked
on this same study area like Ayotamuno and Gobo
(2004) was 1.25 kg/cap/day, while Igoni et al. (2007)
reported 1.11kg/cap per day. Ogwueleka (2009) has
also reported similar per capita production of
municipal solid waste obtained in his study for other
cities in Nigeria. The results of per capital production
obtained in this study is in the same range with that
reported elsewhere in other Local government areas
of Nigeria with similar demographic characteristics
as Port Harcourt L.G.A.

The waste stream of the five communities as
observed in the present study show characteristics
with high potentials for possible resource recovery
and utilization and if properly harnessed, the data
presented here can be utilized for a more sustainable
municipal solid waste management. The results
showed that the municipal solid wastes generated at
the study locations were heterogeneous and can be
sorted at source to ease collection, transportation and
ultimate disposal problems that allow municipalities
to adequately recover and utilize the abundant
resources in the waste streams. Colour coded disposal
bins can be provided by municipal authorities for
home sorting at residential areas, market places and
offices. An organized collection system can be
established by legislation which may include the cart
pushers who pick up the sorted waste according to
colour codes and deliver to transfer stations
designated for specific waste type under a designated
contractor who uses compactor vehicle or convey the
waste type to its final destination for recycling,
energy generation or resource recovery. This practice
has been implemented successfully by the Lagos
State Waste Management Authority (LAWMA,
2011) and in other parts of the world such as the
United States (Painter and Watson, 2008), United
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Kingdom(DEFRA, 2007) and Australia (Moore et al.,
1994). The multiplying effect of a sustainable solid
waste management cannot be overemphasized as the
benefits are indeed many. Greenhouse gases such as
methane and CO, which are the major gases
produced from waste will be substantially reduced if
the waste is reduced, reused or recycled (UNEP,
2002).

CONCLUSION

The importance of understanding the waste
composition of Port Harcourt Local government area
cannot be overemphasized as it is the first step
towards a sustainable solid waste management. This
information is necessary for planning, designing and
establishing appropriate and more sustainable
collection, transportation and final disposal strategies
for the waste. Waste generated here if not properly
managed, will end up in the streets and will in turn
pose serious health and environmental problems to
the area. Information on the characteristics of solid
waste is important in evaluating alternative
equipment needs, systems, management programs
and plans especially with respect to the
implementation of disposal, resource and energy
recovery options.

The limitation of this study is that the waste streams
in the five different settlements of Port Harcourt
L.G.A have been shown to be heterogeneous in
nature. This means that for a sustainable solid waste
management in the state, solutions to the waste
problem should be specific to each location, an
opinion shared by Igoni et al. (2007). Existing efforts
by municipal authorities to manage solid waste in
Port Harcourt L.G.A may have been insufficient due
to lack of comprehensive data on waste
characteristics. It is believed that the results obtained
during this study will aid the municipal authorities in
taking a holistic and more sustainable step in an
attempt to solve the municipal solid waste problem in
Port Harcourt L.G.A. The benefits are many
including a clean and healthy environment, energy
recovery and possibilities of energy generation for
€conomic reasons.

REFERENCES
Abah, S.O and Ohimain, E.I (2010). Assessment of
Dumpsite Rehabilitation Potential Using the

Integrated Risk Based Approach: A case Study of
Eneka, Nigeria. Journal of World Applied Science.
UK. 8:436-442.

Achi, H.A.; Adeofun C.O and Ufoegbune, G.C.
(2012). Disposal sites and transport route selection
using geographic information systems and remote
sensing in Abeokuta, Nigeria. Global Journal of
Human Social Science vol.12, No.12: pp 14-23.

118

Afon, A.O and Okewole, A. (2007).Estimating the
quantity of waste generation in Oyo, Nigeria. Waste
Management and Research vol.25, No.4: pp 371-379.

Agunwamba, J.C. (2003). Analysis of scavengers’
activities and recycling in some cities of Nigeria.
Environmental Management vol.32, No.l: pp 116—
127. Journal of Social and Management Sciences
vol.3, No.2: pp 83-92.

Al-Ansari, M.S. (2012). Municipal solid waste
management systems in the Kingdom of Bahrain.
International Journal of Water Resources and
Environmental Engineering vol.4, No.5: pp 150-161.

Alloway, B.J. and Ayres, D.C. (1997).Chemical
Principles of Environmental Pollution, 2" Edition.
Blackie Academic and Professional, UK. pp: 190-
217.

ASTM D5231 — 92 (2008).Standard Test Method for
Determination of the Composition of Unprocessed
Municipal Solid Waste. ASTM International, West
Conshohocken, PA

Asuquo, A. (1979). Housing supply in Cross River
State. Problems, prospects, Nigerian Chronicle, No
21, pp.7

Ayotamuno, J.M. and Gobo, E.A. (2004). Municipal
Solid Waste Management in Port Harcourt, Nigeria:
Obstacles and Prospects. International Journal on
Environmental Management. Vol 15: pp 389-398.

Davis, M.L. and Cornell, P.A. (1998). Introduction to
Environmental Engineering, Third Edition, MC
Graw-Hill , New York.

