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ABSTRACT

Most cities in Nigeria are nolable for their unauthorised dumpsites which are one of the
signif cant contributors to Greenhouse Gas Emissions (GIHHGE). Thcse Greenhouse Gases
(G1IG) ore known to cause climate change effecls such as floods, proliferution of discase
veclors, spread of infectious discases and increased heat-retaied mortality. Information on
the contribution of thesc illegal dumpsites to GHGE is inadequale in developing countries.
Therclore, this study was designed o characlcrise wastes and assess their GHGE
paiticularly carbon-dioxide (CO;) and mcthane (CH,) from illegal dumpsites in Ibadan
Soulhwest Local Government Arca (IBSWLGA), Oyo-suate.

Thinty dumpsites were identificd by snowballing with 15, 10 and 5 dumpsites in the high-,
medium- and low-density areas ol IBSWLGA respectively. Three dumpsites in each of the
arcas were sclected using simple random sampling technique. A composite fraction of the
wastes fiom cach site was collecied and characterised into physical components such as
plastics, nylon, mctals, paper and other wastes using the Amenican Society for Testing and
Motcrials Standard. The percentage weight of the wastes was determined. A CO;z meter was
uscd to mcasure the coneentration ol CO; emissions (ppm) at the dumpsites thiice weekly at
specific penods of the day (8-10am, 12-2pm and 4-6pm), for 12 consccutive weeks. The
values of CO; were comparcd wath the United States Environmental Protection Agency
(USEPA) limit (300-450ppm). The 2006 Intcrgovecmmenia] Panel on Climate Change waste
modec] was used lo estimate the CH¢ cmittcd from cach dumpsite per year using the wcight

ol the wastes and population of the arcas. Descriptive statistics and ANOVA were used lor

dota analysis.

Composition ol characterised wastes for the high-, medium- and low.density arcas were:
21.7%. 35.2% ond 50.0% lor organics; 8.3%, 10.2% and 3.3% lor plastics; 51.3%, 31.1%
and 25.0% for nylon; 8.0%, 5.6% and 5.0% for mctals; 5.3%, 10.6% and 13.3% lor paper
and 5.3% 7.0% and 3.3% lor other wasles respectively. The overall mean CO; emission in
the high-, medium- and low-density areas were: 372.5492.lppm, 385.6+114.5ppm end
380.8482 4ppm respeclively. Mcan CO: cmissions at different periods of measurement for
the three areas wcre: 420.1498.5ppm, 433.5¢148.3ppm and 417.5+71.dppm at 8-10wra;
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375.4£83.6ppm, 391.3£89.9ppm and 387.64+86.4ppm at (2-2pm and 321.94635.4ppm,

331.9468.1ppm and 337.3269.4ppm ot 4-6pm respectively (p<0.05). The highest
(1157ppm) CO; emission was recorded at the medium-density area between 8-10am. The
perecentage composition of methane gas in the total potential gas emissions from the

dumpsiles in (he high-, medium- and low-density arcas was; 0.000158 Gg/yr., 0.000026
Gg/yr. and 0.000012 Gg/yr. respectively.

Levels of carbon-dioxide from illegal dumpsites were within acceptable limits, while
methanc ecmission quite small. Evacuation of wastes from illcgal dumpsites to authorised

locations for recovery of greenhouse gases and malcrial recycling should be promoted.
Keywords: Waste charaeterisation, [liegal dumpsites, Greenhouse gas emissions

Word count: 453
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OPERATIONAL DEFINITIONS

8. Waste
There is no delinitive list of what is and is not waste. Wastes however can be defined:

* Asanunwanted or unusable ilem, remains, or by- product, or houschold garbage.

* As amovcable object with no direct use that is discarded pentnanently.

\Vaoste is a genernlized word which can be divided into 3 major types. They inciude. solid,

liquid and gascous wasics.
» Liquid wasies must be transporied in containers or through pipes. Examples include

sewage, contaminated groundwater, and indusirial liquid discharges.
+ Gascous wasles, of course, consist of gascs. They are primnorily gencraled by

combustion (c.g., intemal combustion cngines, incincrotors, coal-fired clectrical

gencerating plants) and industrial processes.
|' e Solid wasic: It has been defined in various ways. Some delinitions include:

» Solid waslc is a uscless, unwanted and discarded material without sufficient liquid to

be free Mowing. (EPA,1972).
* Solid wasic is any solid malerial or substance that docs nol hove any important valuc

at the pasticular point in time to the user, (Adcdiba, 1985).

b. Dunmipsilcs
Thesc are picces of land or spaces where wasic from houscholds, commercial institutions

refuse industrics, or litler from the sticets is dumped.

c. [legnl dumpsites
These could also be dumpsites that arc improperly sited or unplanned dump sites which

arc open and mostly uncared for. It is also the unlawful deposit of waste larger than litter

onlo arcas (private or public land, isolated areas, water bodics, incomplete buildings cic)

that has not been approved by the govermment.
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d. Greenhousc pases
These arc gases in the atmosphere thal absorb and emit 1adiation within the thermal

inltared range. These gascs are known to occur nalurally in the atmosphere and they make
the earth’s surface aboul 33°C warmer than it would be if it was nol piesent but this makes
the carth beamble and waim enough for humans to live in (FHlopwood & Cohen, 1998).
However due to human aclivitics, the level of thesc gases has increased (o a lorge extent.
These grcenhouse gases include: water vapour, carbon dioxide (CQ;), meihahe (Cl1y),
nitrous oxide (N;0), Perflurocarbons (PFCs), Hydrollurocarbons (HFCs), Sulphur
Hexalluoride (STs) and ozone (O;), However the four most important greenhouse gases
arc;. Carbon dioxide (CO;), Water vapour, Mecthane (CH,) and Nitrous oxide (N20)

(Russell, 2010); and outof these four the focus wil] be on carbon dioxide and methane in

this study.
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CHAPTER ONE

INTRODUCTION

1.1. Background Inforniation

Over the last three decades there has been increasing global concem over the public health
impacts allribuled 10 cnvironmental pollution. The World Health Organizstion (WI10)
cslimatcs that about a quarter of the diseases facing mankind today occus due to prolonged
cxposure to cnvirommental pollution (Kimani, 2007). Most of these environmcni-related

diseases are howcver not casily detectied and may be acquired during childhood and

manilcsted later in adulthood.

The very idca that waste nceds to be “managed™ is rclatively new. Theoughoul much of
huznan history waslc was managed by the natuml cycle, and in many parts of the world it
still does. Howecver, in poor agriculturnl sociclics there is not much of it to begin wilh.
' Brokcn tools and wom clothes are repaired, food scraps are fed to livestock, human and
' animal droppings were gathered up and spread on farmlands as fertiliser, and rags were
used to makc paper and so on. In such places wasic is seen as having an inherent
value. Wasle lirst became a problem in cities, wherc it accumulated faster than il rotted

away, crealing an cyesore and a heatth hazard (The Economisi, 2009)

The amount of wasic a communily genciales tends to grow with its economy. H Human
aclivitics creste wasic, and it is the way thesc wastes are handled, stored, collected and
disposed of, which can posc risks to the environment and 10 public health. In wiban areas,
cspecially in the rapid urbanizing cities of the developing world, problems and issues of
Municipal Solid Wasic Management (MSWM) are of immcdiate imporiance. This has
been acknowledged by most governments, however rapid population growih ovenwhelms

the capacity of most municipal authorilies to provide cven the most basic scrvices.

Typically one to two thirds of the solid wastc generated is not collected. As a resull, the
uncollected waste, which is oflcn also mixed with human and animel excreta, is dumped

1
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indiscriminately in the streets and in drains, so contributing 1o flocding, breeding of insect
ond rodent vectors and the spread of diseases. Furthermore, even collected waste is often
disposed ofin unconirolled dumpsites and/or burnt, polluting water resources and ar.

Iltegal dumping also poses a threat to the environment, public health and safety. Some of
these include: increase in rodents, insects and wcclors population which lead to casy
spread of discases, pollution of the air, land and surface and ground waters leading to loss
of biodiversity, emission of greenhouse gases from decomposition and buming of these
wastes, Developing countiies face challenges regarding environmental pollution (water,
air and soil) and one of the most conttibutory factor is waste disposed illegally and/or
without proper treatment. Across our country Nigeria, communitics and rural areas have
chronic illegal dumping sites, where wastes from organic, pepers, plastics, boltles,
refrigerators o lires ore discarded. Most commonly, ihese items are dumped along
roadsides, ditches and fields, wooded areas and remote sites. These sites can becaine

breeding prounds for inscets and rodents and, they diminish the beauty and quality of life

ncar these ascas.

The city of lbadan is characterizcd by a lorge number of illegal solid waste dumps.
Densely populatcd arcas such as Oje, Oke-foko, Beere, Ojoo, and Agbowo, are

characterized by poor housing quality and lack proper planning. In fact, houses built for

commercial purposes were ofien built with no allowance for sci-backs, facilities for
sewvage and solid wasie disposal (Oycniyi, 2011). Often the wasics are dumped in open
abandoned land space or 1n some cases behind residential buildings. These wastes Jargely
consist of organic matter which decompose under the favourable environmental
tempemture and pose serious pollution problems (o the ecosystems (Agboola and Omueti,
1982). As a result urban dwelleis residents in the stote arc conlinuousl]y at risk of

infections such as: cholein, typhoid, diarthoea, ond faecal oral infections. Stunted growth

and malnutrition ore olso cormmon diseases experienced.

Waste cannot always b¢ eonfined within one Jocality or arca of jurisdiction. Some fonns

of waste (paiticularly those associated with acid rain, greenhouse gases, and air quality in

2
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general) are traasmitted in the atmosphere, which respects no political, terrestnial, or

aquatic boundaries (Chopra, 2005).

Municipal solid wasic is a significant contiibulor 0 greenhouse gas emissions and
majority of these emissions result fiom open dumping and landfilling in developing
countries including Nigeria (Chalvntzaki and [;zaudls. 2010). These land!ill and open
dumping contribules to the GHG efVect via the emissica of methaac (Clly) gas and carbon
dioxide (CO;y) (Ishigoki ct ol., 200S). Cik and CO; are produced during the decomposition
process of wasic organic content under anaerobic conditions (Abushammala o al., 2009).
United Nations Framcwotk Convention on Climate Change (UNFCCC) alluded that the
waslc sector is an impoitant source of grecahouse gas emissions (GIHGEs). Accotding to
recent national estimates this sector pioduces on average 2 — 4 per cent of naotional
greenhouse gas cmissions (UNIFCCC, 2005). Mcthane is regarded as one of the mosl
imporlant Gl {Gs because its global \wamiing potential has been estimaltcd to be mote than
20 titnes of that of catbon dioxide (Ekancm e¢ af, 2013.).

Greenhouse gascs are known (o occur naturally in the atmosphere and they makc the
enrth’s surface about 33°C warmer thon it would be if it was not piesent thus, making the
carth bearable and warm enough for humans (o live in (Hopwood and Cohen, 1998).
Greenhouse gnses are obtoincd ftom both natural and anthropogenic sources, though
anthropogenic sources provide most of today's greenhouse geses. As these gases build
up in the otmosphere, they trap morc heat near the enrth’s surface, causing the earth’s
climalc to become warmer (YeSeu! ct al., 2010), In the last decades, the GHGs produced
as o rcsult of anthropogenic activitics have been prevalent over those of natural onigin
(Hansen, 2004). The wastc seclor is a signilicani contributor 1o GIIGEs accountable for
approximotcly 5% of the global greenhouse budget (TIPCC, 2006). This 5% consist of

mcthenc (CH¢) emission ftlom anaerobic decomposition of solid waste and carbon dioxide

(COy) from wastewaler decomposition (IPCC, 2006).

The evaluation of the emission rate of gaseous pollutants (tom Inndtills is very difficult to
control, owing 1o sevcral faclors affecting the emission process, such ns: the gas
production rate, the gas migration propeities through the waste layers and thiough the top

K|

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



loyer of the landfill, the gos collection efficiency, and metcorological (factors
(Abushammaia et al 2009). Enteiic fermentation associated with domestic livestock,

decomposilion of wastes in landfills, and natural gas systems were among [factors

responsible for incrcase in greenhouse gas (GHG) emission in the United States (US EPA,
2010). ‘

The disposal of solid waste produces greenhouse gas emissions in a number of ways viz:
the anacrobic decomposition of wasie in landlills produces methane; the incincration of
wiste also produces carbon dioxide as a by-product. The emission of thesc greenhouse
gases have today become a global issuc. Over the past two decades. The National Oceanic
and Atmospheric Administration (NOAA, 2008) reported that carbon dioxide and
mcthanc increased by 0.6% and 0.5% respectively in 2007 while a total of 27% and 145%
respectively sinco the pre-industrial times. The United Nations Framework Convention on
Climatc Change (UNFCCC) in 1992 alluded parties to the convention shall develop,
periodically update, publish and make availoble national inventories of anthropogenic
cmissions by soutces ond rcrnovals by sinks of all GHGs not controlled by the Montreal

Protocol, using comparnble methodologics (USEPA 2009). However, there is no existence

of literotures detailing anthropogentc emissions,

In Nigena there is dearth of rescarch on GHG emission from dumpsites hence there is no
quantitative data on Cll; and CO: cmission in the numcrous dumpsitc and landlill
scaltered across the country and also infonnation un th,c dumpsites are lncking. Therefore
quantilative data on tlic ecmission of sclected GHGs will provide stokcholders in climate
change the stgnificant contribution of illegal dumpsites to Gl IG emission. it also will stir
rclevant action in adopting cffective wasic managemcnt methods or technologics, because
cflfective nutigation of greenhousc gas cmissions is important and could provide
cnvironmental bencelits and sustainnble development, as well as reduce adverse impacis on
public health (Papogcorgiou ct ol.. 2009). Thercfoic this study wus designed to
characterize wasles, assess COz and annual CH, cmissions from selected tllegal dumpsites

in Ibadan Southwest Local Govermment Area (IBSWLGA), Oyo state, Nigeria.

