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FORWARD

The Book “Social Sciences for Beginners” is a series of books envisioned by the visionary
leadership of the Faculty of Social Sciences, University of Ilorin. Volume 1 is focused on
Geography and Economics, perhaps because of the traditional relationship between the two
subjects. The good leadership provided by the Prof.I.P. Ifabiyi, the current Dean of the
Faculty may also have been influenced by his experience as the Sub-Dean of the Faculty
when both Geography and Economics were resident in the Faculty of Business and Social
Sciences. It is therefore a book borne out of the necessity to truly create a series of reading
materials for social scientists, especially now in Nigeria, where it has been suggested that
social scientist have to demonstrate their relevance to society. The environment and the
economic opportunities that abound in Nigeria demands that undergraduates be introduced
to such opportunities early enough in their career development. This book has been

designed to fill this gap.

The book consists of twenty six chapters; 18 and 8 of which is devoted to Geography and
Economics, respectively. The authors are experienced lecturers drawn from the Faculty.
This being the first volume and edition, it may not have satisfied all the requirements of
undergraduates, but certainly it addressed and contained the requirements of new students
that require to know a little of many of the different areas of interest in Geography and

Economics.

The first part of the book contains the Geography section. The different areas of geography
were spelt out in details (chapter one); basis and fundamental issues such as composition and
structure of the earth; ocean circulation and ocean currents as well as its impact on the
environment; field-work techniques ; energy in ecosystem and energy consumption in
relation to population; relief, and soil processes; man-environment and sustainable
agriculture and earth system; spatial interaction models and economic activities, including

the management of wastes are contained in chapters 2-18.

Part 1 of the book, (Chapters 19-26) is made up of the nature and scope of economics
(chapter nineteen); the theoretical aspects of production, national income accounting, the
elementary models of income and employment are found in chapters twenty to twenty- five.
Money as an acceptable, durable, stable, medium of exchange, that is usually kept in
financial institutions is contained in the last chapter of the book. This by no means

underestimated the importance of money to mankind.

This book is therefore a very bold step taken by the Dean of the Faculty in the first leg of his
tenure. We look forward to other volumes as well as new ideas and initiatives. It is my
pleasure and honour to present the Book “Social Science for Beginners” to the students and
the general public so that the basic principles guiding the use of the environment as well as
how we impact same as we use our resources can be better understood and appreciated.

Prof. J.F. Olorunfemi
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CHAPTER 17

WASTE MANAGEMENT IN NIGERIA: ISSUES, PERSPECTIVE
IMPACT ON DEVELOPMENT b

K.O. Laro and U.A. Raheem
Department of Geography and Environmental Management
University of Ilorin

INTRODUCTION AND BACKGROUND

A substantial increase in volume of wastes generation began in the sixteenth century
when people began to move from rural areas to cities as a result of industrial revolution
(Wilson, 2007). This migration of people to cities led to population explosion that in turn led
to a surge in the volume and variety in composition of wastes generated in cities. It was then
that materials such as metals and glass began to appear in large quantities in municipal waste
stream (Williams, 2005). The large population of people in cities and communities gave rise
to indiscriminate littering and open dumps. These dumps in turn formed breeding grounds
for rats and other vermin, posing significant risks to public health. The unhealthy waste
management practices resulted in several outbreaks of epidemics with high death tolls
(Tchobanoglous et al, 1993). Consequently, in the nineteenth century public officials began
to dispose waste in a controlled manner in other to safe guard public health. Solid waste
management is a local issue with global implications. As the world's population continues to
grow, so does the amount of waste being produced. In 2015, the world generated 2 billion
metric tons of solid waste. This number is expected to grow to 3.4 billion metric tons by
2050. In low-income countries, the amount of waste is expected to increase by more than
three times by 2050 (Kaza etal. 2018). As waste generation increases. so does the importance
of having an effective solid waste management system in place. However, cities and local
governments face many challenges when it comes to properly managing their solid waste. As
aresult, it is estimated that at least 2 billion people live in areas that lack waste collection and
rely on uncontrolled dumpsites (UNEP & ISWA, 2015). Inadequate solid waste management
systems present serious risks to human health, the environment, and livelihoods in many
cities.