Department for Environment, Food & Rural Affairs
(Defra) (2007). Incineration of municipal solid waste

www.defra.gov.uk

Faccio, M. Persona A., and Zanin, G. (2011). Waste
collection multi-objective model with real time
traceability data. Waste Management vol.31, No.12:
pp 2391 2405.

Goel, S. (2008). Municipal solid waste management
(MSWM) in India: A critical review. Journal of
Environmental Science and Engineering vol.50,
No.4: pp 319-328.

Google (2014).Map of Nigeria.
December, 2014.

Researched in

Ibiebele, D.D. (1986). Rapid Method For Estimating
Solid Waste Generation Rate in Developing
Countries. Waste Mgt. Res. 4:361-365.



Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 6(2):113- 119 (ISSN: 2141-7016)

Igoni, A.H.; Abowei, M.F.N.; Ayotamuno, J.M.
andEze, C.L. (2007). Effect of total solids
concentration of municipal solid waste in anaerobic
batch digestion on the biogas produced. Journal on
Food Agriculture and Environ. Vol 5: pp 333-337.

Lagos Waste Management Authority (LAWMA)
(2011). Waste Management Progress Report For The
Month of December 2011.
Www.Lagosstate.Gov.Ng/Entities.Php%3tk%3d166

Massoud, M. and El-Fadel, M. (2002).Public private
partnership for solid waste management services.
Environmental Management vol.30, No.5: pp 621—
630.

Momoh, J.J. and Oladebeye, D.H. (2010).Assessment
of awareness, attitude and willingness of people to
participate in household solid waste recycling
programme in Ado-Ekiti, Nigeria. Journal of Applied
Sciences in Environmental Sanitation vol.5, No.1: pp
93-105.

Moore, S.J.; Kung, B. ;Tu, S.Y; Toong, P; and van
den Broek, B (1994). Progress towards the
Establishment of a National Waste Database for
Australia, Proc. Second National Solid and
Hazardous Waste Convention, Melbourne, May
1994, WMAA, Sydney.

Morrissey, A.J. and Browne, J. (2004). Waste
management models and their application to
sustainable waste management. Waste Management
vol.24, No.3: pp 297-308. Lexington Publishers,
USA.

National Energy Education Development USA
(NEED) (2011).Museum of Solid Waste. The NEED
Project P.O. Box 10101, Manassas, VA 20108

National Population Commission (2006).Population
and Housing Census. Population Distribution by sex,
state, L.G.A and Senatorial District, National
Population Commission, Abuja, Nigeria.

Ogunbiyi, A. (2001). Local Technology in Solid
Waste Mangement in Nigeria. In: Proceedings ofthe
National engineering Conference and General
Meeting of the Society of Engineers. 73-90.

Ogwueleka, T.C. (2003). Analysis of urban solid
waste in Nsukka, Nigeria. Journal of Solid Waste
Technology and Management vol.29, No.4: pp 239—
246

Ogwueleka, T.C. (2009). Municipal solid waste
characteristics and management in Nigeria.Journal of
Environmental Health Science and Engineering, Iran.
Vol.6, No.3: pp 173-180.

119

Omange, G.N.; Nama, S.K.; and Aitsebaomo, F.O.
(1988). “Engineering Characteristics of Subgrade
soils of Nigeria and Application to Economic
Pavement Design”. A NBRRI Publication. pp 135 -
179

Onibokun, A.G. and Kumuyi, A.J. (1996). Urban
poverty in Nigeria: towards sustainable strategies for
its alleviation. Centre for African Settlement Studies

and Development, Ibadan, Nigeria. CASSAD
Monograph Series 10. pp. 1-2.
Oyelola, 0. and Babatunde, AL

(2008).Characterization of Domestic and Market
Solid Waste at Source in Lagos metropolis, Lagos,
Nigeria. African Journal on Environment, Science
and Technology.Vol 3: pp 430-437.

Painter, R. and Watson, V.P.E (2008).Tennessee
Waste Characterization Study. Tennessee State
University Department of Civil and Environmental
Engineering.

Rathis, S. (2006). Alternative approach for better
MSW management in Mumbai, India. Waste
Management vol. 26, No.10: pp 1190-1200.

Rivers State Environmental and Sanitation

Authority (RESA), 2013. (www.riverstate.gov.ng).

Tamunobereton-ari, I; Uko, E. D., and Omubo-
Pepple, V. B. (2010). Anthropogenic Activities
Implications for Ground Water Resource in Okrika,
Rivers State, Nigeria, Research Journal of Applied
Sciences, vol. 5, No. 3: pp 204 — 211.

Tamunobereton-ari, 1.; Omubo-Pepple, V. B; and
Igbani, G. N. (2012). Solid Waste Management
Approach in Port Harcourt Municipality, Rivers
State, Nigeria: The Effects on Public Health and the
Environment. Asian Journal of Science and
Technology. Vol. 4, Issue. 12: pp. 042-054

United Nations Environment Programme, UGA
(UNEP) (2002).Contribution from Waste to
Climate.http.//www.vitalgraphics.net/waste/html_file/
42-43 climate_c.

UNEP (United Nations Environment Program),
(2005). Decision Makers Guide to Solid Waste
Management, EPA / 530 - SW89 — 072, Washington
D.C.

Wikipedia (2014).“Port Harcourt Climate”. The
Weather Network Channel. Researched in December
2014).