4
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[.2. PROBLEMSTATEMENT

lllegal dumping poses a threal to the cavironment, public health and safety. Some of these
include: incrtase in rodents, insects and vectois poapulation which lead to casy spread of
inscct/veclor propagaled diseases, air pollution, land, surface and ground water pollution;

lcading to loss of biodiversity, emission of greenhouse gascs fiom decomposition and

waste incineration.

The demographic cxpansion and increased industrial and commercial activitics have
coused an astronomical increase in the volume and diversily of solid wastes gencrated in
Nigena (Aluko, 2001). As the population incicases, the urban cenues generate Jarge
quantilies of solid and liquid wasles, whose disposal poses sctious problems lo the
govemments (Agboola and Omueti, 1982). Ibadan, like other urban centres in Nigenia is
chaaclcrized by large numbers of illegal solid waste dumpsites. Most of the illegal

dumpsites are located in the high and medium densily areas and they arc not evacualed

regularly.

Ibadan is experiencing the problem of municipal waste tnanagemcnt, principally as a
resull of unplanned developmenl, rural -urban migration and natural increase within the
city (Akinbiyi, 1992). For instance, the population of ibadan bascd on 1963 census was
582,000 with 468,000 (80.4%) living in the inner core with a growth rate of 3.0% because
the low income group dominates the population of Ibadan cily, the core arcas are always

inundaled wilh organic wasics especially lcaves which are used for wropping foods from
time immemorial,
Peoplc callect all the wastes into 8 common bin or basket without any scgregation and

dispose of e1 convenicnt places e.g. vacant lots on public or privale property, abandoned

tesidentinl or commetcial buildings, which are ofen illegal, contaminating surface and

ground waler and posing major health haznsds,

These wastec dumps decomposing under the tropical heal pose scrious threats as they can

cause a varicty of impacts il not prop¢rly managed. Onc of these impacis is the thieal of

S
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climate change. Climate change which is a growing concem in the world today is caused

largely by the presence of greenhouse gases in the almosphere more than is required.

1.3. RATIONALE OF THE STUDY

In the 21st centuty, management of municipal solid waste (MSW) conlinues 10 be an
impottant environmental challenge facing the world because it bears the intinsic
consequence of climate change. The World [lealth Orgeaisstion WHO has estimated that
over 10 percent of preventable ilkhealth is due o poor environmental quality, to which
uiadequale waste management is a puime contributor. Diarrthoea, malasia aod protein
cnergy malnutition alone caused more than 3.3 million deaths globally in 2002 with 29%
of these deaths occutring in African region. Early last year investigations revenled that
over 200 people were killed by meningitis in Nigetia and Niger Republic in one week.
There were outbreaks in 76 areas. There were 25,000 suspected cases and [, S00 deaths in

the first quarter of 2009 (Akingbade, 2010).

Mos! African cities today rcveal wasie-managemcot problem such as heaps of
unconirolled garbage, roadsides littered with refuse; streams blocked with junk, disposal
siles constztuting a health hazard to residential arcas, and inappropriately disposed loxic
wastes. Across our country Nigeria, communitics and rural areas have illegal dump sites,
An cstimated 48% of the waste generated in Nigerian urban cenires is dumped on

unaulborized locations, (National Dureau of Statistics, 2009).

Globally, efforts are being made to control grcenhouse gas (GHG) emission from vaiious
sources; waste sector is one of them (Chalvatzaki and [.azaridis, 2010). Waste siatislics
are also lacking due to the low Jevel eoverage of waste collection. Yet, such infonnation is

oecessary for understauding the likely impact of the sector on emissions of greenhouses

gases (USEPA 1998; ADB 1998, IPCC 2006).

For cflective miligation of Climate change/Global warmning, all sources of GHGs are
assesscd and data oblained, When assessments aje being carried out, it is GHGs (rom
industries or vehicles that are the main Largets assessed while other sources maybe

iIgnored. llowever, dumpsites whether open or sanitary are known to genevsie GHGs
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though not as much as aforc mentioned. Thercfore, this study was carried out to generate
data on CO; and CHq emissions {rom open, illegal dumpsites which will confribute to the
geneiation of data and furtheimore assist in the effective mitigalion of GHGs and its

eftects and also provide information for advocacy and policies on waste management.

L4

14. OBJECTIVES
1.4.]1. Broatl Objective

To assess the greenhouse gas emissions potential from selected illegal dumps in Ibadan

south west Local Govemment Area of Oyo state.

1.4.2. Specific Objectives

The specific objectives of this rescarch sere to:

i Document the cnvironmental chacacteristics of each dumpsite.

2. Assess (he concentration of greenhouse gas emissions (carbon dioxide & methanc)
from these illegal dumps using appropriate meters,

3. Characterize and quaniify the solid wastes.

4, Determine the knowledge, attitude and practice of study panticipants [ocated wathin
sclected illegal dumpsites on waste disposal and grecohouse gases.

5. Asscs the health status of the illegal dump sites on study paiticipants in the study

aren
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CHAPTER TWO

LITERATURE REVIEW

‘

2.1.\YASTE
Waste is generated {rom all activitics of mon and as man's aclivities inceeases aad his

environment gets more and more urbanised, the more waste that is generated. Man
discasds many things daily ranging {rom ordinary rubbish to old newspapcrs, packaging,
cleaning materials and many different kinds of junk. There is no definitive list of whoat is

and is not waste. Wastes howevcer can be defined:

According to the Univetsity of Minnesota (2009) waste is a matetial that is no longer
needed, wanted or used. A waste is unusableor is intended to be discarded.

Waste according © (he Basel convenlion: Waesles ore substances or objects which are
disposed or are intended to be disposed or orc required 1o be disposed of by the provisions
ol astional laws.

As any discarded, rejected, abandoned, unwantcd or surplus matter, whether or not
intended for sale or for recycling, reprocessing, rccovety or puiification by a separnte
opetation from that which produced the motter (EPA, 1993)

According 1o the United Nations Statistics Division (UNSD, 1997) wastes are materials
that are not prirne products (that is producis produced for the market) for which the
generator has no further use in terms of histher own purposes of production,

tansformation or consumption, and of which he/she wanis to dispose.

Types of wastcs |
Waste is a generalized word which can be divided into two major types. They include:

2.2.1. llazardous Wasle
According to the University of Minnesota end the Lone Star College (2009) Hazardous

wasles is o wasie or combination of wastes of a solid, liquid. contained gaseous or
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semisolid form which may cause, or pose a substantial present or potential danger (o
human health or the environment It has certain hazard characteristics such as being
radioactive, infectious, pathogenic, ignitable, toxic, corrosive, reactive, carcinogenic or
mulagenic. Hazardous wastes orc commonly handled by recycling, combustion,
slabilization, chemical-physical-biological trcalmeant, and land-filling.

Some special wastes are hazardous.

2.2.1.1. Radioaclive waslcs
These are wastes that emit partictes or electromagnetic radiation {e.g., slpha particles, beta

particles, gomma rays, and x rays). Radioactive wasles can be high level, tansuranic, or
low level. High-level radioactive wastes sre from spent or reprocessed nuclear reactor
fuel, Transurzaic wastes ate from isolopes above uronium in the periodic table. They are
generally low in radioactivily, but hove long half-lives. Low-level wasies have little
radicactivily and can often be handled with little or no shielding. Radiation can damage
living cells and cause cancer. Although recycling and incineration msy reduce waste

amounts, the pnonary method for hondling radioactive wastes is long-tenn slorage

(Everett, 201 3).

2.2.1.2. NMedical wastes
These are wasies generated at hospilals, clinics and other medical facilitics. They can

cither be infective, polsonous, and/or emit radintion. Though they may have hazardous
characteristics, they are not regulated as hazardous wastcs. Medical wastes are sterilized,
disinfecied, or incinerated, especially infectious wasles. They can also be disposed by

recycling or landlilling (Everett, 2013).

2.2.2. Non-hazardous wasltes
These aic wastes or combination of wastes of a solid, liquid, contained gaseous or

semisolid fornin that docs not cause a hazard to the public or the environment
(wwwzerowasteancrica.com), Non-hazardous solid vimstes causc 1ssues such as littering
and odours, leachate from the inflittation of water through the waste, and off-gases

9
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ensving from biodegiadation. Non-hazardous solid wastes arc commonly handled by

recycling, combuslion, land-filling, and composting (Everett, 2013)
However, under these 2 major headings, wastes can be further sub-divided into solid,

liquid or gaseous wasles,

¢

2.2.2.1.  Llqukl wasles:
For a wasle to bc considered as non.liquid waste it has 0 have the following

requirements: a solid content of at least 20% and liberate no fice liquids when t1ansporied;
or no free liquids when lested in accordance with the US EPA Paint Filter Liquids Test
(Minisuy for the Environmcnt, 2004) and liberate no free liquids when Gansporied.

Theecfore, we can infer that liquid wastes will not have the above tequirements. While

accorling to the Encanta dictionacy, liquid waste is any unwanted llowing substance thaot is

lluid a1 room lemperature or othcrwise.

It must be transpoited in containcts or through pipes. Examples include scwage,
contaminated groundwalcr, and industrial liquid discharges. In some cases, direct
discharge (o the environincnt may be allowed. lHowevcr, depending on the wasle’s
charocteristics, direct discharge may cause unacccplable environmental horm. Wasie may
contain pathogens and could be toxic. This could lead 1o discase or death. Liquid wastes

arc often handled at wasicwater Ireatment plants, followed by discharge o the

environment (Everett, 2013).

Sludges result from liquid waste treatment operations such as sedimentation tanks. They

contain vatious tatios of liquid and solid matenial. Sludges are commonly handled with

treatment, combustion, land-lilling, and land application (Everett, 2013).

2.2.2.2. Gascous wastes
Gaseous wastes arc uncontained aitbome emissions and efTluents that may consist of

particulate matter, dust, fumes, gas, misl, smoke, vapor, or any combination. They are
primarily generated by combustion (e.g., internal combustion engines, incinerators, coal-
{ired eclectrical gcnerating plonts) and induswial processes. Depending on their

characteristics, gascous wastcs can be odifcrous or toxic. Some arc implicated in global

10
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warming, ozone deplction, and smog. Gaseous wastes may be relcased 1o the atmosphcre

or caplured/trcated with pollution control equipment (Evercli, 2013).

2.2.2.3. Solid wasle

The Environment Piotection Agency, (1972) dc!:mcd was(c as a uscless, unwanted and
discarded malcrial without sufficient liquid to be free flowing. According to Adediba,
(1983), Solid wastc is any solid malcrial or substance thal does not have any importani
value al the pariicular point in lime to the user. Also, Savas, (1977) ieported that waste

consisls of discarded solid materinls resulling from domestic and community activities and

from industrial, commercial and agticultural operations.

The United States Congress, in the 1976 Resource Conscrvalion and Recovery Acl
defines solid wastc as any garbage, rcfuse sludge from a wasle Ireatment plant or gir
pollution control facility and other discarded malcrials including solid liquids, semi solid
or conlaincd gascous malciials resulting from inusttial commcercial mining and

agriculturnl community activitics. Examples include peper, wood, mctals, glass, plastic,

and contlaminated soil.

2.2.3. Classilicatlon of Solid Waslcs
Solid waslc also has various classilicalions since theee are various delinitions,

Ngch, 2008 classificd - wastc inlo biodcgradable and non-biodegradable ‘vnsics.
Biodcgradablc wastes arc substances that are readily decomposed cither in the presence or
absence of oxygen. E.g. vegctables, animol, plont or food remains. It can be chonged back
o the notural state by the oction of bacteria and will therefore nol domage the

envitonment.  While non-biodegradable wastes are substances thal do not decompose.

They retain their original fonn. E.g. metals, plastics, glass, nylon ctc.

Adcdiba (1983), classilicd waslc inlo combustible and non-combustible wasles.
Combustible wastes arc the substonces that can be destroyed easily through buming,
though this method moy be hanmfut to the environment especially the air ¢.g. paper, dry

plant and animal remains, nylons, plaslics cic, Whilc non-combustible wastes arc

substances are that are difficult 1o bum c.g. mctals, glass.

11
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While Hoomwecg and Thomes, 1999 classified wostes bascd on their sources. They

include:

Residentiol — wastes obtained from homes, single or multiple dwellings. E.g. food
wasles, paper, metols, wood, textiles, special wastes (such as consumer electronics,
oil, tircs) end houschold hazartlous wastes.

Institutional — wastes obtaincd from hosgitels, prisons, schools ctc. Examples
include: papcr, plaslics, food wastes, meials, hazardous wastes.
Industrial/Manufacturing - wastes oblained ftom indusitics such textile industry,
chcinical industty, construction industty, refincnes. Exomples include:
housckeeping wastes, food wasles, construction and demolition materials, speciol
waslcs, packoging molerials, scrap moteriols, woad, steel, concrete elc.

Agriculturaf - wasles obtained from orchatds, poulity farms, feedlots, vincyards,

doides ctc. They include: animel wastes, ploet wastes, hazaudous wostcs —

pesticides, spoiled food wasies.
Commerciol — wasles obtaincd fram hotels, testaurants, merket places, office

buildings, storcs. Exomples include: poper, food wustes, glass, plastics, wood,

mclals, spcciot ond hazardous wastes.
Municipel - wastes obtaincd from sircct cleaning, landscoping, parks. beaches,

other recreationol - centres, lreatment plants.  Examples are:  sludge, slreel

sweepings, gencral wastes from parks clc.