The ever increasing global concern over environmental health demands that w astes be
properly managed and disposed of in the most eco—t’riemil_\.;md ;}ccep[;lble way (.:\run.
2010). Solid waste has become an important issue in Nigeria. Piles of wastes are often found
by roads, rivers and many other open spaces in cities, and this is causing significant hcalth
and environmental problems (Imam, et al., 2008). The Nigerian population s increasing by
about 2.8% per annum; with the rate of urban growth at 5.5% perannum (UDBN, 1998). This
Is increasing the difficulties associated with providing an effective solid waste management
system. As cities grow, land use becomes increasingly complex and lhcf wastes generated
Increase in volume and variety (Imam, et al, 2008). The ensuing refuse generated has
assumed a scale of a major environmental challenge, and constitutes an embarrassment to
Nigerians. Nigerian regulations and legislation concerning solid waste management have
not been adequately enforced, nor are they well understood and accepted by Nigerians
(Ogwueleka, 2009). More than 80% of Nigerians don't understand what sustainable waste

Management is, nor do they know the penalties linked to inadeq_uate refusg disposal (Afun,
2010), Municipal Solid Waste Management (MSWM) systems in developing countries can

ﬁ;
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gisplay an array of problems: including lov wasrij Co(l)'et()m'ogc Koo oo and imegyj,
collection services. aswellasimPfOPerdlSposal n?etho pLLBR0LRAP eregbey '»2009).Th'r
ineffectiveness of contemporary WM practices constitutes a nU.mbetr of health anlj
environmental problems (SOn&sore- 1992). This unacceptable situation is not unigye ,
Nigeria, butalso exists in many African cities. For example, inAccra, Ghan'a only 11%of
1.4 million residents benefit from home collection (Songsore, 1992), while the femaim‘ne
89% dispose of their waste at community dumps, in open spaces, in water bodies, an( ig

) observed that on average, city authorities o
d. Ogbonna, et al., (2007) pointed out th::

storm drainage channels. Kulaba (1989
Tanzania collect only 24% of the refuse create
g were restricted to wealthy neighbourhoods
dumped along roads, in illegal dump£

household waste collection and street clearin
landfills. According to the Nigerian

while in the remaining area household wastes were
and in storm water drains oOr buried in open pits or

Team (NEST) in the national profile of the Nigerian

try's cities has become one of

Environment and Study/Action
environment, the problem of solid waste disposal in the coun
problems (NEST, 1991), that: «...in many Nigerian cities,
ban administrators' capacity to plan for their

the most intractable environmental
the volume of solid wastes has overwhelmed ur
find urban streets and roads practically

collection and disposal. Thus, it is not uncommon to
blocked by solid wastes...”

The annual per capita solid waste generated in Nigeria is 20kg, which amounts to about 3

million tonnes a year if we use an approximate national population of 150 million (Imam, &t
al.. 2008). According to Morris and Dickey (1991) Many communities/countries throughout
the \f»'qud are battling with the problem of how to safely and effectively manaeevfhefr
municipal solid waste. Solid waste recycling is now a common practice in the developed
countries as people become more conscious of pollution problems caused by uncontrolled

waste generation and disposal

What is a waste?
defined as any product or nL'l:]. 4-],L, Ub.c-h” [_)mduct (White et al, 1995). Wastes have also beel
al, (2000) pe :-mlcd out that ";'L“d V'\/lnch . U'.WICSS to the producer (Basu, 2009). Di_jkc"lllil "
when payments are re Uil';id ?Slcb' drc miﬂcl'lills that people would want to dispose of evel
human activities, it HI .m, Sy (.j?sl)(?'s_i"l,' Although, waste is an essential product x‘f
i ties, Is also the result of inefficient production processes w hose continuov’
generation is a loss of vital resources (Cheremisinoft, 2003) } N

['herefore:
ema et ab

arly, whé
wil

AbUl):lu_llgil > (¥ 2 ¥ P : : .
o u«.“ L;;_.;udlud as a wasle 1o one individual, may be a resource 1o another
L L / ‘ 2452 > p . € P .
- [)C:,‘-,“L‘ l_\l ‘)L ulkcudud as a wasle when the owner labels it as such (Dijk
e A b ln ;lou jjective nature of wastes, it is important Lo describe cle
asie becausce s 3 T . « e
form the 1(.>undu|iu;:'tldt‘ Li ‘-‘“b s because the classification of a material as a waste
g i g Py X ‘“' the regulations required to safeguard the populace an
€ wasles are being processe : ing
our earth plane Ei—— By ocessed or disposed of (DEFRA 2009)- Savil
natural refuur.clc from the contamination became a giant c}hallcn e (t!c)f:sR?o «(:)ons)er"e
e gl iy TR saf:l \«:l:tjcs >ht;)uld be maintained properly. So ih:f all livil'lg beings o this
i managcmcnf WasiL:u :]xcms from it. The process of managing waste is referre to a5
presn agement consists of a seri : . cthe
waste, segregating it . sts of a series of ste " . on of
on asis of its s such as collect!
13 the basis of its nature, transporting carsfully and labelling
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undergoing various types of treatment in order to reduce the its ha
s haz

disposing it by burning, burying and recycling methods etc ( g

see Figure 1).

Waste
Generation

.

Storage

A

l Collection \l

Transferand j¢&— P Processing and
Transport Recovery

v

—» Disposal [¢——-

Figurel. Waste Management Steps Source: (Karim and John (2020))

These steps prevent the spread of pollution, reduces the hazardous effects and keeps the
environment clean. So, the environment became a good habitat for all living creatures.

