PLANNING AND MANAGEMENT OF
SUSTAINABLE INFRRSTRUCTURE

LOPMENT IN NIGERIA

F‘/ "‘_366'{()1 ~oncwe of
Professor Nurain Bolanle Tanimowo

Edited By
RAFIU BABATUNDE IBRAHIM

AKEEM BAMIDELE MUILI



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k

\
' sracture Developmentin Nigena
f Sustainable Infrastructure e e e

Planning and Management o!

CHAPTER SEVENTEEN

INNOVATIVE MEANS OF TRANSFORMING WASTE TO WEALTH
IN NIGERIA: AN OVERVIEW

Godswill Unekwuojo Musa' Adeogun Adekunle Sunday® Aisha Jibril®
Raheem Wasiu Mayowa®

‘Department of Urban and Regional Planning, Ahmadu Bello University,
Zaria.

“Department of Estate Management, University of llorin, llorin
“Centre for Human Settlements and Urban Development, Federal University
of Technology Minna,

*Department of Urban and Regional Planning, University of llorin. [lorin

Corresponding Author: adeoluwawa’a email.con

ABSTRACT

Due to rapid urbanization in Nigerian citi¢s, the quantity of waste eeneration

and its associated challenges has been on the increase requiring adequate

attention. Effective management of waste is difficult as i requires  time
energy, and cost. The reformation now is that.
discarded rather: wastes should be viewed as re

that can be transformed into valuable

wastes should not be just

sources which have potentials
' products. This paper therefore reviewed
solid waste management practices in Nigeria, the cconomic val

. X ’ C arue

ways throug

of wastes

and an overview of some mnovative ] ;
v which solid waste ¢ be
: ste can b

transformed to wealth in Nigeria
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INTRODUCTION

Waste 1s a term used for worthless or unwanted materials discarded after
primary use. United Nations Environment Program (1992) defined wastes as
substances or objects, which are disposed of, intended to be disposed of, or are
required to be disposed of by the provisions of national law. Waste is also
defined as any product or material which is useless to the producer (Basu,
2009). The term waste is however subjective because an object regarded as a
waste by one individual, may be a resource to another. Therefore. a material
can only be regarded as a waste when the owner labels it as such (Diyjkema et

al, 2000).

Currently, about 54°% of the world’s population live in cities. expected to

increase (o 66% by 2050, with the highest rates of urban growth expected in

developing countries such as Nigeria (UN, 2017). As a result of this rapid

urbanization, the quantity of waste generation and its associated challenges

have been on the increase requiring adequate attention (Amasuomo and Baird,
2016), unlike the pre-historic period when due to small population and vast
land, the environment casily absorbs waste released without significant
degradation (Tchobanoglous ef al, 1993). However, migration of population
from rural to urban areas which started in the sixteenth century during the
industrial revolution led to population explosion that in turn led to a surge 1in
the volume and variety of wastes generated within the urban areas (Wilson.
2007).

Effective management of waste is difficult as it requires special processes that
entail time, energy, and cost. Wastes therefore should not be disposed merely.
but considered as vital resources that have valuable potentials. This process of
conversion of waste to a product that can be put to primary use can be viewed
as a process of generating wealth. hence the phrase *Waste to Wealth® (Egun,
2012). This paper therefore reviewed waste management practices in NlLCIld

—'———"—_-————_.___
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w of some mnovative

the economic values of wastes and presents an overvic
ways waste can be transformed to wealth in Nigena

CLASSIFICATION OF WASTE

Common charactenstics used in the classificaton of waste
physical states (sohd waste, liquid waste and gascous waste) (White ef @i

1995); Source of production (such as: domesuc wasle, industnal waste

agricultural waste, commercial waste, demoliton construction waste and
mining waste) (Demirbas, 2011); Biodegradability (biodegradable and non-
biodegradable); and environmental impact (hazardous waste and non-
hazardous waste) (Dixon and Jones, 2005). The most common types of solwd
waste in Nigena are: domestic waste (garbage and rubbish produced by
individuals and houscholds), commercial waste (solid waste commng from
business places such as stores, markets, office builldings, restaurants, shops
bars. etc.), and industnal waste (produced by factones and procoang plants)

includes the

Waste will remamn a part of our lives for as long as we exist. While some
people may produce more wastes than others, everybody produces it every day
as leftover food, diny water or garbage. Waste 1s not entirely useless because
there are people and businesses that will pay 0 have them This paper
however, focuses on how solid wastes can be transformed to wealth