2.2.4. Municipal sofid waste (MSW)
MSW is defincd non-oir and scwage cmissions created within end disposed of by a

municipality or government aulhoritics, inciuding houschold gerbage, commercial refuse,

consiruction and demolstion dcbrs, dead animals, ond abandoned vehicles (Cointreauy,

1982). The World Benk in 1994 dcfined municipal wastcs as wasles gencrated by

houscholds and also wasies of similer character derived from shops, offices and other

commecreial units. The majotily of substances composing municipel solid waste include

paper, vegelable matter, plastics, metals, textiles, rubber, ond glass (USEPA 2003).The

proportion of dilTcrcnt constitucnts of wasies varies from scason Lo scoson and place to
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place, depending on the lifestyle, food habits, standards of living, the extent of industrial

and commercial activities in the arca and so on (Katju, 1994),

In Nigeria municipal wasic density genectally ranges from 280 ~ 370 kg/m3, Waste
generation rate is 25 million tons annually and daily gencration rate ranging from 0.44
kg/cop/day in rurnl areas to 0.66 kg/cap/d in in urban areas (Ogwuclcks, 2009). Wasie
generation and composition is geeatly influenced by population, income, economic
growth, scason, climate and social behaviour. In Nigetia waste strcam generally consist of
putiescible, plastics, paper, textile, metal, glass. in 2009, [badan had a population of
307,840 and the waste generation was 0.5 lkg/capita/day (Ogwucleka, 2009). Also, the
mean generution rate per day obuined from a siudy done by the Sustainablc Ibaden
Projcct (SEP), Oyo State Mimisuy of Environment in association with United Nalions
Eavirornent Programmme (UNEP) ate 0.52 kg/capila/day, 0.69 kg/capita/day, 0.45
kg/capita’day and 0.30 kg/capita/day in Ibadan southwest, lyaganku GRA, Okeloko and
NTC Joyce B respectively. In industrialized couniries, however 0.7 kg to 1.8

kg/person/day generntion rale is common. The more waste we generate, the more we have

to disposcol.

2.1.3. Composition of Wastes
Solid wasle is madc up of various niaterials which may be dependent on the source. It can

be seen that greatl majority of the total solid waste generated in Nigeria is organic. The
high level of reusc of recyclable waste reflects tiic extent of poveity in the developing
countiies. In dcvcloping countries, waste siream is over 50% organic maicrial (Hoomweg
el al, 1999) (c.g. food wastes, animal and plant remain elc); those things that can decay

casily, The remaining is made up of non-biodegradable wastes (e.g. metals, glass, rubber,

elc).

2.3. Wastc Moanagement
Waste management includes all activities that seek to minimise the hecalth, environmental

and aesthetic impacts of solid wastes (Kantolgavi, 2012). Also, Business diclionary
defincd Waste managemcnt: thay it encompasses managcment of all processes and

resources for ptoper handling of woste matetials, from maointenance of waste tansport
13

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



rucks and dumping facilities to compliance with health codes and envirenmental

tegulatioas.

According to Encotta, another name for managemcent is treatment. \Vasle ticaiment
techniques seek to transfonn the waste into a form that is morc manageable, reduce the
volume or reduce the loxicity of the waste thus making the waste easier to dispose of.

Treatment methods are selected based on the composition, quantily, and foim of the waste

matetial (waviv.cyen.QIR).

2.3.1. Dunipsiles
According (o the American Ileritage Scicnce Dictionary (2009) a dumpsite is a disposal

sile whcre solid waste, such as paper, glass, and metal, is buried beiween layers of ditt and

other materials in such o way as to reduce contamination of the surrounding land.

2.3.2. lllegal waste dlsposal
lllegal dumping Is disposal of waste in an unpemilied area. It is also referred to os ‘open

dumping’, ‘lly dumping® or 'midnight dumping® becausec materials are oficn dumped in
open arecas, from vchicles along roadsides, and late ot night (US EPA, 1998). lllcgal
garbage dumping can be delfined as intentional and illegal sbandonment of household or
industrial material on public or piivaie propetty (Brown ef af., 2002). lllegal dumping is
the unlowful deposit of wasties larger than litter onto {and (Depariment of LEnvironment
and Climate Change -~ DECC, 2009). It includes wastc maltenials that have been dumped,
tipped or othcrwisc deposited onto privaie or public land whete no licence or appioval
exists to accept such waste. lllegal dumping varics from small bags of rubbishin an urban
environment to lacger scale dumping of wastc malerials in isolated arcas, such as bush
land. lllegal dumping is a nuisance because of the physical dangess, acsthetic distaste, and
costs associaled with it lllegal dunipsites could also be dumpsites that are improperly
siled or unplanned dump sites which are opcn and mostly uncared for,

Improperly sited open dumps deface several cities, thereby endangeting public health by
encouraging the spread of odours and discases, uncontrolled recycling of contaminated

goods, and pollution of woter sources (Adegoke 1989, Singh, 1998)
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The waslc gencraled in 8 communtity is the reflection of the way of life, wealth and culture
of the people (UNCHS, 1989). A community’s waste disposal perceptions study \vas
carricd out by Intemational Union for Consecrvation of Nature (JUCN) in Abboitabad
showed that there was no difference in behaviour between poor and non-poor houscholds
in the mecthod of disposal. The only dificrencer was that the poor houscholds tend to
disposc their wasies closer to their places of residence. Solid waste ts mainly disposed of
on conlrolted {andtills, open dumps, and water bodies. Uncontrotled buming of dumps as

well as burning of refuse (rom homes such as secrel documents, rogs, and tires 1s common.

2.3.3. Solid \Wasles Manapcment Processes

According to Rousta, 2008 the processcs of wasic management include:

Waste .
| Generolion
e ——— ::J.._--
Wasto wafn scparation, |
51018gS and processing '
| olthe sowce _|
[ ‘ Coilection
e |
- — [ Separallon arxi processing
m::;:‘ L J and trmraformastion of
Trars ] 1 solid waste

I— [ = ] =1
- 1 Disposal [ '

|

Figure 2.1: Solid waste raasnagement functions and the interrclations between them

Fig. 2-1 is demonstrated the simplified of the function of solid waste management. The
functions of solid waste inanagcmen! cncompass (1) waste generation, (2) waste handling
and scparation, storage and processing at the sourcc (3) collection, (4) scparation and
processing and transformation of solid wasle, (5) traasfcr and transpert, (6) disposal.

1S
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a) ‘Waste generation
All the activities which cause to throw away the useless and unwanted maicrial duing the

proccss, manufacturing, disttibution and consumption are defined as waste generation.

b) Wasie handling and separation, slorage am) processing at the source

This second function itself is included handling and separation which are the aclivities
involve 1o store the waste in the conlainers. Handling means the movement d( loaded
containers to the point of collection. The impoctant function which eain be traced is
scparation at source. |t can not only prepare the matcrial in the wastc {or recovery and
cecycling but also it can dececase the hazards of waste. Many developed cities start their

MSWM from this point.

c) Collection
Collection is the task which cneompasses the gathering of solid waste and scparied the

materia! and nlso transport of them (o the locotion whete the vehicles must be empticd.

Always cost of this function is very high. The distance to wasle transfer station as well as

the amount of wasle arc the significant factors in this function.

d) Separation anc! processing and (raosformation of solid wastc
Separation and processing are the sctivitics which are related to recovery, recycling, and

combustion of the waste separation manually or machincry shredding, and sepaiation of

ferrous by using magnets, volume reduction by compacting and combustion.

TransTormation means 1o reduce the volume and the weight of waste before disposal by

tiansfocining them (o the usable source by chermical or biological treatment. Producing

biogas during anserobic digestion is a clear exainple of this function.

¢) Transler and (ransport
Transfler of wasie from thc smaller trucks to the big one as well as transport the waste

from 1he collection stations to the piocess station or disposal one is a description of this

function.
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) Disposal

This is the final step in MSWM. Some malcrials transferred directly to the landlills but
there arc other wasics which are generated during other activilies in wastc management
that also must be transfcrred (o the landfills too. The important factors of laadlilling are
considering tts cnvironmcnial impacts and healtheproblems. However land(illing is a task

which should be responsible for the public health and the need of the future generation on

the land.

2.4. Waste Disposal Options
Wasie disposal ts the throswving away or dumping of unwanted material through land filling

on dumpsites, tncineration, and composting, among other methods (Miller, 1996;
Michaels, 2002). The four most common methods of municipal solid wasle
treatmcnt/managecment arc land-filling, inctnemtion, composting and anacrobic digestion.
Incineration, composting and anaciobic digestion aic volume reducing technologies;
ultimately, residues from these methods must be land-fillcd (Seo et al 2004). In Nigeria,
the major mecans of wasic disposal orc landlilling, composting and incineration.
Landlilling is thc major method of wusie disposal used in Lagos and [badan but most arc

not sanitized and ns such rclecase harmfiil emissions into the environment which among

these arc greenhouse gascs ¢.g. methane and nitrous oxide

Before any of these methods maybe uscd there ase other means of preventing wastes. They

include:
2.4.1. Waste Segregstion
It refers to a solid wasle management practice of scparoting diflerent maicrials found in

solid wastc in order to promote recycling and re-usc of resources and to reduce the volune

of wastc for collection ond disposal (wwav.skoola.com)

2.4.2. Wasic reductlion and rcuse
it eliminates the production of waste at the source of usual generation and reduces the

demands for large scalc trcatment and disposal facilitics. Methods of waste reduction

include monufacturing products with less packaging, encouraging customess 1o bring their
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‘own reusable bogs for packaging, encowaging the public to choose reusable products such
as cloth napkins ond rcusable plastic and glass containers, backyard composting and
shating and donoting any unwaniced items rather than discarding theo (www.cyen.org)

2.4.3. Recovery

r

Itinvolves the extiaction of 8 substaace or energy from a source of wasle.

2.4.4. Recycling
The term of recycling in the solid waste manogement concerns the activities which involve

the scparation and collection of the recyclable meslctials for reusing, remanufacturing and

recycling of new products (Rousta, 2008).
2,5. Convcntionnl Wasic Manogement Mctbods

2.5.1. Anacrobic Digestion
It is defined os thc breaking down the organic waste by bacicria in an oxygen-[rec

cnvironment (Rousto, 2008). The by-products in this process are:
(1) Biogas, which is made up about 60% mecthanc (CH,) nnd 40% carbon dioxide (CO;).

This can be bumt to generale heat and/or electricity,

(2) Bio liquid or liquor digestote, which can be used, if of suitable quality, o improve

soils as o conditioner or fettiliscr
(3) Fibredigestate, shich can aiso be used, i fol suitable quality, as a compost to apply to

soil.
Anacrobic decomposition occurs naturnlly in swamps, woter-logged soils and rice liclds,

decp bodies of waler, and in the digestive systems of termites and large onimals.
Anacrobic processes can be manoged in o "digester” (an oittight tank) or o covered lagoon
(a pond used lo storc manurc) for waste treatmentl. The psimary benetits of anacrobic
digestion nre nutrient recycling, waste treatmeni, and odour control. Anacrobic digestion

has been used cxtensively to stabilize sewage sludge, and has been adapted more recently
to process the organic fraction of MSW.

Biogas is scrubbed so it is 1it o be used in the genemtion of clectricity or as o fuel. The

mcthanc gas that is produced con be used o genermte clectricity. Anacrobic sewage plants
18
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produce significant quautities of mcthanc, which can be used to generale electricity.
Liquid and solid organic fertilisers are also formed, and can be sold to cover operaling

costs, Denmark for example, treats 1.1 million loanes of wasie by anacrobic digestion

every year (T'wigg ef al., 2002).

Waste r;umngemcnl using anacrobic digestion has sterted in Nigeria though still at small
scales. The United Naltions Development Programme (UNDP) funded a project in which

methanc gas was gencratcd from animal wastes in Moniya, Ibadan. The gas generated was

then used as cooking gas.

2.5.2. [Incincration
This is the combustion of wastc in the presence of oxygen. After incineration, the sastes

arc converted to carbon dioxide, waoter vapour ond ash (\www.cyen.org). Incineration is
caitied out both on a small scale by individuals and on a lorge scole by industty. It is used
to dispose of solid, liquid and scmi-liquid waste. It is recognizcd as a practical method of

disposing of certain hozardous wasic maltetials (such as biological medical wastc).

Combustion in an incineralor is not always perfect and there hove been concerns about
micro-pollutants in gasecous emissions from incitneralor stacks In the UK, in the 1990s,
many hospitals liad clinical wasic incinertors. However, emissions from the burning of
hazerdous hospital waste werc said to be too high under the Environmental Protection Act
of 1990. Many hospilals could not meet the ncw rcgulations and werc forced to shul the
incinerators down. Today, hospitals tend o share one large incinerator {0 dispose of the
wastes for a numbcer of hospitals ((Twigg ¢/ al, 2002). For example, the University
College Hospital has an incinciator in which mcdical wastes arc disposed by buming.
Also, paiticulor concern has focused on some vety petsistent organics such
as dioxins which may be created within the incincrator and which may hove serious
environmental and health consequences in the aren immediately around the incinerator.
This is so because dioxins are a group of dangerous chemicals known as persistent organic
pollutants. Dioxins are of concem because of their highly toxic potential (W110, 2010).

Incineration is common in counlries such as Japan where land is scarccr, as these facilitics

generally do not require as much arco as landlills. Waste-to<neigy (WIE) or energy-from-
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waste (EIWV) is a broad tenn for facililies that burn waste in a furmace or boiler to generate
heat, steam and/or electricity (en.wikipedia.org).