Waste Management in Nigeria: An Overview

In Nigeria, solid waste collection and disposal is the responsibility of local government.
Paragraph (h) of the fourth schedule to the Nigerian 1999 Constitution gives the function of
provision and maintenance of public convenience, sewage and refuse disposal to the local
governments. In some states, the state government has, in addition to this provision, made
further edicts or laws that are at variance with the constitution. These laws either attempt to
give wholly this function to the state government or create particular areas o.fjurisdiction thgt
derogate the powers of the local government (Ayotamuno, .2.004). The dlscqx'eg' Qf toxic
waste dumped by a foreign company at Koko town near Warri in Delta State, Nigeria in | 987
led to the establishment of the Federal Environmental Protection Agency (FEPA) during
1988.

In June, 1999, the Federal Government of Nigeria created the Ministry ot‘En\'ironmgnt and.‘
as a result FiSPA's function was absorbed by the new ministry. The Federal Ministry ot\
Environmént has the following instruments of intervention in ple}ce to tackle the problem. of
environmental degradation, including waste managementas outlined in 1) the re\‘"nsed policy
on environment, 1999, and 2) The National Ageflda 2! (1999). These- instruments
complement what existed as guidelines and standards for envnrqnmemz_il pollution contrgl in
Nigeria and other regulation that deals with eftluents, industrial - pollution, waste
management and environmental impact assessment-(l‘Cdefﬂl Ministry _Of Environment,
2003). Among FEPA's instructions in combating enwronmental degradation are the waste
management regulation S.1.9 of 1991 and lhe.E.nwronmentaI Impact _Assessment (EIA)
Decree No. 86 of 1992 (FEPA, 2003). FEPA policies regulate the collection, treatment, a.n({
disposal of solid and hazardous waste from mumcnpa{ and mdus.trlal sources and ma.kes
Environmental Impact Assessment (EIA) mandatory for any major development project
likely to have an adverse impacton the environment (FEPA, 2003).

S : Page 208
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There is also. in existence, an environmental sanitation edict of.1997 that declared the last
Saturday of every month Nigerians should clean the environment fqr three hoyrg
(7am—-10am) (FEPA, 2003). During 1989 the Federal Government of Nigeria formulated ,

des a general thrust for the management of the

national environmental policy, which provi
Nigerian environment, as well as for effective waste management.

The policy requires the following:

I. A study of the most reliable treatment systems that are appropriate for our local
domestic and industrial wastes;

Engineering designs for appropriate waste disposal and treatment systems that will
take into consideration the geological and environmental setting and encourage

recycling;
Specification of wastes disposal sites that guarantee the safety of surface and ground

water systems;
for adequate sanitary facilities for the disposal of

Iv. Setting up and enforcing standards
human and other solid waste in dwellings, housing estates and public facilities in

both urban and rural areas;
Establishment of monitoring stations for the control of the disposal of leachates into

surface and ground water systems;

VI. Establishment of safe water limits for the location of water wells, boreholes and
dams in the vicinity of major sanitary landfill, sites;

VIi. Establishment of early warning system for identification of potential waste disposal
hazards;

viii.  Provision of information on appropriate methods and technologies for the treatment
and disposal of wastes;

IX. Regulation, registration and licensing of all major land based disposal sites and
systems; and Solid waste management

X. Establishment of a2 mechanism for identification and clean-up of abandoned land
based hazardous dumps.

Waste Management and Sustainable Development in Nigeria.

an ten

Today, with a world population approaching seven billion that produces more than el
' f waste and how to manage It

million metric tons of waste per day, questions of the impact o
all, have emerged once again. Offered as the ultimate solution, 'zero waste' goals have been

adopted by communities in New Zealand, Japan, the United Kingdom, North America and
ically applauded as 2

beyond While the term 'zero waste' is used widely and enthusiast

positive, yet often deemed impossible goal, no definite definition of the term exists:
Examination of the concept reveals significant and opposing differences between theoretica
and practical interpretations. The practical implementation of zero waste bears little relation
to the foundational elements of zero waste theory and serves more to reinforce the status quo
of unsustainable waste production and facilitate the 'throwaway society than work_mg
towards waste elimination. Waste management is the collective process of sorting, storing
collecting, transporting, processing, resource recovering, recycling and disposal of waste- In
Nigeria, wastes are usually dumped on roadsides, available open pits, flowing gully water

and drainage channels. The indiscriminate disposal of waste is increasingly a prominen!
communities municipa

habit in most urban cities of Nigeria. Unlike urban cities, in rural !
solid waste quantity are less and managed in household backyards by burning, composting:
Page 209
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s feeds to animals and occasionally disposed