SOLID WASTE SOURCES AND CONTENTS

Solid waste compnises all the waste ansing from human and animal activities
in solid form (Abdul-Rahman, 2012). The composiion of mumcipal sohd
waste vanes greatly from place 0 place and from ume w0 ume It
predominately includes food waste, houschold waste, market waste, packaging
materials and products which are no longer useful The sources can be
residential, commercial, institutional and industnal

‘m
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Table 1. Solid Waste Sources and Contents

Source

Residential

Commercial

Institutional

Construction
and Demolition

Waste

Typical Waste Generator

Single and multiple
households/ dwellings

Shops, Stores, Hotels,
Restaurants, Markets,
Office, Malls etc.,

Schools, Hostels, Hospitals,

Government and Private
Office

Complexes

Construction sites, road
repairs, renovation sites,
demolition of buildings

Solid Waste Contents

Food wastes, paper.
cardboard, plastics,
textiles, leather, yard
wastes, wood, glass.
metals, ashes, special
wastes (e.g., bulky items.

. consumer electronics.

batteries, oil, tires). and
household hazardous
wastes.

Paper, cardboard, plastics.
wood, food wastes, glass.
metals, special wastes.
hazardous wastes

Paper, cardboard, plastics.
wood, food wastes, glass.
metals, special wastes,

hazardous wastes.

Wood., steel, concrete
debris, glass, sand. tiles.

bituminous concrete ele.
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Street sweepings; drain

Municipal Street Sweeping,

Services landscaping, Cleaning of silt; landscape and tree
parks, beaches, other trimmings; wastes from
recreational areas parks, beaches, and other

recreational areas

Source: Government of India (2017).

A study by Sani, 2016, shows that waste composition in Minna includes:
Paper, carton and pack (7.0%); Plastic and rubber (16.0%); Organic or
vegetables and food item (34.2%). Glass and ceramic (4.7%); metal (1.8%);
Wood (3.8%); Textile (9.2%); Garden and animal waste (5.9%); Medical
waste (0.7%); Electronics (2.2%); and Diapers and pads (14.4%). The paper,
carton and pack category have the highest percentage of composition while
textile and medical waste is the least of the waste composition in the study

arca

Solid Waste Management in Nigeria

Nigena. with population exceeding 140 million (NPC, 2006) estimated to be

about 170 million in 2018, is one of the largest producers of solid waste in

Afnca. Nigena generates more than 32 million tons of solid W'aéte annually,

out of which only 20-30% 1s collected (Bakare 2016). Solid waste

management 1s the discipline associated with the control of generation,

storage, collection, transfer and transport, processing, and disposal of solid

wastes in a manner that 1s in accord with the best principle of public health,
economics, engineering, conservation, aesthetics, and other environmental
considerations (Sridhar and Hammed, 2014). In Nigeria, solid wastes are
managed in an indiscriminate manner. Sani (2016) study presented that the
waste disposal method practiced in Minna is mostly by open dumps, which 1s
uncontrolled free-range disposal on streets, drainages, stream and vacant lands
(see Figure 1). Other method of waste disposal includes: Controlled tupping,
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where Niger State Environmental Protection Agency (NISEPA) transfer waste
from collection points to refuse dump site; Incineration which is mostly done
in households but in an open manner because few households in Minna have
chimney; and composting of which little percentage of the respondents agree
that thy practice it.