Incineration can Icad to e following ecological impacts:

Atmospheric pollution and the incombusgible solid waste which requires further
disposal,

Lcads to global wanning (mcthane — greenhouse gas).

Relcase of toxins c.g. Dioxins and furans firom buming plastics. Short-lenn
exposurc of humans lo high levels of dioxins may result in skin lesions, such as
chloracnc and patchy darkening of the skin, and altered liver function. Long-term
exposure is linked 1o impainnent of the immune system, the developing nervous

sysiem, the cndocrine sysiem and reproductive functions (\W11QO, 2010).

Chronic hcalth effects such as increased rates of bronchitis and reduced lung

funsction (AWWVHO, 2000), shortencd life spao, and clevaled rates of respiratory
symptoms and lung cancer (EPAQPS, 2001).

Reduces visibility duc to smog being fonned. This could lead to road accidents.

2.5.3. Land filling

11 is a disposal sitc for nonhazardous solid wastcs or in some cascs hazardous wastes. The
waste is sprcad into laycrs, compacted 1o reduce its volume, and covercd by matcrial such
es clay or soil, which is applied ot the cnd of cach operating day (USEPA, 2002A).
Landfill is the most common mecans of wasic management even though lond(ills have been
proven o contaminate drinking water in certain arcas. It is the most cost effective method
of disposal (Sandhu, 2010). Presently, in Nigenia, landfilling is ¢ major fonn of waste
disposal. In 1badan, therc arc landfills at Aba-Eku elso known as Afofunm on Akanm

Road, Lapitc on Oyo Road, Awotan also known as Apete on Akufo-lbadan Polytechnic
Road and Ajakanga on Challenge Road (CPE, 2010).

Some wastes [tom sewage sludge, mining and quanying arc also placed in landfill sites.

Gases are produced in landfills due to the anzerobic digestion by microbes on aay organic

motter. This gos can be collectcd ond flarcd off or used to gencrate clectricity in o gas gGred
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15‘3 B _ehdbhl. 2002). Londfill gas monitoring can be carried
I
I ab lild-up of gases 1o a harmful level.

Ly .
no.com, 2013 poorly maintained landlills can couse the following

 cause impacts such as wind-blown litter, atiraction of veimin, spread

ic df leachate which can pollute groundwater and surface water.

‘mission of land!itl gas (mostly composed of methane and carbon dioxide), which
'_-‘u‘: pduced as organic waste breaks down anaerobically. This gas can create odor
pre I‘dns. kill surface vegelation, and is a greenhouse gos.

]
[y |

ere landfill sites are unlincd or unconfined, leachaie fluids fortned from

‘decomposing waslc can permcate through the underlying and swvounding
'g;ologicnl strata, polluting gtoundwalcr which may be used for drinking water
supplics. The leachatc may contwin o range of chemical contaminants, including
ligh levels of phenols (which can give rise to significant 1astc and odour problems
in dnnking-water following chlorination), ammonta, nitrate and heavy meials.
'atal accidents (e.g., scavengers buried under wasic piles); infrastiucture damage
(e.g.. damage (o access roods by hcavy vehicles).

These impacts ore best to intcrcept at the planning stage whcre access routes and land!ill

geomelrics can be used to mitigatc such issucs. Vector control ts also imporant, but can

be managed reasonably well with the daily cover protocols.

2.5.4. Composting
1
Composting is the controlicd acrobic decomposition of orgaric maiter by the action of

microorganisms and small invertebrates (wwv.cyen.org). These malcrials arc put through
a composting and/or digestion systcm to control the biological process to decomposc the
organic matler and kill pathogens. The resulling slabilized organic matcrial is then
recycled as mulch or compost for agricultural or landscaping purposcs (Kampo-uno com

2013). ‘This method of waste disposal can be found at the Waste Treatment Plant in

Alcsinloye, Ibadan.
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th *':i;g irealment plant, Alesinloyc, the combosting process

ganic wasles are collected using yellow casts while blue

U

cling inorganic wastes, The organic wasles arc then taken for
ot

1 L
d'f' wind roll system. During composting organic wasic are placed

S.LJ g is added 10 these waste (0 maintain the Catbon-Nitrogen ratio of

e necesstry conditions such as temperature, pressure, pii, sir and water.
41 aic while wetting is done to provide water and |caching. These
ns an p'r_ovided for 30 doys and the end product is subjected to Curing in order to

ove odour associoted with composting. Also, eonditions that promote microbial

owth are altered / stopped. At this point the tempemture i's below 30°C.

Jhe compost product is placed in a RRolatary dricr where hot air is blowing into i1t. Dricd
compost products are lransported via an elevator intlo a mechanical socter in order to

‘Scparaie compost materials from thosc that have not undergone complcte decay (rcjects).

=

-

ie rejects are tnken back to the pits where they undergo another composting process until
;hcy nre eompletely decomposed. The sorted compost product is conveyed via a conveyor
Lo the pulverizer wherc it is cut anto bits. At this stage, the product is passed to another
conyveyor \whcre you can forlify it (if required) with nisogen and phosphorus which could
bc gol ftom urca and singlc supcr-phosphate and then it is moved 1o the pellctizing
machine where it cut into pellets and it is then bagged at the bagping unit. They bagged
0s Grade A or Gradc B fertilizer in bags that indicates the proportion of nutiients present.

Nilrogen, Phosphorus and Potassium arc normally present in the ratio of 3%: 25%:1.5%.

N.B. pellets are used depending on the farm type. If the fanm :s porous, it is good for it, il
~ not pelletizing is not necessary.

2.5.5. Blercmcdiatlon
The use of biological methods to restore contaminated lands, especially the addition ol

bacteria and other organisms that consume or neutralize conlominants in the seid
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ing o {az:mdous wastes into deep wells (Kampo-uno.com, 2013).
various means of waste disposal available people tend to dispose
sly by dumping the wastes illegally on open surfaces, woter bodies,
ilc . clc or burm them close homes creating uncountable and unsightly

id causing nuisences to the environment ond human beings.

Faclol s. hal Influence Solid Waste Disposal

i 1
EPA (1998), reported that the factors affecting the disposal of solid waste includes:

.6.1. Urbanization/Globalizatlon
Ulobalization has raised some troubling concems for the developing world, including

_AS, For Afiica Uils lins mcant fucling the alhieady unpiccedented urban growth
phenomenon and increasing the challenges that go with it. One key challenge is the
anagement o { municipal solid wastc. With larger populstion come tiie greater production
'of waste and the problem of disposal. Urbanization also contibutes to a change in
consumplion lype and volume which effects the volume and type of waslc thal will be

generated and disposed. A rapidly growing urban area without o proper maslcr plan may
present @ problem of wastc dispossl as dump siles may not be planned and designated due
1o the improper or no planning of the arca. Though giobalization is scen os an cconomic
lransfonnation, it has raised some troubliag concemns for the developing world, including

Afnca. Globalization has been identified as playing a negotive role in solid wasic

management in African cities (Achankeng, 2003).

2.6.2. Demographics
The characleis of a people also affect their method or choice of disposel of their solid

waslc. Communities subject lo illegal dumping ore typically areas with limited access lo
convenient, aftorlablc waste disposal facililics or services and recycling progiams. The
ptoblem tends 10 be worsc in aseas with a high popuiation of renters who have fower

slakes in the community or absentec propeity owners who do not respond to probilents

2)
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2 waste is collected in higb income counlrics, versus 50-80% in

"'T;:'-‘f % in low income countries (Cointreau 2006). In lower-income
nay have difliculty olfording trash pickup and disposal fees and this
ibute gre: !y'.to having illegal and open surface dump sites in such aceas,
al., (IS 7) established that the higher income houscholds generate a greater
[ solid wastc thait their low-income counterparts, Supporling this assertion were

ndings of Cointreau (1982) on the lower-, middle- and higher-income countrics. She

Dlished that the daily per capila wasie generation in the lower-income counirics ranged
2en 0.4 and 0.6 kg, the middle-income countrics generated between 0.5 ond 0.9 kg
per do y' and the values for higher-income countrics maged from 0.7 10 1.8 kg. llowever,

_ ‘ Lpiln wasic gencrotion varies between 275 and 4.0 kg per day in high income
ou ries but it is as low o-. 0.5kg per day in countries with iowest incomes (\WWorld Bonk

g

eport, 1994). It was also found that the propostion of organic wastc declined with increose

n income,

- 2.6.4. Education
Ignorancc of the impacis of illegal wasic disposal in our community has led o many

illcgal dumpsites being created, Sometimes, residents in rural aseas where itlegal dumping
IS common may not be pware of applicable laws. In 2009 a study carried out in Ijebu Ode
showed that a higher pescentage of those with relatively higher education (SSCE and/or
feniaty cducation) thought it was approprioic for individual to properly dispose their wastc
(Banjo es af, 2009). While in o siudy carried out in sccontaty schools in Ogun stote
showed that therc was a signiticant diflcrence between studeints witlin ages 10 — 1Sycars
and students within oges (6 — 20 yenrs in the their knowledge and practice of wasle

manogemceni. The lotter age group hod o higher percentage in the practice of waste

monagement. (Ifegbesan, 2010).

2.6.5. Industrial developiment / stage of clevelopment
The more developed/advanced a country, the higher the I

versa_ Thercfore a developed counuy wilt kn

e
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x
g _.-_.r._l--— reducing wastes. You will find more of recyclables than
1’ vcloped) places more then undeveloped places. This would

astc di ?gnl and their volume of waslc loo.

mrncteristics
cs "i.g\'cl'uding undeveloped lots, abandoned structures, unused industrial

. ar  re note spaces; others places such as poorly lit access roads, property along

5, highways end allcys, chanty drop box locations, and constiuction sitcs or public

lh waslc containers are inviting and are prime targets for illegal dumping because

uced potential of being sighted or the lack of police presence.

d
2.6.7. Lack of solid waslc codes and ordinanccs

lllegel duniping is a problem in many arcas becouse of a lack of cffiective legal codes or
C ,‘F ances prohibiting open dumping or buming of wastes. Both activitics are prohibited

I L - . .
- under local codes, which nmipy be Jess stringent or not camnticd out at all.

1l and most stalc lows, but enforcement by local authoritics is typicslly donc

;ZLG.B, I’00r maintenance of waste facilitics, ecquipment and staff

Poorly maintained wastc {acilities would discourage people from making usc of such
facilities and so encourage dutnping of refusec in other sile which may be unapproved
while a well maintaincd wastc facility with odcquate cquipment and staff would cncournge

use of such facility and thus reduce illcgal dumping.

2.7. Risks of lllcgal Waste Disposal
Wasic poliution is considered a seiious threat by many and can broadly be defined as nny
pollution associated with wastc and waste management practices. TyPicel materials 1that

arc found in houschold weste, and which have specific environmental impacts, include

biodcgradeble wastes, baticiics, acrosols, oils, acids and fluorescent tubes.

Areos uscd for ilcgal dumping may be casily accessible to people, especially children,
who arc vulnerable 1o the physical (protruding nails, sharp edges) and chemical {hamiul
fluids or dust) hazards posed by wastes. Rodents, msects amd other vermim attracted w

dumpsites may also posc hcalth risks {n additiun, countless neighboirhoads hase been
5
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e i "H

a2 'x"._ been signilicant because of fires at the sies by

bustion or by arson. Also, runofl from dump sites containing chemicals

’ d surface water used as sources of drinking water (US EPA,

" pose health protlems because of their otlraction of mosquilocs, mls,

hes, and Mies leading to malaria and cholera oulbreaks (Masundire and Sanyunga,

_ re illnesses, including encephalitis and dengue fever, have been atlribuicd to
cattying mosquitoes originating fiom sctap lire piles (US EPA, 1998). Most
Siles are poorly locoted beside streams or estuaries with little or no aticmpt to stop

cs ¢ ischarging into water.

n ‘;f' ng activitics in such arcas can also have a ncgative impact on plants and wildlile.
lllegal dumping can impact proper dminage of runoft, making areas more susceptible
"'1 L poding when wastcs block ravines, creeks, culverts, and drainage basins. They also
J'- r the edaphic and aquatic environments whose geogmphical extent is diflicult to
determine (Masocha and Tevera, 2003). Also, improper disposal of wvaste prevents
sesources from being reused. This is patticularly true of plastics, mctals and papcr. This
loss of resources means a heavier reliance on virgin matetials, which oftcn require more

encrgy 1o make nuw products than reguircd by reusing existing resources,

The UN body catned out a study on the implications of uncontrolled dumping arcund
Nairobi where wastes [rom hospitals and industries are dumped ncor a residcntial estolc in
Nairobi's Dandom c¢slalc, Nairobi, Kenya - The UN Environment Programme (UNEP)
wamed thal poor wasic dumping within Africen citics conslitutes such public health risks
os increasing incidences of blood-borme discases such as hepalilis and HIV/AIDS

Poorly managed dumpsites in Africa is leading to high lead and other hcavymelal
pollutonts which alfect millions of people living near dumpsites who are afTecled by these
substsnccs during the destruction of thcse metals through smoke. Blood and unne spnples
wcre analyscd for the same pollutants and for signs of discases associaled with themy “[he
resulls show dangerously high levels of hcavy metals, cipecraily lead, mercwy and

cndmium, at the dumpsilc. in the surmounding cavironnien and 1w local ressdems, Stcinet,
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¢ said the Dandora dumpsite is also & mirror to the condition of

L

. ._.FI
narts of Afiica and other urban centres of the developing world.

it 008).