: at dump sites. In
involved in the management of waste are

Nigeria, the processes
. Storage,

: P =5 €, collection, transportation and disposal at
dumpsites. Moreover, recycling which is an environmentally friendly option is not yet fully

adopted. There are no formal recycling sectors in Nigeria. Wastes are recycled informally by
scavengers who buy un-use valuables from People and also go to legal and illegal dump;itc-x
insearch Of'm:_l)tcrinls that can be re-used and recycled. Since there is 1
waste production by households, educational institutions, commerc;

That is why the Report of the United Nations Conference on Environment and
Development (UNCED. 1992), and also in Agenda 21 of the United N
Assembly which affirmed that environmentally sound man
the environmental issues of major concern in maintaini

environment and especially in achieving environmentally sound and sustainable
development in all countries." In the fifth European Community environment programme
towards sustain ability, problems of waste management - in particular the increasing
amounts of domestic and industrial waste and the non-optimal use of recycling and reuse
options - are referred to as being at the same level of urgency as climatic changes and aquatic

pollution are in being basic environmental problems that need to be solved if a sustainable
development is to be achieved.

acontinuous increase of
al institutions etc.

ations General
agement of wastes was among
ng the quality of the Earth's

However, during recent years' interest in industrial waste as an importan,t source ofenergy
use and material recovery has increased considerably. Today, most factones are in need of a
detailed analysis of their waste management at all stages of production. Factory owners who
have already studied waste streams within the company z;nd the pOSSJblllpes of recovery apd
resource saving usually find that there are large economic as well as environmental benefits
if adequate waste management is implemented (IEA quenergy, 1_9_96?. The be?eTl[S of
successful industrial waste management programs aim!ng at minimization of wastes
frequently result in significant reductions in manuchturmg and production costs, Am'ore
efficient use of valuable resources, improvements in process and p(gduct qualxt;\ md
reductions in waste generation, treatment and disposal COSts. Addntno-nal ., tjcl‘nel;llb of
industrial waste minimization programs may include a re.duc‘non ina gene; :lum S r}:ni—[ier‘x)n
liability for any hazardous wastes produced and the potential for positive publicity forbeing
Proactive and doing the right thin. . : - -

A commonly sugg%sted v%ay to cope with the pollution z}specﬁ of th]f W d-\[:‘hl-"[ohbcli::‘li \:?nt:[:t
the polluter carryall the costs of preventing and contrﬂol\lnﬂng an)i Eo .lfll}:‘ll d‘er e f\ ithoiﬁ
This principle, the Polluter-Pays Principle, (PPP) GECD IQLhL ‘; \Ilmthl‘a\; -
Problem either. Nevertheless, it is commonly regarded_ that t'e tt '}1 c‘l en\nronmelﬁql
nstrument represents the common view of today regarding !‘0‘“ to ‘['f:‘l‘\"fl‘fcss of a firm as
societal policy. Effective management of waste enhances the ‘mm;‘\c j 'c:." . u; preve]w E
Well as the material welfare of the members of the society. W“c-"mi“d%) : ;c s
Waste from causing harm to human health and the cnv.nromileltftt;llk 12"([ lcrtitic'd o
Optimization. Timely and effective waste “m"agwm"[':lsem1:c:d[s ivltl' (tlbmc pre;cnt o
St R e O ncergtsiotr:)s tglsfc[et th‘cir own needs WCED (1987). In the

, - ~p 5 . ' :

32%&2lgxfgggmm)ﬁ,fglit;:eo%‘?mls and 85% of employment is located in metropolitan

T€gions (U.S. Census, 2002). Urban regions are the "keys to the delivery of sustainable

dwebplmmt due to the considerable opportunity for increased quality of life through
€conomic, political and social progress" (Walton, 2005).

.\ 'Cb)
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The significant and growing fraction of population, material and energy flows are associateq
with the use and disposal of products and materials worldwide. A city cannot be Sustainable jf
it generates more waste than it can assimilate; waste reduction is more critical than Waste
disposal management as the end problem. Hart (1997) added that the achievemen of
sustainability would require a blending of product stewardship, green technology ang
pollution prevention.