00 = :

T o8
E 20 33 10 ;
0 ‘ ' '

Opendumps Controlled incineration composting
Uupping
Figure 1: Waste disposal methods in Minna
Source: Sani (2016)

*THE Rs PRINCIPLE OF SUSTAINABLE SOLID WASTE
MANAGEMENT

The Intergovernmental Panel on Climate Change attributed three percent of
global anthropogenic greenhouse gas emissions to waste disposal; however,
the mitigation potential through adopting sustainable waste management
practices including the Rs concept 1s estimated at 15-20 percent (IPCC, 2014).
The Rs concept has been used to promote sustainable waste management. First
it was the 3Rs: Reduce reuse and recycle. Later the 5Rs (Refuse. Reduce.
Reuse, Recycle, Recover) principle emerged. And currently we have the 8Rs
principles (ASTEC, 2017), which are a combination of the 3Rs and 5Rs. They

include: Reduce, Replace, Reuse, Recycle, Recover, Refuse, Re-gift and
Rethink.
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. smative o deal
The 8Rs Principle offers a sustainable, environment fnendly altermative K«

Y : et on
with the enormous challenge posed by waste with its obvious mmpi

SRR : wasic as a
human health, environment and natural ecosystems. It looks at

) : . Qetence Technology and
resource at every stage of its life cycle. The Assam Science Technology ;

- -~ N - . » . . . s\ 1
Environment Council (ASTEC) (2017), explamned the 8Rs principles wat
additonal examples as follows:

1.

V.

Reduce: It costs much less to prevent wastes from occurning than to
later consume more energy and materials to capture the wastes and
then to reuse, recycle, or dispose of them. This can be achieved by
buying products that don’t have too much packaging or carrying a
cloth bag wherever you go, so that polythene bags usage can be
avorded.

Replace: this entails subsututing an object for a better option. Using
durable items instead of one-off disposable items (e.g. replace
paper plastic cups with mugs glasses). Replacing paper towels with
hand-dryers or cloth towels.

Reuse: It nvolves using resources in their existing forms after bemng
used without further reprocessing thereby minimizing additional cost
required for recychng. This 1s typical in returning soft drinks bottles
back to the vendor, or using all writing paper on both sides, or using
stlverware and dishes instead of disposable utensils.

Recycle: It involves transforming resources into a form that can be
used as an input to a new process i.e. taking a product or material at the
A usable raw material to make

NS can be recyeled into tissue

end of its useful life and wming it into
another product. Useless office docume
papers

Recover: Resource recovery occurs afier reduce, reuse and recvele
have been attempted. It entails comy ersion of waste materials l‘ur. the

#\_
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Vv eny b resources such as electrienty, heat, compost and tuel or as
metals, glass, ete. through thermal and’ or biological means

\i Refuse: This entanls ording unnecessary consumption and make life
stvle chotees by selecting items that use least packaging, require the
least resources to produce and can be used multiple times,

i Re-gift: One always have the choice to give out unwanted materials
ke clothes 1o another instead ot outnight disposal

Vil Rethink: 1os ulumately Up 1o us to really start thinking about what we
buy, why we buy it and how we dispose of it

The waste hierarchy recognizes that some types of waste, such as hazardous
chemucals or asbestos, cannot be safely recyeled and direct treatment or

disposal 18 the most APPropnate management option (ASTEC, 2017).

CREATING WEALTH FROM SOLID WASTE

In Nigeria, waste 1s generated at the rate o FO.43 kg per head per day and 60 to
S0 per cent of 1t 1s organic in nature (Snidhar 2006; Ogwueleka 2009). Waste
generated producing cow meat alone is about 328 4 Kg in the form of dung,

bone, blood, hom and hoof (Sridhar and Hammed, 2014). The study of
Olukanm ef @/ (2018) in a Private lertiary institution in Nigeria presented that
330Kg of waste 1s generated on a daily basis from the campus which cut
across: Polyethylene Terephthalate (PET) bottles. paper, plastic food packs,
nylon, tin cans, tetra packs and food waste (see Table 2). The economic value
of recyclable waste generated daily from the institution is about N39.834.80
this is equivalent to N14.340.528.00 in a year.