—
-

13 "I_z_n 3 and dumpsitcs ore not easily scen but may include contamination
A -walcr and the release of greenhouse gases. Poorly managed dump
smell &;d and as the organic matter in waste dumgpsites rols, it gives off gases,
5 Ju-'-ﬂl'l ne and carbon dioxide (Miller, 1996). Rising levels of grecnhouse gases in
Earth’s atmosphere ore graduolly changing our climate. Some of these emission

15eS can be truced directly to our solid waste. Solid waste contributes directly lo

sreenhouse gos emissions through:

X Release of carbon dioxide by buming of wastes

" s ‘Thic genemtion of incthanc from the anacrobic decay of wastc in landlills, oad

~ s« The emission of nilrous oxide trom our solid wastc combustion facilities.

The lotter of these greenhouse gases (methoae and nitrous oxide) have high global

avarming potential: methane has 21 times the warming potential of carbon dioxide ond

nitrous oxide has 310 times the warming potential.

28. Wasic Disposal in Nigcrin

Open dumping of solid waste is a common practice in Nigeria. While some employ the
service of streams to transport their solid wastes oul of their sight, some directly dump
their solid wasles by the road sides. In some perls of Nigeria, refuse is generally buried,
though some heedless buming is sometimes observed (lgoni, ct al., 2007). Several
Nigerians have considered it a cheap way of disposing ofT their solid wasics by sciting the
mixed wasles on lire in a liltle comer in their backyard or in & very open plocc. Somelimes
in otder o reduce the volume of wasie and conserve spoce, these wasle or refuse in open
dumps, even, mountains of mixed solid waslcs in so-called designated places arc sct
fire, causing scrious ond dangerous environmenial pollution. Some 1hick and dark smokes
from buming of plastic componenits of electronics have been seen cpicaliine up the sky in

compuler vitlages. Sow millers set the mountain of Witses while aw

heavy rains to transport the ashes owasy
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] .":‘ ia, where these wastes are disposed of by dumping in open
M-
d pollution problems produced encournge the giowth of organisms that can

o people living around that vicinity. As countries become richer and
J their was ¢ composition changes (Freeman, 1979 and Lictman, 1995).
ol ‘main problems (acing lbadan City and which has become on
e nuisar L--'is open and indisciiminate dumping of refuse, human aod animal
2 _;'5_ccnying pacbage which are substantially domestic in nature dominntc
pic locations in the heart of the city including the Ibadon- 1.9gos express way. Wastes
JC| S:Tv 1p sites obviously ure sources of air and water pollution, land contamination,
"T’Fv ards and environmental degradation. Tle risks that mpy be anticipated include

d odour, aesthetic nuisance, fire outbreak, watcr poliution, proliferation of insects such
."1_5:_ ics_. cockroaches, rats and other small ond dongerous inscets which can cndangcer
public health through breeding of ailments such as dysentery, cholera, diarrhoca, yellow
Oi:e_h plaguec ond {ilatiasis. F¥urthermore, the fumes, including carbon monoxide from
~ almospheric pollution may cause and olso aggrsvate bronchial and osthmatic disorder.
Represtably, this condition characterises environntental culture in [badan, [t is impoitant 1o
note that cndangered public health situation can exeri exccssive pressure on the health

budpet, curtails productivity andl worscns urban condition of health,

This ugly situation persisted for the past dccades (since independence) and will continue
lo be so in Ibadon because of the (ollowing (actors:
(1) High rote of illiteracy,

(2) lgnorance,
(3) Uncivi} culture of indiscriminote waste littering (i.e. throwing of wastes on harc

ground)
(4) People’s inability to maintain a sanitarily clean environment and

(S) Reluctonce of people 10 cooperate with 1he authority by disposing solid wasic in

illegal dumps, rather then using the means provided by the Goverament.

(Omolcke, 2004).
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gainst decent environment in Ibadan include

pulation creating slum condition;

 planning regulations.

; in th ‘: of the city have no loilet facililies hence hwman facces and other
pec inside streams. T his assertion lends credence 10 Adesiyan (2000) when

il ,_i Clustered configuration inhibits mechanized refuse collection: As o resul,

ottion of solid waste is dumped into diain and suewn channels which often

JIUL
[l

1s in dogging and flooding. The solid-wastc composition in Ibadan comprises leaves,

: -.-J-QT- wasle, tins, glass, and regs (Maclaren Inicmational Ltd., 1970) This is because
I L]

yadan 18 locoted in the heart of o rich ogricultural land and has a large old and unplanned

ction. Table 2.1 bclow sbows an estimation of solid westc generted per year alongsidc

{ _ opulation from 1992 - 2000.
i J &

?I"t'th_[(v 2.1. Population and solid-waslc gencration cstimates for lbadan, 1992-2000.

Woste congration

Rﬂﬂ Bﬁoﬂn pa."‘l.lll'
(x10%) (t2.104
8 480" 281
B 520 Tt
86338 »1
:3 '7’;8.' S?J :
‘8 880. 8(S

Source: Haskoning and Konsadcm Associates (1994)
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nd Operation of Waslesin lbadan

e

10 ies are charged with the tesponsibilities of managing

h -il'"F'—P are:

‘Govemment Councils

Solid Wastes Management Authority; and

wly established Minisuy of Environment and \Vater Resources.

pre | _'l._.gcnl Govermment Councils in Ibadan metropolitan City— They are:
ndan South West Local Govemment Council;

Ibada , Notth Local Goverrunent Council.

Mbadar &mh East Local Governunent Council;

iv)lbadan North Wes: Local Government Council, and

(V) _i')fxdun North East Local Government Council.

_!LS;Z:. Current Waoslte Collection and Dispesal Methods at Ihadan Urbun Sanitation
- Commilttce (1USC)

Solid waste is coilected by skip coters frorn the available SO skips located a1 inajor roads
and markets in diffcrent parts of the city and teansposted to the ring-road disposol site. The

locations of the skips have a fciv Naws.

« They are 100 fesv and inadequately scaticred. Too few skips are allotied per depot,
and svhen these are full, people dump refuse in the surrounding arcas.

« Many of the dumps are located for from the intended users. One consequence is
that residents resort o dumping their refuse evcrywhere, such s on vacant Jands.

« [hc skips located beside the major roads arc acsihetically offensive.

The private wastc collectors in Ibadan are all meinbers of the Association of
Environmental Contractors. In 1994, they served an estimated 10 000 houscholds iy 1he
Ibadan urben area, Al prescnt, 28 private finms are qegistered with IUSC, but only 10 of

these are functioning, Mony companics and institutions in the <ity moke use ot these

private collectors,
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Some small-scale opcrators use whcel barrows lo collect wastes over short distances. They
operntc in the Sobo arca and in some markets and motor parks and charge their clients

agrecd sums of moncy. However, they dispose of the refuse they collect in refiise depots
within the neighbouthood. Thesc are oficn not clearcd regularly and therefore constitute

both an cnvironmental hazard and an impediment to tmffic (Onibukun and Kumuyi,
1999).

In Nigerio, municipal solid wastes are collected from various sources and tronsported by
collection vehicles directly to the dump sites. The local agencies do not have adequate
capacity and resources to handlc the amount of wastc being gencrated.

According to the Centre for Peopiec and Envitonment (CPE, 2010), the problems with

solid wastc monagement in Nigenio can be summarized as follows:

¢« DPolicy : Govermment policy on solid waste monagemcnt in Nigeria is not

comprchensive

¢ Recycling: There are no significont recycling programs. The liinited recycling
progmms arc where scavengers look for recyclables items such as cans, plastics,
bottles, and papers for resale or reuse.

e Disposal: There acc no sanitary landfills in Nigeria.

®

Funding: There are Iimited or no funding for solid waste management in Nigeiio.

|
|

In Nigeria, municipal solid wasic is collected and token by collection vchicles ditectly to
the disposal site. The wastc accusnulates in open dumps at roadsides. The open dumps
provide harbourage for discases cousing organisms, bocterin, insccts, and rodents
(Ogwuelcka, 2009).

Open dumping, land filling, incincmtion, recycling and composting are the various
mcthods of wastes disposnl in Nigerin. Howcever, in Nigerin like most devcloping
countrics, waslcs arc commonly dumped in open dumps, uncontrolled landfills where a
wasic collection seivice is organised. Incineration is the high temperaturc combustion of
wastcs. [ncineration and waste to cnergy (\WTE) is nol pracliced in Nigenn except in the

hospitals where medical wastes are incincrated at a small scale, There are no formal
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recycling or resource recovety progiammes in Nigeria (Ogwuclcka, 2003) and no policy
on composting. Currently, recovery/recycling operations arc carricd out mostly by the

infoninal sector.

Different types of vehicles ure used for solid wasie collection in Nigeria. The compactor
trucks, side Yoaders, rear loaders, ynini trucks, tippers, skip trucks and open back {rucks are
the commonly used collection trucks. 1t was observed that 60% of trucks available arc
al\vays out of service ot any onc time. In Onitsha, the few available trucks breakdown
frequently due to ovcruse (Agunwomba ef af, 2003). The collection vehicles are in a state
of disrepair in most cities of Nigeria. There is inadequate service coverage in most urban
arcas and in rural arcas there is no collection. Rurat dwellers have no access lo waste
collection scrvice. They dump waste at aay vacant plot, public spacc, and river or bum it
in their backyard, thereby polluting the oir, Less than 60% of MS\V gcnernlcd is collected
in developing countries (Ogwucleka, 2003). Solid waste genemtion excceds collection

capacity.

2.9. Greenhouse Goses

Grecnhause gascs are gases in the atmosphere that absorb and emit radiation within the
thermal infiarcd range. They prevent heat from escaping from the atmosphere. This makes
the earth warmcer cousing an cflect known as greenhouse cflect. The gases include: water
vapour, methane, carbon dioxide, nitious oxide, ozone, per tluorocarbons (PFCs), hydro
fluorocarbons (HFCs) and sulphur hexafluoride (SFe). Without these gases the easth’s
climate would be 33°Cclsius (59°F) cooler - 100 cold for most living organisms 10 survive.
Greenhouse gascs cause "greenhouse eflect” which is the heating of the Earth. 1t is named
this way because of a similr effect produced by the glass panes of a grecnhouse. These
greenhouse gases prevent the escape of infrared waves by absorbing them and reemit the

waves downsvard, causing the lower atmosphere 10 warm.

The contribution 1o the greenhouse elfect by a gas is affccted by both the chamcleristics of
the gas and its abundance. FFor example, on a molecile-for-molecuie basis methane is

about cighty times stronger greenhouse gas than carbon dioxide (HHoughton, 2005), but it
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is present in much smaller concentrolions so that its total eontribution is smaller. When

these gases ure ranked by their ¢ontribution to the greenhouse clYect, the mosl important

]

are;

o water vopour, which contributes 36-72%
- carbon dioxide, which contributes 9-26%
. methane, which contributes 4-9%

. ozone, which contributes 3--7%

{1 is not possible to state that a certain gas couses an exact perccntage of the greenhouse
effect. This is becouse some of the pases absorb and emit radiation at the same frequencies
os others, so that the total greenhouse effect is not simply the sum o the influence of each
gas. The higher ends of the ranges quoted are for each gos alone; the [ower ends account
for ovcrlaps with the other gases (Kichl & Trcnberth, 1997).

Since the advent of the [ndustrial Revolution in the 1700s, humans have devised many
inventions that bum fossil (uels such os coal, oil, and notural gas. Buming these fossil
(ucls, as well as other activities such as clearing lond for agriculture or urban settfements,
rclecases some of the same gases thot irop heat in the otmosphere, including carbon
dioxide, methone, ond nitrous oxide. These atmospheric goses have risen to levels higher
thart at any time in ot least the last 650,000 years. The National Oceanic and Atmosgtheric
l Administmtion (NOAA, 2008) reportied thot corbon dioxide annd methane increased by
0.6% and 0.5% respectively in 2007 while a total of 27% ond 145% respectively since the
pre-industrial times. As these gascs build up in the aimosphere, they trap more heal neor
Earth’s surface, cousing Earth’s climote 1o become warmer than it would noturally. This is

@ phenomenon known as Global waeming or Climote chonge.

Climate change refers to ony significant changes in climate (such as icmperture,
precipitation, or wind) lasting for an extended period of time - decades or longer (Yeseu/
i at, 2010). Climate chonge may result from:

. Natural causes (changes in the sun's intensity. changes in occan circulation, ctc.)

. Humon activities (buming (ossil fuels, dclorestation, urbanization, etc.)
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Globa) warming refcrs 10 climote change that causes an incicase in the aveiage
temperature of the Jower atmosphcre (YeSen! es al, 2010). Global warming can occur from
a varicty ol causes, both naturat and human. Today, “global warming” commonly refers to
the wanining that can occur as a result of increased emissions of greenhouse gases from
human activitics {Dcpartment of Natural Resources, 2006).

A Fiench mathcmatician and physicist. Jean Baptiste Joseph Fourier was the {irst person
10 investigate the greeniiouse effcct. e compared the atmosphere to a glass vessel in 1827

and recognized that the air around the planet lets sunlight, much like a glass rool. Svante

August Arthenius, a Swedish chemist piedicted that when earth’s (emperatuse warns,

waler vapour in the atmosphere would then contribute to the greenhouse cffect and global
warning (Cowic. 2007).

2.10. Sources of Greenhouse Gascs

Greenhouse gases are obtaincd from both natural and anthropogcnic sources, though
anthropogenic sousces provide most of today’s greenhouse gases. Befow is a diapram
showing the various sources of greenhouse gases and their respective contyibutions into
the environment. 1t can be scen below that powcr stations and industinal processcs arc

among Lhe largest generators.

ndustr sl
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Fig.2.2: Annuval Grecnhousc Gas Emissions by Scctor
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*The lower part of the piclure shows the sources for carbon dioxide, methanc and nitrous oxide,

Source: hitp://en.wikipedin.org/wiki/lmoge:Grecnhouse_Gas_by_Seclor.png)
‘The natu:al sources according to Betsy Young (2009) include:

Carbon dioxide comes naturally fiom plant respiration, fermentation and the decay
of organic matter. active volcanocs, occans and lire.