Importance of Solid waste Management
Inadequate solid waste management can impact cities and their residents in myriad ways.
T'hese impacts can generally be categorized into three categories:

1. Human health. The improper handling of waste can impact human health (e.g.,
decomposing organic waste attracts rodents, insects, and stray animals). In some
cities, human faecal matter and urine are not separated from solid waste, which
attract insects and germs that spread disease (e.g., typhoid, cholera). Mosquitos
also pose a concern when they breed in solid waste (e.g., used tires); mosquitos
can be vectors for diseases such as malaria, dengue, and the Zika virus.
Mismanaged solid waste and open dumpsites can lead to environmental
contamination of surface and groundwater, which are common sources of drinking
water. Uncontrolled burning of waste may result in emissions of air pollutants
including dioxins, furans, black carbon, heavy metals, and particulate matter, many
of which can be toxic for human health (ISWA, 2015). For populations living in

direct contact with or close proximity to waste disposal sites, these health effects can
be particularly severe.

il. Environmental. Inadequate control of leachate, water that filters throu gh waste and
drzfnws out chemicals, at disposal sites can lead to environmental contamination of
soils and waterbodies, impacting local ecosystems (U.S. EPA 2018d). Mismanaged

waste iIs also a threat to stray animals and wildlife as animals may try to consume
waste that contains food residue or

1i. seraps. Open burning of waste produces emissions of black carbon, a component of
particulate matter that has a significant impact on regional air quality and globﬁl~
climate. Waste disposal sites release methane, which contributes to the formation of
ground-level ozone. In addition, methane is a greenhouse gas that contributes 10
climate change.

Iv. Socioeconomic. Inadequate solid waste management can be costly, both in terms of
direct expenses and indirect costs. Mismanaged solid waste systems are a mis_sed
opportunity for economic growth, including increased property values and tourism
benefits from having clean streets and beaches. Programs reducing waste can lead to
cost savings in transportation and fuel costs. and cost recovery if implemeMEd
correctly. Improved solid waste management can especially benefit hig!ﬂ)’
vulnerable populations through cost savings on public health systems by preventing
respiratory issues, skin diseases, and other health care concerns associa;ed with
inadequate solid waste management (ISWA 2015). Taking action to improve
solid waste management can help mitigate these impacts.

—_— - - 11
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Types and Sources of Waste
wastes are classified i.nto three types. They are b
biodegradability and ba§1§ ofdfccts on humay
state. it is further classified into Solid (seen
effluents) and gaseous (not seen by naked eye).

asis of physical state, basis of
e ﬁgure.2). On the basis of physical -
eye), liquid (home and industrial

1heahh(se
by naked

On the basis of
_ environmental

LD u‘

he basis of

Ont

>

Hazardous J

Figure 2: Types and sources of waste

On the basis of bio-degradability, it is further classified into biodegradable (organic) and
non-biodegradable (metals, plastics, paper and glasses). On the basis of effects on\human
health, it is classified into hazardous (dangerous) and non-hazardous (non-dangerous).

Sources of wastes _
Domestic wastes: Household waste, food wastes, garbage (kitchen waste), rublzlsh (paper,
polythene, plastics, glass pieces), old toys, old clothes, old mattresses, etc. L‘qmmumf}f
Wastes: Educational institutions waste, government offices, markets, public cleansing, bulky
Wastes, hospitals, construction works, etc.

Commercial wastes: Bulky wastes from shops, offices, hotelst l]Ol\-gO\;.C‘l‘]n‘mc‘n[ mz:_rlt:etf,
Stores, tyres, electronics, plastic bags, bottles, buc.kets, packaging "‘f“c‘;'d bi p?:tels rf;i

€rmocol, discarded electric waste, etc. Industrial wastes: Paper tm.)‘pu P[‘ l“mel,ters
refineries, tanneries, distilleries, thermal power plants, chemical 1|1«%113tr|;>; an;\ih‘: eis metai
coal, ash, acids, chemicals, textiles, plastics, nuclear wastes, l’ll'\usct ;]s]csolvents 3
SCraps, rubber, leather, toxic effluents, fibres (residues), h"a“ 'L‘e ar&s ot e o
Sludge, abrasive, etc. Agricultural wastes: Farm wasle, ln‘utoo wz:dic,ides 'f)'ungicides‘-

agasse from sugarcane, outdated pesticides anfl tertlllzer.s,.nmnurci:t, (RGN Qg tailinqs,
slaughter waste, plastics and containers, organics, etc Mining wasles: ’ gs,
Mine water, chemicals and others, etc.

Radioactive wastes: Nuclear explosions, nuclear testing, llSCbOf r zfdc;i(:)a:l:lc:\;?dil;bsiﬁgﬁzsir:g
Medical and scientific research, products contaminated by ra ‘

o — )
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terial or radio therapeutic materials, etc. Construction wastes;

joactive diagnostic ma .
4 d works, site clearance. wood, glass, meta]

Demolition. excavation, renovation works, roa
plastic, concrete, ete

Municipal wastes: House hold discharge, street sweeping, sewage treatment plant waste,

waste from schools and other institutions, public toilets, etc.

Biomedical wastes: Hospitals. clinics. laboratories, etc.

Health-care wastes: Infectious waste, pathological waste, sharps waste, chemical waste,
pharmaceutical waste. cytotoxic waste, general waste, etc. (Syringes, needles, disposal
scalpels and blades. expired, unused and contam inated drugs and vaccines, swabs, bandages,
gloves. disposable medical devices, urine bags, sanitary napkins, napkins, diapers, human
tissues. organs or fluids, body parts, contaminated animal carcasses, disinfectants, sterilant,

heavy metals. broken thermometers, batteries, chemicals, etc.).