Table 2. Economic Value from Recycling Waste Materials in a Private
Fertiary Institution in Nigeria
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Recyclable Waste Average Waste Prices of Total Value
ateri: : Seners: . of Waste
Materials Percentage Generated Recyclables in
of Each per Day g Generated
Naira/kg h .
Item in the (kg/day) (in Naira)
Waste
Stream (%)
PET botles . .. 1269 29266 55 16,696.30
Paper 3.79 87.53 5 437.65
Plastic food packs 11.92 274.72 30 8241.60
Nylon 9.07 209.29 30 6278.70
Tin cans 441 101.85 35 3564.75
Tetra packs 5.72 131.88 35 4615.80
Food waste 52.40 1207.87 Compostable -
Total 100.00 2305.80 39.834.80

Source: Olukanni ¢f al. (2018).

The pivotal point of creating wealth from waste has to do with recycling.
Recyclable wastes are non-biodegradable materials which can be put to use
again in the same or different form. Inorganic waste, such as PET and plastics,
waste paper and tetra packs are now increasingly recycled. Recycling waste of
useful materials puts them back into circulation for consumers. Table 3
presents the various recyclable wastes and the resources they can be recycled

to.

e
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Table 3: Recyclable Solid Wastes and Their Products

Waste Recyclable Value or Use
Hair, bristles, wool, feather Brushes, lanol, fertilizer, wigs, blankets,
carpets, fabrics, yarns pillows Mattresses

Hoofs, horns Buttons, combs, hair pins, novelties,
washers, glue, gelatin fertilizer

Bones Buttons, cutlery, handles, ornaments, glue,
gelatin, bone meal

Hides, skins, feet Horse whips, seats. belts, hand bags, book
binding, shoes, gloves, Oil, Glue, Gelatin

Intestines Stock feed, surgical higature, musical

(guitar) strings, tennis strings, sausages
and Putty containers

Blood Fibrin foam. purified bovine albumin,
dried blood and blood meal

Ruminal contents, excreta Methane gas, manure

Fats Soap. machine oil, candles, leather
dressings

Glands and special organs Pharmaceutical products (insulin, gall

stones, corticosteroids), Pepsin,

Cholesterol, Liver extract, Cartilage

Soft drink and beer cans, cutlery

Aluminium | ' :

Paper Newspaper, packaging materials, crate of
egg, tissue paper

Plastics (various types) Bottles, milk jugs, pipes, thin film

PETE/] packing, battery casings etc.

Glass Various glass products, decorative pieces.

brick aggregates

Tin cans, metal works '
Aluminium, copper, lead, etc, various
items

Yard wastes, organic Compost, biogas

wastes
e s s 382

Ferrous metal
Non-ferrous metal
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Construction wastes Filling materials

Tyres Road paving, building, shoe soles

Batteries Recycling for lead, cupper, plastics and
reuse

Waste o1l/Rice husk Reuse after refining Briquettes, cement

substitute etc.
Source: Sridhar and Hammed (2014).

The initiative of promoting commercially viable products out of solid waste
has already taken effect in Lagos, Nigeria such as the compost plant at Ikorodu
used for treatment of waste and generating about 42,000 tonnes of compost
within six months used for agricultural activities, and waste to energy plant at
Ikosi market which generates biogas from market waste that 1s used to power a
OJKVA generator at the market (Iriruaga, 2012). Also, various studies have
produced significant contributions on the waste to wealth initiatives presented
by Sridhar and Hammed (2014) as follows.

i. A 10-ton per day capacity “Pace Setter Organo-minceral Ferthzer
Plant” was designed and built for Bodija market in Ibadan (1998).
Nigeria which is the first prototype demonstration project i the
country. The Technology is available under the Environmental
Development Foundation.

ii. A 5-ton per day capacity organo-mineral fertilizer plant was designed
and built for Ayeye community, Ibadan (2002) where sorting of non-
biodegradable and biodegradables were practiced; recyclables and the
organo-mineral fertilizer are being sold.

iit. A S-ton per day capacity food residual conversion to compost (2002)
was developed for a flow station at Shell Petroleum Development
Company, Forcados, Delta Sate; the compost produced 1s being used
for maintaining their lawns and gardens.

383
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\ 10- ton per day capacity “Pace Setter Integrated Waste Management
Complex™ was designed and built (2005) for Ovo State Government at
Orita-Aperin, Ibadan where an organo-mineral fertilizer plant, a plastic
recycling plant and a scrap metal recycling plant were designed and
built for management of Solid waste generated in Ibadan.