Methane resides in frozen slush in the northem artic permafrost regions and in the
depthsof the occan.

Nitrous Oxide results from the denitrification of soil and water brought on by

certain anaerobic conditions particulorly in wet tropical regions.

From the above diagram, the anthropogenic sources of gicenhousc arc obtained from

vatious scctors in the socicly (L.emer and Wilmoth, 2006). They include:

211,

Agricultural by-products - 12.5%

Wasic disposal and trcatment —3.4%

Tronsportation — 14.0%

Industrial processcs - 16.8%

Power stations — 21.3%

Land use and biomass buming — 10.0%

Fossil fucl retricval, processing and distribution - 11.3%

Commerctal oand residential sectors - 10.3%

Types of Greenhouses gascs

2.11. 1. Waler vepour (11:0 (gus))

This is naturally oecurring and so cannot be controlled. The rising global tecmpcraturc may

act to increasc walcr vapourin the atmosphcre www.climatechangesask.com.
2.11.2. Ozone (Oy)
This is also naturally occurring. Also crcated by reactions involving nitrogen oxide gases

resulting fiom motor vehicles and power plants. Ozonce al ground level and in the lower

atmosphere is linked with smog and health problems. However, in the upper stimosphere,

it helps to protect the catth from ultra-violet iadistion and chemicals shich tend 10 destroy
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ozonc in the upper oimosphere are regulotcd under the Montreal Protocol

wivw.climatechangesask.com.
2.11.3. Carbon dioxide (CO3)

This colourless, odourless, fainlly acidic and non-flammable gas is the largest in
conccnirntion. Carbon dioxide comes naturally fom nnimal ond human's 1espiration,
fenincntation and the decay of organic matter, active volcanoes, occans and fire. H{umans
cnhance the mix by bumning fossi! fucls to create cnergy. Deforestalion, illegal waste
disposal ond changing land use as in the case of agriculiure and urban development are
also human factors {Young, 2009).
Humans use carbon dioxide for different things such as its usc in sofl diinks and beer, 10
make them fizzy, as lire extinguishers (because COy is denser than air); also used in o
technology called ‘supereritical cxtraction' used to decaffeinate colfce. The solid form
whicli is known as ‘dry ice' is used in theatres 10 create stage fogs and inake things like
‘mogic potions’ bubble. Carbon dioxide as a greenhouse gas has risen from 280 ppm in
1850 to 364 ppm in the 1990s.
The quantity of carbon dioxide generated in various sectots can be seen below:

- Powerstotions - 29.5%
| - Industrinl processes - 20.6%
- Transporinlion fucls - 19.2%
- Residential, commercial and other sources — 12.9%
- [.and use and biomass buming - 9.1%
- Fossil fuel retrieval, processing and distribution — 8.4% (L.emer and Wilmoth,
, 2006).
2.11.4. Mecthane (Cliy)
This is o colourless, odourless but flammable gas is the second largest greenhouse gas. 1t

[ 15 oficn called 'swamp gas® because it is abundant around water and swamps. Mcthoenc

resides in frozen slush in the notthem arctic permafrost regions and in the depths of the
occan. Dacteria that breakdown organic mofter in wetlands and bacterin that are found in
cows, sheep, goats, buflalo, tenniles, and comels produce methane noturally

However, due 1o increase in rmising livestock, coal mining, dritling for oil and notueal gas,

rice cultivation, ond gorbage sitting in lond{ills, more methane s generated. Uncapped and
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unfined landlills spew out methanc gas which is a threat to human health end a
documented factor in global warming. (Bogart, 2009).

The quantity of methane genesated in vasious sectors in the society can be seen below:
= Agricultural products — 40.0%

= Fossil fuel retrieval, processing ond distiibution — 29.6%
= Wasle disposat and treatment — 18.1%
- Land usc and biomass burning — 6.6%
- Residentiol, commerciol ond other sources — 4.8% (Lemer and Wilmoth,
2006).
2.11.5. Nitrous exide (N20)

it is a colourless, non-flanunable, sweetl smelling gas. 11 is commonly knosvn s ‘laughing
gos due to the euphoiic clTects of inhaling il." This gas is released naturally from oceans
and by bacterio in soils and ortilicinlly by using nilrogen based fertilizers, disposing of
human ond animal \asic in sewage treatment plents, automobile exhaust, ctc. Nitrous
Oxide results from the denilrilication of soil and waoter brought on by cctloin anoerobic
conditions patticularly in wetl lropical regions (Young, 2009). Also, it is used
! in surgery ond dentistty for its anacsthclic and enelgesic effects. The quantily of niteous
| oxide generaled in vorious scctoss in the society can be seen below:;

- Agricultural by-products — 62.0%

- Lond use and biomass buming — 26.0%

- Industrial processes — 5.9%

- Waste disposol and treatment —2.3%

. fResidentia), comymercial and other sources - [.5%

- Transportation fucls = 1.1%

- Power stations — 1.1%{Lemer aad Wilmolh, 2006).
2.11.6. Per fluarocarbons (I'IFCs)
These are moinly produced by humon-made chemicals. It is @ by-product of alumiénium

smeliing. Tt is also uscd as n repiacement for CI'Cs in manufacturing semi-conductots

(www.climalechangesask.com).
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2.11.7. Sulphur hexafluoride (SF¢)

Itis used largely in heavy industry to insulate high vollage equipment and to assist in the
manufacture of cable cooling systems (ww\.climatechangesask.com).
2.11.8, Chlorofuoracarbons (CIFCs)

Mainly human-masle chemicals. Used Jargely in refrigeration and insulation foam
(wwyv.climatcchangesask.com).

2.12. Compositlon ol Greenhouse Gases

e  Dumpsites

The composition of solid wastc landfill emissions is typicolly 50 to 60 pcrcent methane,
with the balance being mosily carbon dioxide, Various trace gases such as hydrogen
sulphide, waler vapour, ammonin, and a varicly of volatile organic compounds (VOCs)
are olso found in landfill gases (LFG). Usually, gos production begins within a ycar of

wasle placement and may continue for as long as 50 years aller land[il] closurc (IPCC,
2006; IPCC, 2001b).

« Amosphere

The EPA has determined that emissions from MS\W landlills cause, or contribute
signilicantly to, air pollution thal may rcasonably be enticipated to endanger public health
or wellore. Emissions from MSW landfills arc of concerm locally (odours and polcntial
health effects), regionally (photochemical aclivity of the VOCs), and globally (methaac is
a mojor greenhousc gas). It has been estimated that the United States contributed 8 to 16

tcragrams per year (Tg/yr) of methane to the atnosphere in 1990, about 40 percent of 1he
worldwide amount of methane emitted (rom land(ills and open dutnps (Thomcloe and

} Pacey, 1994; Thomcloe ct al,, 1994).

The effceis of gicenhouse gases can be significant. World Health Organization (W HO)

-

quantitative assessment, taking into account only a subset of the possible health impacts,
concluded that the elfects of the climate change that has occurred siace the mnid-1970s
may have caused over 150,000 deaths in 2000. Tt also concluded thot these impacts are

likely t0 increase in the future
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The effects of global warming are complex, but studies of their impact on biotic
communitics clearly point toward secondary cflects that could be detrimental o human
heaith (Rogers ct al, 2006). The atmospheric concentsation of carbon dioxide (COz) has
incrcased by 31% since 1750. The present CO; concentration has not been exceeded
during the past 420,000 years and likely not during the past 20 million yeais. The rate of
incrcase of atmosphcric CO2 concentration has been about 1.5 ppm (0.4%) pecr year over
the post two decades. During the 1990s the ycar 10 yeor increasc vinied from 0.9 ppm
(0.2%) 10 2.8 ppm (0.8%). As of April 2010, carbon dioxide in the Earth’s atmospheze is at
a conccnuiation of 391 ppm by volume. Atmospheric concentrations of carbon dioxide

fluctuate slightly with the change of the secasons, driven primatily by seasonal plant
growth in the Northern Hemisphere (NOAA, 2008).

The atmospheric concentration of methane (CH,) has increascd by 1060 ppb (151%) since
1750 and continues 10 increase. The present CHy concentration has not been exceeded
during the past 420,000 yems. The annual growth in CHs concentration slowed and
became more variable in the 1990s, compared with the 1980s. Stightly more than half of
curtent CHq emissions are anthropogcnic (e.g.. use of fossil fucls, cottle, rice agriculture
and landfills). 'Thc atmospheric concentration of nitrous oxide (N70) hes incrcascd by 46
ppb (17%) since 1750 and continues to increase. The present N3O conceneration has not
been exceeded duning at least the past thousand ycars. About a third of current N3O
ciissions are anthropogenic (c.g., agricultural soils, cattle feed lots and chemical industry)
(Enzlce, 2010).

Since 1995, the atmosphetic concentrations of many of those halocorbon gases that are
ozone-depleting and greenhouse goses (¢.g., CFCly and CF:Cly), are either increasing
more slowly or decreasing. both in response 10 reduccd emissions under the 1cguiations of
the Montreal Protocol and its Amendments. Thcir substitute compounds (e.g., CHF:Cl and
CF3 CH3F) an:l some othct synthetlic compounds (e.g., Pcrfluorocarbons (PIFCs) and
sulphur hexsfluoride (ST's)) asre olso greenhouse gases, and their concentrotions arc

currently increasing.
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2.13. .'I'hc Link Bctween Wastes nnd G reenhouse Gaoses
According o EPA's Olobal Anthropogenic Emissions of Non-CQ; Greenhouse Gases

repott, Nigeria's cstimoted anthropogenic methane cmissions ronked ninth in the world
(EPA, 2005). About 2.23 million metric tons of carbon cquivalents (MMTCE) of world

mcthane cmission arc gencroted in Nigerio dump sites, o Methane-to-Markets (M2M)
member country (EPA, 2005). licnce, Nigeria is a major contributor to the global mcthane
emission.

For many wastes, the materiols in MSW represent what is IeR over after a long scries of
sieps:

(1) Extraction and processing ol raw maotesnals;

(2) Manufocture of products;

{3) Transportation of inaterials ond products to morkets;

(4) Use by consumcrs; and

(5) Waste management.

Vittuolly every step olong this “life cycle’ impocts GHG cmissions. Scveral million tons
of municipal solid waste (MSW) arc disposed of in sanitory land{ills (controlled landfiil)
and dump sites (uncontrolicd londfills) daily oround the world. Landfill gas (LFG) is o
notural by-product of decomposing organic maltler, such as food ond paper that arc
disposed of in these londfills. Mcthone, the pnmary component of notuml gas, is the
primory coastituent {obout 50%) LFG and o potent greenhouse gas when releascd to the
atenospherc (CPE. 2010).

The disposol of solid waste produces giecnhouse gas cmissions in a number of ways, First,
the onacrabic decomposition of waste in landtills produces methane, a greenhouse gas 21
limes more potcent thon corbon dioxide, Sccond, the incinceration of wasle also produces
carbon dioxide as a by-product. Additionolly, in transpotting wasic for disposal.
greenhousc gases are cmiticd due 1o the combustion of fossil fucls from the vehicles.
Finally, fossil fucls arc also required for cxiracting and processing the ow matcnals
necessary (o replace those matcnals that arc being disposcd with new products
{(wwiv.cpa.gov).
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2.14.  Wastes Disposal and Greenhouse gas Studics

'dgwuclékn, 2009 stated thot the ecommon constiaints faced in cusizent solid waste
management practices and problems in Nigeria include: lack of institutional armangement,
insufficient [inanciol resources, absence of bylaws and stendards, inflexible work
schedules, insullicient information on quanlity and composition of wastc, and
inappropriatc tcchnology. While in 2008, Agunwamba emphasised on the problems of
solid wasic management in Nigeria. He stated that at the cote of the problems of solid
wosic moenagement are the absence of adequate policics, enabling legislation, and an

cnvironmentally stimulated ond cnlightened public. Govermment policies on the

cnvironment orc piccemeal where they cxist and aerc poorly implcmented. Public

cnlighicnmcent programs lacked the nceded covcrage, intensity, and continuity (o correcl

the apothctic public attitude towards the environment, Up to now the activities of the state

environmentol agencies have been hompered by poor funding, inadequate focilities ond

human resources, inoppropriate tcchnology, and an Incquitable taxation sysiem.

A pre-feasibilily study caiticd out on the landl(ill recovery and use in Nigerio by Centre for

People and Environincnt in four Nigerian landlills showed that there arc some major

problems with landtill recovery oand ulilization in Nigeria. A number of the problems

identilicd are:

1.Policy: Government policy on solid waslc managecmcent in Nigcria is not comprehensive.

2. Recycling: Thcre are no significant recycling programs. The limited recycling programs
arc whcere scavengers look for secyclables items such as cans, plastics, bottles, and
papers for resale or rcuse.