FElectronic wastes (E-wastes): Discarded electronic devices like computer, TV, music
systems. transistors, tape recorders, mobile phones, computer cabinets, mother boards, C Ds,
cassettes, moue, wires, cords, switches, chargers, batteries, circuits, etc.

Waste Management Techniques
According to the deposition and type of waste, different techniques are used for waste

management. They may vary from person to person, place to place, time to time and nation {0
nation. They are:

Recycling:- Collecting the wastes from different places and segregating them according [©
the nature of products and used for recycling process. Robots are used in America for
collecting the wastes in Baltimore River. In Malaysia and Hong Kong, recycling
process is practiced for controlling the construction wastes (Wahi, et.al., 2016)-
Recveled the municipal and construction solid waste and used it for manufacturing b ighly
environmentally friendly gcupulj.mcrco:npo.silc('l‘:mg,'l‘am& Xue, 2020). )

Composting:- Organic wasles are separated from the wastes and allow decomposing by
microbes for a long period of time in a pit. Then this becomes nutrient rich compost and use
as a manure for the plants. Soil fertility is enriched by these manures. C'omposting
through biological technique progresses the fertility of the soil Vermicomposting
method reduces environmental impact and enhances the nutrient content of the soil
(Bhat, et al., 2020). Vermicomposting is the effective process for sustainable
organic agriculture and for also 10 maintain a balanced ecosystem (Kaur, 2020). For
high level of organic waste reduction and rapid composting time, Black Soldier F ly
(Larvae) was used. Then the residues were further treated with E. Eugenia€ whic
results in the production of best quality of vermicompost (Bagastyo & Soesanto:
2020). Vermicomposting of omion waste with cow dump produces a valuable agriculﬂm"
enriched nutrient circle (Pallejero, et.al. 2020).

wm&ewmsinthesoiliscaﬂedaswtdﬁll' Pmpefpmced"
» - . mg. u
should be adopted for landfilling such as lining the base with protective layer, selecting loW
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(dwater level area, ete. Skilled manpower g needed
gm:"uctioﬂ of horizontal wells reduces leachate leve] in la
zg;]ld waste (Hu, et. al_.. 2920). Physjcal, chemical and biolo
;:Oﬂtrols the Hg emission from landhllg (_"lao, Dgng, Li & C
- of sewage sludge an_d municipal solid w
Oxidiled to Hg2+ during the cooling process. It leads
nosphere (Sun, et. al., 2020).

for this process. In China,
ndﬁlls containing municipal
gical processes-based model
hai, 2020). The results of co-
aste showed more gaseous Hg0 to be

to cause less environmental risk to the
atmos

[ncineration:- Bumil?g the Wwastes at high temperature is called as Incineration. To avoid air
pollution (cause;d during bum'mg of wastes), proper filters are used. For handling sludge
direct incineration method without anaerobic digestion was found to be more preferreci
sustainable approach (Hao, et. al., 2020). For fossil fuel conservation and waste disposal, the
technology of coal power plant along with waste incineration method was considered ’as a
promising technology (Ye, et. al., 2020). Degradation technologies such as plasma,
mechanochemistry, hydrothermal, photocatalytic and biodegradation had proved that they

have good purification effect and are considered as the best resource of MSWI fly ash
(Zhang, Zhang & Liu, 2020).

Bioremediation:- It has to do with the process of using microbes and bacteria for removin g
the impurities, pollutants and poisons from soil, water and other environments is called as
bioremediation. Energy power generation plants emit radioactive wastes which is the major
threat to the human population. To reduce these wastes, bioremediation strategy is used.
Bioremediation technologies rectifies the heavy metal pollution problem and helps to regain
the natural condition of soil (Saini & Dhania, 2020). Bioremediation is an eco-friendly,
inexpensive, and effective technology which is encouraged for the safe discharge of water
from industrial activities (Coelho, 2020). Waste-to-energy Waste-to-energy is the process of
~ Creating energy in the form of electricity or heat from the primary treatment of waste.
!n China, anaerobic digestion technology is used for energy recovery and also has been
dentified as an effective approach to minimize the degree of harm of GHG emissions which
are related to FW treatment (Zhang, et. al., 2020). Waste-to-energy (WiE) technologies such
4 pyrolysis, gasification, incineration, and bio-methanation can convert MSW, as an
Appropriate source of renewable energy, into useful energy (electricity and heat) in safe and
cco-friendly ways (Malav, etal., 2020).