A 10-ton per day capacity organo-mineral fertilizer plant, 2-tons per
day plastic/nylon recycling plant and a 1-ton per batch metal scrap

recycling plant were built for the Ondo State Government at Akure in
2006.

vi. A S Ton/day organic fertilizer plant and 2 Tons/day plastic chops or
flakes plant was established in Aleshinloye market which is a more
recent one and is a model as the Traders Association owns and
manages it (Sridhar and Hammed, 2014).

Business Opportunities in Waste Products for Wealth Creations in
Nigeria
The materials like paper, plastics, metals, glass and wood are commonly

recycled in many parts of the world, which are also opportunities that can be
tapped in Nigeria (Abdul-Rahman, 2012).

(1) Paper: This usually makes up a large portion of the waste collected.
Waste paper (like newspapers, magazines, cardboard and old books)
can be used to make paper bags, cardboard and carton boxes for new
clectronic equipment. With many African cities like Kigali,
the use of plastic and nylon bags, recycled paper is becoming the top
choice for producing biodegradable paper bags used for shopping.
Potential buyers of processed waste paper are: pulp and paper mill,
market vendors, paper dealers and middlemen.

banning

N____ﬁ_
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Plate I: Products of Recycled Paper
Source: tetrapak.com (2013)

(ii) Plastic: This is arguably one of the most common forms of waste 1n
African cities. Waste plastics such as plastic bottles, used plastic tins
and containers and shopping bags can be melted and formed nto an
amazing range of new and reusable products. Potential buyers of
processed plastic include: plastic product manufacturers, industries,

and middlemen. Approximately 700,000 plastic bottles can be used to
make a one kilometre stretch of road.

Plate II: Laptop Bag made from sachet water waste

Source: The African Fabric Shop (2015)
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(m)The Biogas Plant: A single simple solution to answer two major

problems we face: high cost of energy and accumulated biodegradable
wastes 1s Biogas plant. Incorporating biogas plant in homes or
community houses does not only save cost of constructing separate
septic tank for toilet but also converts waste to energy. Since the
biogas plant is underground construction it also minimizes land use.
Generation of a renewable valuable energy source is the key resource
of biogas plant. low capital cost; low operating cost; long life span. It
1s eco-friendly, has minimal maintenance. produced little sludge,
msignificant odour, and less handling risks. Raw materials such as
kitchen wastes food wastes and toilet wastes are used to generate green
energy include biodegradable material.

Plate III: Enjoying Biogas Flames from a Biogas reactor in a kitchen
Source: Abdul-Rahman (2012)

Metal: Scrap metals, auto wrecks, aluminium (beverage) cans, used
copper wires and used metal sheets can be melted to produce new

metal products. Potential buyers of scrap metals include aluminium
and metal Industries, scrap dealers and foundries.
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(v) Rubber: Used tyres, old rubber shoes and other wasi¢
of rubber can be sold to home industrics that make shoes. sandals, mats

and carpets. Tyre making factories (like Dunlop), and industnes that

use boilers (like cement makers) are also top buyers of rubber wasic

(vi)  Textiles: Old clothes can be recycled and used for the production oOf
doormats, cushions, mattresses, children’s underwear. homemade caps
and duster coats, stuffing dolls and several other products. Textles are
also used in the production of high-quality paper.

(vii) Printer Cartridges: This is another highly popular form of recyching
business thanks to the price of the printer cartridges. A simple cleaning
and refilling process will provide a good profit while offering cheaper

cartridges to businesses and corporations.

CONCLUSION
Innovations and ideas required for transforming the adverse manifestations of

wastes within cities and towns into wealth are emerging issues of the 21*
century. The notion of transforming waste products to wealth will not only
manage waste in a sustainable manner, it makes waste management a
profitable business and also drives cities into becoming waste-wise and waste-
free cities. Nigeria has had a fair share of solid waste challenges due 1
urbanization induced by indiscriminate waste disposal habit of the population
It is therefore important for individuals, households, commumues.
neighbourhoods and cities at large to adopt sustainable waste management
practices and create wealth for themselves therefrom. :
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