3. Disposal: There arc no senitary land{ills in Nigeria.

4. Funding: There ase limited or no funding for solid wasle managecment in Nigcria.

Other challenges that wese encountered during the studics are
(i) lackof proper record keeping,
(ii) Information sharing between the diffierent organizations is lacking;

(iii) Public and rescarchesrs have litlle or no access 1o the limited information 1hat is

available;

(iv) Improper wastec managcmenlt al the landfitls,
q1
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In 2 study carried oul in Abbottabad by the International Union for Conservation of
Noture, 78% of surveyed households were aware of the issues ielated to poor waste
management, With similar figures in both urban (80.5%) and rural (73.4%) houscholds.
Bul owarcness was higher among the non-poor (67.9%), compared to poor familics
(9.9%). There was, however, a high degree of awarcness regarding the risks of disease,
with 86% of those surveyed indicating on understanding of the link between poor health
ond improper gorboge disposal (9.9%). Babaycmi & Daouda in 2009 cerried oul a study
that involved 201 respondents in Abeokutn, Nigerin, Of the 20[ respondents, 35.8% used
wastc collection services, 64.2% used other wuste disposal options, 16.4% used both,
68.7% ond 58.7% were awore of wasic collection service and wastc monagcnicn!
regulations, respectively; while 28.4% sepamted their solid wastes ot soutce. It also shows
lhe waste generation per person in various cities in Nigerin. They include: Abeokuta in
Ogun slate (0.60K g/person/day), Ado-Ekiti in Ekili stote (0.71Kg/person/day), Akure in
Ondo stafe (0.54Kg/pcrson /day), lle-lfc in Osun state (0.46Kg/person/day) and lbaden in
Oyo state (0.71Kg/person/day) (Adewumi ¢f o, 2005). About 55 200Kg per day of solid

waslcs were estimated to be genermied in the traditional city of Oyo in Oyo state (Abel and
Alolabi, 2007).

[n o survey done in [badan by Adelekan & Gbadegesin (2005), the oulcome of the study
indicales thot a signilicont proportion (92%) of the public is oware of the dynamics of the
local climale. In addition, almost 70% ol the respondents have heard of global climate
chaage but less than 25% know Lhe causes. Abushommala ¢t ol (2009) in their study
sitempted to assess, in Quantitotive terms, the amount of Cli: that would be emitted from
l landfills in Maolaysio over the yecars 1981-2024 using lhe Inter-governmental Panel on
Climate Change 2006 First Order Decay Model. Tlie Fiist Order Decay (FOD) model is
| onc of the most important and widely used models for estimation of CHa emissions . [l was
used by mony researchers for estimation of CH: emission from landltills (WWangyao e al.,

2009; Chiemchnisri ¢7 al,, 2007; Kumar ef af., 2004),

Both the JPCC and USEPA recommend this model as a standard tood for the estimation of

CH, emissions from landtills. The FOD model provides o thinc-iiependent cinission pirofile
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ecllecting the pattern of weste degradation over time. It assumes that the degradable
organic carbon (DOC) in wasic decays slowly over time during which CHq and CO; are
formed. Thus, the Clly emission from deposited wastc is highest during the first few yems

alter deposition then gradually declines with the decline of DOC content in the waste
(IPCC, 2006).

2.15. Policy/Lcgisintion on Wasic Management and Greenhouse Gases

In Nigeria, the slate is cesponsible for the protection of the environment and in accordance
with See. 20 of the Nigcrion 1999 coastitution “The state shall proteet and improve the
cnvironment and snfcguard the waler, air and land, forest and wild life of Nigerin,' and the
same constitution specificolly assigns the responsibility of environmental sanitation 1o the
l.ocal Govermnmcnt, the third ticr of government”. Perhaps, the above constitutional
provision informed the Federa] Mililnry Govermment to promutgate Decree No S8 of 1988
which conscqucntly charged [Federal Enviconmentnl Protection Agency with the
responsibilily of inaintaining decent cnvironment in Nigerinn citics and towais. The decree

nade provisions for the post of a Chairman who has the knowledge of environmental

malters, four distinguished scientists, and one representative from Federel Ministries of
Hcalth, Scicnce and Technology, Works and FHousing, Agriculture, Walter Resources and

Rutal Dcvelopment, Industrics, MNlines, Powcr and Stcel, Employment, [.abour and

Productivity, Petrolcum Resources, Tionspoit and Aviation.,

Dumping in unauthorizcd arcas is illcgal and fcdemlly enforceable under the Protcclion of
the Environment Opcration Act of 1997 (U.S EPA, 2000), which allows the government
to fine companics and individuals (or a varicly of harmful cnvironmental operations and
negligence. Protcction of the Enviconment Operation Act (PEO) fines range ftom 3600 to
1 million dollars per day. l.ocal laws are also oftcn uscd to prosccute these types of

Crimes.

At the core of the problems of solid waste management arc the absence of adcquate
policies, cnabling lcgislation, and an environmentally slimulated nnd centightened public.
Government policies on the environment are piccemeul where they cxist and arc poorly
implenientied (Agunwamba, [998), The poor state of waste management in Nigerta is
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attributable to an inadequately formulatcd and poorly implemented environmental policy,
armong other factors. The mountainous heaps of solid wasles that deface Nigcrian cities
and the continuous discharges of industiial contominants into stteams and rivers without

treatment motivated the federal govermment of Nigeria to promulgate Decree 58 for the

establishment of a Federml Envitonmental Protection Agency (FEPA) on 30 December
1988 (Federal Militaty Government, [988). A national paolicy on the environment was
formed and the goals of the policy include:
e To secure [or all Nigerians n quality of environment adequaice for their health and
well-being;
e To mise public awareness and promote understanding of the essential linkages
between the environment and development; and

e To cncourage individual and communily participation in environmental prolection
and iinprovement efforts (FEPA 1989),

In spitc of the formulation of I'EPA and a national cnvironmental policy, the environment
has nol been adequately protected. Interest is mainly on aesthelics, whieh is rarcly
achieved. Waslc collcction is irregutar ond restricted 1o the major cities.,

Pollution prcvention is aaother important principle of envicoruncental policy; the rungs of
the potlution prevention ladder go from the most preferable strategy, teduclion of
pollution a1 the source (source reduction), to waste minimization, reuse, recycling,
cmissions controls, and, least prefembly, clean-up. It is generally less expensive to reduce
pollution at the source and thus avoid cosis of cmissions controls and environmental

clean-up.

Pollution and its conscquences are not disttibuted cqually in socicty, and thus it is
important to consider cnvironmentat justice issues in nssessment of hazard (IOM. 1999),
Unfortunalely, in the past there was a failure to do so, accounting [or concentrations of
polluting induslttics, sources of air pollution, and waste disposal opcrations in ccrtain low-
tncome and minority communilies. In addition, there are higher rates of many diseascs in
poor and minority communilies in the United Stntes and clseswhere, lending support 1o the

notion of differcntial exposu-e and risk.
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The Kyoto Protocol is an intemational agreement linked to the United Nations Fiamework
Convention on Climate Change (UNFCCC). The objective of the Kyoto climate chonge
conference was 10 cstablish o legolly binding international agreement, whereby all the
participnting notions commit themselves to tackiing the issue of global wanning und

greenhouse gas emissions, The target agreed upon was an average reduction of $.2% from
1990 levels by the year 2012,

The UNFCCC is an intcmational environmental ircaly with the goal of achieving
“slabilizotion of greenhouse gas concentrations in the atmosphcre ot o level that would
prevent <langerous anthropogenic interfercnee with the climate system.” (UNFFCCC,
2005). Under the Treoly, countrics must meet their torgets primarily through notional

measures. J[However, the Kyoto Protocol offers them an additionnt means of mecling their
targets by way of three markel-bosed mechanisms.

The Kyoto mechenisms ore:

» Emissions tmding = known as "the carbon market”
* Cleon development mechanism (CDM)

« Jointimplementation (JI).

The mechanisms help stimuloie green invesiment ond help Parties meet their emission
largets in a cost-ellective way.
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CHAPTER THREE

METHODOLOGY

3.1. Study design

The study was a cross scctiona) survey which involved onsite observations within ond

around the dumpsite waste cheracterisation and envitoninenta) field sampling.

3.2.Study arco

The study was carried out in Ibadon southwest locol govemment arca of Oyo state,
Nigene. Ibadan Southwest locel government, which is one of the five urban local
govermments in lbadan, was carved out of the defunct lbadan Municipal Govermment
(IMG) on the 27" of August, 1991. It is geogrophicolly located between longitude 7°21
and 7°22 North and lotitude 3°51 and 3*52 East. [t is bounded by Ibadan Nosthwest and
ldo local govermment in the west and by lbadan Northwest and Southeast locol
govemment in the cost. It has o landmass of about 244.55km square. This feature makes it
onc of the lorgest locol govermments in Oyo slate. The principal inhabitants arc the

Yoruba. Their occupaion includes cospentry, welding, battery smelters, trading, 1oilosing

omong others.

Ibadon Southwest local govemnicnt orea has o population figure of 277,047 according to
the final result of 1991 census relcased by National Poputetion Commission (NPC). The
present population size according to 2006 census was 282,585. It has 10 politico] wards
ond S health distnicts (Scecretonat, IBSWLGA). Ibadan southwest local government is
reputed (o be the most potentially viable in Oyo state. The reason is not for-fetched
becousc it has the largest concentration of industries and coinpanies in the whole of Oyo
stote. Some of them include: 7-Up botilling Company, Zastech, and Procter & Gamble ond
so on. About 50% of componies in the local government arc Jocated in Oluyolc cstatc
while the remoining 50% arc spread ocross other pans of ihc local govemment Ibadan

Metropolis has been stratified bascd on population density by the Notional Population
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CHAPTER TIHIREE

METHODOLOGY

3.1. Study deslgn

The study was a cross seclional survey which involved onsite observations within and

around the dumpsite wastc choracterisation and environmental field ssmpling.

3.2. Study areun

The study was carried oul in lbadan southwest local govermment area of Oyo slaote,
Nigcria. [bndon Southwest local government, which is one of the five urban local
goveriuncnls in {bodan, was carved out of the defunct Ibadan Municipal Government
(IMG) on the 27" of August, 199). It is geographically located between longitude 7221
and 7°22 North and latitude 3°51 and 3°52 East. 11 is bounded by Ibadan Northiwvest and
ldo local govermment in the west and by lbodon Northwest and Southeast local
govermment in the cost. It has o landmass of about 244.55km squnre. This [coture makes it
one of the Jorgest loeal governments in Oyo sinte. The principal inhabitants are the
Yorubn. Their occupation includes cotpentiy, welding, battery smelters, trading, teiloting

aomong others.

Ibadan Southwest locnl government arco has a populntion figure of 277,047 according to
the linal iesult of 1991 census relcascd by Nationn] Population Cotnmission (NPC). The
present population size according to 2006 census was 282,585, 1t has 10 political wards
and 5 heolth distticts (Secretariat, IBS\WWLGA). lbadan southwest local govemment is
rcpuled to be the most potentially viable in Oyo state. The reason is not for-felched
because i1 has the Jargest concenimtion of indusities and cotnpanies in the whole of Oyo
stnic. Some of them include: 7-Up bouling Company, Zartech, and Procler & Gamble and
so on. Aboul 50% of companies in the local government are locnted in Oluyotc cstate
while the remaining 50% are spread across other parts of the Jocal govermment [badan

Metropolis has been stialified based on populatton density by the Nauonal Popuiation
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Fig. 3.1: Sampled Sitcs in Ibsdan Sovthwest Local Governement Aren

guurce: Ministry of Lands and lHousing, Ibadan, 2008
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3.3. Study population

The study populotion comprised male and female residents located within the high,
medium ond low density arcas. The tesidents that have lived in the study arca for at lcast a

yeor and within less than 150 metres 1o 500 metres from the dumpsites of intercst were
sclecled,

3.4. Sumpling Stratcgy

Three orcas were sclecled 10 carry oul this study based on the stmtilication of Ibadan
southwest local government into high, medium and low density area (Notional Population
Commission, NPC, 1991). Simple random sampling was used to selecl a community/area

ftom coch stratum. The selecled orcas were: Oke-foko (high density), NTC (medium

density) and lyoganku GRA (low density).

3.4.1. Oke-foko

1t is the biggest arca in Ibadan southwesl local government. ¢ consists of L2 zones and has

1990 houses swith a population of 36,255 pcople based on the 200] house counting and
’ 1996 census respectively. The moin occupation of their women is trading while the men
cngoge in tailoring, activities of artisans like mechanics, welders and carpenters and small
scale business such as reeycling plastics from lead batterics. ‘The sampling points will be

three illegel dumps ond sampling w11 be done ot cach dump.

3.4.2.NTC

This is an arca of medivm density, B consisls of 12 zones and has 835 houscs with a
population of 5850 people bused on the 2001 house counting and 1996 census
respectively. The main occupation is trading, ortisan’s aclivilies and civil service. The

sampling points will olso be three illegal durnps and sanpling will be done at each dump.

3.4.3. lyaganku GRA
This is one of the govermment resetve arcas in fbadan. 11 has 183 houses based on thc 2001

house counting and an eslimoted papulation of 2,681, 11 is localed close to the local

govermment office. Also the Press Centre of the Nigcrian Union of Joumalists {NUJ) Oyo
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Ilatc 3.0a: A cross section of dumpsites ia the high density arca (OQlicloko)
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Plate 3.1b: A crass section of dumpsites in the medium density arca ONTC Joyvee B)
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Plate 3.1¢c: A cross section of dumpsites in the low density ares (Tyaganku GRA)
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Plate 3.2: A Global Positioning System

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Plate 3.3: A Carbhon dioxicc mcter
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3.5. Snmple size deterMination

The sariple size of the sludy was calculated using a prevalence rate of 78% (0.78) from a

reported survey of houscholds that are aware of the issues related 10 poor waste

management (Environmental Fiscal rcform in Abbottabad, Solid Wasie management —
IUCN, 20006).

The santple size wos caleulated using Lthe fornnulo:

n = Za'pg
dl
Where n = Sample size
Za=1.96
p= prevalence of awareness of issues related (o poor waste management
q=1-p
d= piecision limit.
\Where n =?