Remote Sensing & G1S ‘ . -
Rﬁl!]otg sensing is the art of obtaining information about objects or areas from 4_-\11_\[.1.nm

Pically from aircrafl or satellites. In Coimbatore landfill sites, 75% of mumclpd.lhxo I,
Wast‘e were dumped without treatment and it was found out by using vector d}um 4.nd remote
_-asing (RS)'(Gautam, Brema & Dhasarathan, 2020). R.cu.n.sl.e SC[}bl?lg IS an 4; c::t(;)io[;»
L utify Process-level emissions from waste management facilities (Cusw or'lh‘, ct al. 2909

5 of remote sensing and GIS for distinguishable proof of the sc1|s}blcf Obj'c%.ll\cia 0 l;k;:
w?“ﬂ mped depends on the overlaying of datasets and spots ‘lhul h_nlnl the site 3Ul‘ta | l'y
rleria. The datasets and spots join the spatial examination devices given by GIS to arrange
and gy, p

: , e /an, 2020).
€y.in order to choose possible waste areas (Vishnuy ardhan & Elangovan, 2020)
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Challenges of Solid waste manag ementin Nigerian Cmc:q- o

Niszerh states and cities recognize the many health, environmental, and other e,
u 8 S ' .

associated with inadequate solid waste management: however. they face many challenges in

properly managing this waste.

Common challenges include. . - - _

i. Limited financial resources and capacify. Many cities have limited capacity fo;
sustainably funding infrastructure or operations. C ities are o_ften responsible for
implementation but do not have the finances or hpaqcnal expertise and struggle with
investment costs, the upkeep of facilities, establishing a sufficient budget for solid
waste projects, or rising costs and inadequate revenues as the volume of waste
continues to increase. Prioritizing solid waste management, researching cost-
cutting strategies, incorporating pay-as-you throw programs or taxes, and
partnering with international investment organizations are all options for funding a
viable solid waste program. Although some programs, taxes, or fees will face
resistance when introduced, finding a sustained source of funding for solid waste
management is an integral part of a successful program often needs to be imported,
and operators may not have the technical knowledge or resources for proper and
consistent maintenance. If the equipment is not designed for local conditions, this
incompatibility can add further challenges because frequent repairs may be needed,
and spare parts may be difficult to find. In tropical areas, local conditions such as
humidity and heat can negatively affect equipment, leading to frequent repairs. In
many cases, there are multiple equipment options, some of which may be better
suited to local conditions.

il. L{mited technical expertise and awareness of best practices. Local governments

Qhen l_ack the expertise needed to evaluate technologies or so]ution; in order to

identify .the most appropriate ones for their situation. Difficult situations can arise

whc_:n private companies contract with cities to provide a technology or implementa
project but abandon the project if the city cannot meet the terms of the contract. For

FRatnpie, many waste treatment project contracts include requirements that the city

guaranice a clean or consistent feedstock, Private companies can and will abandon

'I"';VL’r‘td‘l‘k‘::;t“dliizll;:(,):l:l:tltha.]su lr%-qlfir.c.nvlenls. C i.ti'.es do not always anli‘cipd'lf

local ley el 'dlev(lrf:l(,‘lI ll(|)l Z‘lv\i\ dl';.‘ ()?'l: ‘dll d‘s dl lb-sulll' [)CCISIOIT—}]]“"\.QIS ul"d Staﬂ ;u. :‘\:

have implemented succossfully L“?‘l_)ll ac jLLbAl at other cities in similar sntu;}tu}:
‘csslully. Technical knowledge and awareness of best
| Y participating in domestic and international exchanges
right - can also be y aluable resources IT:l'Li\' -‘l5~l l.n?u _1(lunlmcd in. the lc.\l.bo.\ t.o :
~ slordisseminating lessons and experiences.

:;;:inr::::n:a::n‘:‘::“:f' N'kmy Cilies lack sufficient staft who are dedicated 10

aldvessing ins S mhanagement issues. These staff are often focused on
Ing iImmediate waste emergencies and have limi ' ity 1O

engage in longer term planning and .. \ave imited time or capacity
g and strategy development,

Political turnover. Changes in administrations

practices can be improved b
SUCh &

can result in projects being shut

—rTTl
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———— —

te facilities, local collection locations. and

creases. There may not be space. the available parcels may be
vent facilities from being developed dye ¢,
fears of smell depreciating their _“Ving.c.ondnmns (’)r Cli)x.-?pert_\' ,pr,ic.es' However,

o facilities at a distance from Cities. where qu IS more a»alla.ble and lesg
ey < a new set of challenges because hauling waste long distances cap,
betime-consumir;g and expensive. Solid waste managers lca” ;}vork with local ang
regional leaders to create a sohd_waste. nmqagement plan that emphasm_es the
importance of route and city planning. Diversion or separgtlon t;))rograms will alsg
play a large role in reducing the amount of waste that needs to be collected at one

o R
amount of available space for solid w

transfer stations decreas ‘
expensive, or local residents may pre

expensive, create

time.
> & Climatologic, geographic, and topographic conditions _ all influence the
availability and cost of equipment, the feasibility of technologies, operating costs,

and other aspects of solid waste management. For instance, citiffs in tropical zones
might adapt solid waste management strategies to account for higher temperatures
and faster organic waste decomposition rates than cities in cooler climates,
Geographic and topographic features can pose challenges for solid waste
management as well. Islands, in particular, face significant challenges due to limited
space for waste disposal, as well as limited access to and capacity for recycling.
Cities in hilly areas may need to design disposal sites that are resilient to slope

failure.

Xi. Cultural norms. Cultural preferences and tendencies can complicate solid
waste management efforts. For example, increasing wealth and lower prices for
goods have led to a dramatic growth in material consumption and waste generation
worldwide. Solid waste managers are faced with the implications of these trends.
Addre_ssing cultural norms during solid waste management planning requires a
coordinated stakeholder engagement approach. 2

CONCLUSION
Waste management is a critical issue confronting practically every state in Nigeria because
of its human and environmental sustainability implications. As human beizos naturally
depcpd on the environment to sustain their lives, proactive m.easures have to boe taken into
coghizance towards managing waste in order to achieve economic, social and environmental
protection which form the basic components ofsustainability de;'elo m;nt This aspect of
i'::]::jﬁ:“\:j“lc;l l']]]all’l.{:igtlll‘tnl Is as important as other public amenitliacs or.infrasn'Lll)CIUres
- hav::;,i,:“I:,Ld(i)rfcZ:)ll]jljmlff)m'y man would be extremely difficult. This is because
lung cancer, heart disease “:hucllﬁcc-" ‘:j“ Wfltcl.' and land pollution and diseases such as
oy g hie. s ,-;sun ()rla"afl ’. hcp.autls. l{l addition, climate change and
SR s dhooes UL. li ¢ waler a(n.d air pollution. To live a healthier life proper
SU Domapcmant rewu,-im ;.:“}.s%cfnhu‘a!. l.hmugh Rcdupc, Reuse and Recycle, we can
decrcéses the landfill wastes, keeps :::)IL: ::;z‘:ﬁy)'_(rUl'll‘PO:S'l“lg c‘lll‘iChCS_nUtfiems e 8
pollution free environment. |y, Landfills, lates '&““"5“15 Al AR S
it oo o mant. 1o Landf s, latest lcu_hm)lqglcs are used and helps in energy
[t e modune i | ;l}i:L ldfnount. Incineration decreases the amount of solid
eat and energy, reduces pollution and makes the place
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. x i joremediation is :

CI]\'ITOI\I'ﬂLHl frlcndly. Bic mmcd‘ntu?n IS a natural process, minimum equipment and little
nergy 18 needed. without harmful side effects, quickly makes soil

C o J S |

s and water more useful
o Waste-to-energy minimizes gi eenhouse gases, produces clean energy and reuses metals
. = S dals.

Remole sensing hC‘PS‘tO COH?Ct mfo!‘n.m(‘iop about the large spatial areas and to characterize
he natural features of the o.b‘;ec.ts.‘T his information helps to make decision about physical
obiects. Gl1S provides detailed mtorn?atl()n about the location and helps to make decision
about it. Waste r.n'anagement t.echmques keeps the environment free from pollution
increases the fertility of the soil and groundwater level and saves the earth and energ);
sources. These waste management techniques are considered as the best methods to

safeguard our environment. Clean and green environment is the greatest assets for our

forthcoming generation. To achieve this, environmental guiding principles, values, policies

and legislations should be framed properly and followed strictly for eco-friendly
sustainability

Recommendation and Policy Implications

For effective sustainable waste management inNigeria. The following recommendations are
put forward:
1. Government should establish stringent legal and regulatory framework that will
enhance efficient and appropriate collection and disposal of waste in Nigeria.
This will ensure environmentally sound waste management system that prevents
damage to the Earth's ecosystems and maintain a high quality of life for the
inhabitants of the State.
Government should setup a formal recycling sector where wastes of all kinds will be
recycling instead of informal recycling which scavengers adopt who buy unused
valuables from people and go to legal and illegal dump sites in search of materials
that can be reused and recycled. The implication is that formal recycling of waste
will ensure friendly environment as well as effective waste management practice.
However, formal recycling of waste will generate wealth to different Nigeria's state.
This will contribute significantly to sustainable development in the country.
Government should effectively and sincerely provide incentives for waste
collectors and those involve in public waste management, this will boost their
morale, increase their level of commitment and productivity towards their duties.
Government should pump sufficient funds into public waste management agency
to enable them dispose waste generated appropriately since hygiene and health of
the citizens are very essential. This is pivotal because improperly stored waste
can cause health, safety and economic problems.

!\)
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