Zau = Confidence interval 95% = 1.96
p =Prevalence ofpoor wasic manngentcot issues = 78% (0.78)
q =i-p=0.22% =022

d = precision limit =0.05

Therefore n = (1.96)* x 0,78 x 0.22 =3.R416 x 078 x0.22
(0.05)? 0.0025
n=263.68

Thc 5nmp|c size cn]cu]n(cd \WVGos 263.8 however (0 increase thc pl’CCiSiOﬂ of the SlUd)’ and

compensate for non.response 30% of the sample size was laken and the 1otal became 342.

3.6. Sclection of Sumpling Sites

Using proportiona! allocalion method:

Totat population in Foko, NTC and Iyaganku GRA were 36255, 5850 and 2681

respectively. This gave a total of 44786 people.

7
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For eacl arca:

Foko: 36255 x 342 = 277
44786

NTC: 5850 x 342 = 45
44786

Iynganku GRA: 20681 x 342 = 20
44786

Onsitc observations, characicrization of wastes and measurements of carbon dioxide and
mcthanc goses were carried out in cach of the three (3) dunipsites which were purposively
sclected while cluster sampling technique was used to sclect houses in which

questionnaires were interviewer administered to respondents.

3.7. Data Collection
J.7.1. Betermination of Sumpling Coordinates

A Global Positioning System (GPS) device was used 10 obtain the coordinates of tiie

sompling points presented as Latitudes and Longitudes.

J.7.2. Onsitec Obscrvation
The aature of the sclected dumpsites was documented using a well designed observation
cheeklist rejlecting indicators such as presence or obsence of combustion aclivities,

scavenging, skip bins, functionol vcgctotion, smoke, proximity to residential arcas and so

on.

3.7.3. \Wastes Characterizution

Waste characterisation involved the description of the dumpsitc into difterent components

based on the American Socicty for Tesling and Moterials (ASTM).

Grab samples were collected (0 make o composite samplc of Skg of waste from each site

of interest. The wastes obtained were then

organics — food rcmains, plant debns etc and recY
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and the percenage comPosition of each component was determined This gives an idea
about the recycling potential of the wastes disposed.

(d) Gas or Emission Monitoring

Deterinination of Curhon dioxide (CO;) Concentration

A carbon dioxide meter (Telaire 700t modei) made in Mexico was used to measure the
concentration of COz emissions a1 the dumpsites thrice weckly at specific periods of the
doy (8-10 am, 12-2 pm, and 4-6 pm), for 12 consecutive weeks. The vnlues of COz were
measurcd in ports per million (ppm) and compared with the United Stotes Enviconmental

Protection agency (US EPA) normal outdoor exposure (300 — 450 ppm) for CO: exposure
in the environment (IDPH, 2011 aod www.EngincetingToolBox.com)

Dclermination of Mcthane (CIL) Concentration

The [PCC default method is a simple mass balance calculstion which estimates the
amount of CH4 emitted {tom the Solid wasie dumpsites assuming thot all CH, is refeased
the same year the woste is disposed of. The 2006 Intergovemmental Pane! on Climate
Change (IPCC) woste model was used 10 estimate the CHy emittcd from each dumpsitc in
o year using the weight of the wastes ond population of the ascas which was 36255, 5850
and 2681 in Oke-foko, NTC and lyaganku GRA respectiveiy (NPC, 2006).

Using, the following equation for methane emission in Gg/year
Methane emissions (Ge/yr) = (MSWT e MSWF e MCF e POC ¢ DOCF ¢ F ¢ 1§/12.R) o
(1-0X)
Wherc:
MSWr = Municipal Solid Waste generation rate for Ibadan x population of study site
= (.5 | kg/cop/yr x population of study site

For Okefoko = 0.51 x 36,255 = 18,490.05
NTC Joyce B =051 x 5850 = 2983.5

lyogank 1GRA = 0.51 x 2681 =1367.3

MCF = methane cotreclion factor

Default volue forshallow unmanoged dumpsile with depth 0.4

s9
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For deep unmanaged dumpsitc = 0.8

MSWe = fraction of MSW disposcd 10 the dumpsite default value for Nigeria= 0.4

DOCr = {fraction of DOC aclually conveited to gas
=0014T + 0.28

Where T is the temperoture of the dumpsite

Mean temperature for Okefoko = 29°C

Mecan temperature for NTC Joyce B = 29.6°C

Mean temperature for lynganku GRA = 28.9°C

Therefore, the DOCF (or the three densily areas are:

DOCy Okefoko = (0,014 x 29) + 0.28 = 0.686

DOC¢ NTC loyce B= (0.014 x29.6) + 0.28 = 0.694

DOCr [yngonku GRA = (0.014 x 28.9) +0.28 = 0.685

Table 3.1: West Afrlen defuult dnta on wastec composition of MSV

Wasie type Dcloult Composition by percentage (%)
Food \waste | 404

Paper/cardboard 9.8

Wood ) 44

Textile t.0

Plastics 3.0

Melals 1.0

Source: IPCC 2006

Dcfauit {National) values fur DOC Ecneration or cach wastc lyp¢
DOC (by weight) = 0.4 (A)+0.17 (B) +0.15 (C) +0.30 (D) |
Wherc A = fraction of MSW that is paper and textile.e. 0.108 (i.e. 9.8 + 1 = 10.8 “,00}
B = f(raction of MS W that is given wasic and other non-food orgnnic putrescible
i.c. no defaull volue availoble
C = fraction of MSW that 1S food ‘waslic i.€. 0.404
D = fraction of MSW that is wood or straw i.€, 0.044
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Note: 1000 tonnes * 1Gg)

T.‘ﬁ*’or_ = 0 since the dumpsite is shollow

o f ll'_\eglgn'clhone concentration (“vol.) =

CH4 emission for adensity ares
Total CH{+ emissionof the 3 density areas

x 100

'3.7.5. Survey

':rsemi-stn;cmrcd qucstionnaire was designed specifically to address the knowledge,
attitude practice and public health effects in the study area. The questionnaire was divided
 into S sections os follows:

Section A: Socio-demographic infonnation

Section B: Knowledge

Section C: Attitude

Section D: Practice

Scction E: Public health elfiects
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Alllhelmdy 'inslmmenu were cross-checked for completeness by the supervisors and
investigator before leaving for the field and they were used at each of the dumpsites.
2 70% - Excellent, 60 — 69% - Good, 50 — 59% - Fair and < 50% - Poor

Knowledge Attitude

‘Total number of variables 16 11

Total obtainable score 32 55
Highest score 2 5
Lowest score 0 1
Excellent >22 >39
Good 19 -21] 33 -38
Fair 16 - 18 28 - 32
Poor <16 <28

i.c. 70/100 x 32 = 22

3.7.2.1. Inclusion Criteria

e Any resident that has lived in the study arca for at least a year

e Residents that live within 0 — 500 metres from the dumpsites of interest

3.7.2.2. Exclusion Criteria

: : ive v i iewed v '
e Any resident who did not give voluntary consent to be interviewed was exch

from the study.
e Any resident within the study area who has lived less than a year was excluded

from the study. |
Any resident that lived in arca >500 metres from the dumpsites ol interest was

excluded from the study.
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3.8. Ethical Consideration

Ethical approval was obtained from the joint UI/UCH institutioonal review board- {nformed
consent informing respondents’ on their rights to either take part or not was done before
any interaction ith the respondent after having shown full undersianding of the study.
Confidentiality of information obtained from respondents was ensured. Identifiers were

stripped from the respondents’ responses and number codes used for respondent.

39. DataMnnngement and Statistical Analysis

All data from Qquestionnaires and the environmental Geld sampling collected were
anafyzed. Data editing was done concusvently with data entry to elarify unclear values.
Data cicaning was done by running frequencies of all variobics to check for missing
values or inaccurate cntries. Descriptive statistics was used to summarize data. Inferential
statistics was used to test for associntion between qualitative and quantitative variables.
Daia collected was analyzed using Statistical Packoge for Social Sciences (SP'SS) sofiware
for parameters such as chi-square, ANOVA at 5% level of significance.

3.10. Limitntions of The Study

‘The limitations of this study include lack of information on the dumpsites such as the oge
of the dumpsite, actusl volume since they are iltegal and were pushed into streams during

rainy scasons or burnt.
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‘4.2, Onslte Obscrvations

An observntional checklist was ysed (0 assess the nature of the sclected dumpsites. Each
density atca had three dumpsites namely:

o Oke-foko: Amole, Amule and Ede
®* NTC Joyce B: Genesis, Cele and Jogor
* |yaganku GRA: Arca !, Area2 and Arca 3

Amole, Amule ond Area 2 dumpsites were the largest dumpsites obseeved. Ede is a
pastially abandoncd dumpsite. Almost all the dumpsites had funetional vegetation i.e. the
vegelation is in good health and all were exposed to rainfall. The vegetation was highly
present in Amolc, Amule, Jogor and Arca 2 while in the other sites it was tnodemtely

present. Also, Arca 2 dumpsitc was a mainly a fruit sile. Most of the dumpsitcs in tho
three densily areas have never been cleared.

The walls in Amole and Amule buildings were modemitely cracked and mainly made of
mud Lhough some werc made with blocks while in the other sites their walls wete in good
conditions though some had changed color. The roofs of the buildings around Amole,
Amule and Cele duinpsites were rusted and some had holes. Smoke was observed at Ede,
Genesis, Jogor and Arca ! dumpsites. Some were still buming as at the period of

obsesvation.

Based on the locations, all the dumpsites execplt Ede dumpsite were close to residentinl
areas. However, Ede was close 1o a fish market: Gencsis and Ccle dumpsites werce close to
shops, food, wood and metal shops ctc. and Area 2 was close (o fruit-sellers. Amule, Ede,

Genesis. Arca |. 2 and 3 dumpsites werc by the rondside. Also,» Amole, Amule, Cele an

Jogor dumpsites were situated on water bodies. Scavengers, both animal ond human, we
highly present in Amole, Amule, Ede, Genesis, Cele and Jogor dumpsites as nt the periad

of observation. Table 4.2 below shows adetailed repoit of the findings.
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resent; (+4) — Moderately present; (+) — Presetit andl (v

m.’- !’F **, < !I_Ighly F

I J R
I Absent ._
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3 | - +'*+ + - b

' @}r«“..,.ﬂ — Highly Present; (4) - Moderately present; (+) = Present and (-) —
Abscnt
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4.3, Waste Characterization

Figures 4.18 = ¢ show the ditferent propoition of solid wastes components al the different
dumpsites. The solid wastes from the different dumpsites were otganics, nylons, plastics,

paper, metals and other wastes.

Okefoko: In Amole dumpsiie, the lacgest proportion of wasic components were 30%
organics, 38% nylon, 10% mectals ond other wastes and 6% plasties and paper. In Amule
dumpsite, it consisted of 50% nylon, 25% organics, 15% plastics and 10% paper. While,
in Ede dumpsite it consisted of 66% nylon, 14% metal, 10% organics, 6% other wastes

and 4% plastics.

NTC Joyce I3: Genesis duinpsite was composed of 50% organics, 40% nylon, 4% plastics
and 2% paper, metals ond other wastes. Cele dumpsite had 30% organics, 25% plastics,
20% nylon and poper, 0% other wastes and 4% metals. \Vhile in Jogor dumpsite, 44%

nylon, 20% organics, and 12% other wastes, | 0% mctals and 8% paper.

lyagunku GRA: Arca ) dumpsite hnd 40% organics. 30% nylon, 10% plastics and paper
and 5% metals and other wastes. In Area 2 dumpsite. it was composcd majorly ol orgonic
waste {90%) and 10% metals. While Arca 3 dumpsite had 45% nylon, 30% paper, 20%

4 oiganics and 5%% other wasies.
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a) Amolec Dumpsite b) Amule Dumpsite

¢) Ede Dumpsite

Key:

= = =

-, e’

~Organic | Nylon | Plastics | Paper Metal | Others

Fiod.fu. b & & A ProPortion of diffcreot waste compenents in (he hirh density uren
g.4.11, . C.

{Okc-Toko)
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n) Genesis Dumpsite b) Cele Dumpsite

c) Jogor Dumpsite

Key:
&) ), </ =l [
Organic [ Nylon ' Paper | Metal | Others

Fig.d.2a, Iy & c: A Proportion of differcnt waste components jn (he medium density

urea (NTC Joyce B)
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a) Arcal Dumpsite b) Area 2 Dumpsite

¢) Area 3 Dumpsite

- -, | —

Plastics

Fip.4.3a, b & c: A Proportion of diffcrent waste componcnts in the low density area
ip.4.38, :

(Iyaganku GRA)
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4.4, Concentration of Carbon Dioside

r ° v
The following results were obtnincd based on the measurements of carbon dioxide

emissions l'om each dumpsite over a period of 12 weeks

4.4.1, Concentrations of C®; in the high density nrea (Okefoko)

Amole dumpsite: The CO; concentiation for the first weck was 525 ppm, 484 ppm and

385 ppm in the moming, oftemoon and evening periods respectively. The minimwn and

maximum CO; conccntration ranges in the moming, oftcmoon and cvening were: 291 —

572 ppm, 270 - 532 ppm and 219 —410 ppm respectively. The highest CO; concentration
(572 ppm) for Amole was recorded in the moming of the 8™ week; swhile the lowest (219
ppm) was recorded in the evening of the 62 week.

Anwle dumpsite: The CO; concentiation for the first week was 524 ppm, 498 ppm and
361 ppm in the moming, sftemoon nnd evening periods respectively. The minimum and
maximum CO; concentrotion ranges in the moraing, aflcrnoon and evening were: 307 —
580 ppm, 275 — 534 ppm ond 228 — 413 ppm respectively. The highest CO;z concentration
(580 ppm) for Amule was recorded in the moming of the 8™ week; while the Jowest (228

ppm) was recorded in the cvening of the 5* week.

Ede dumpsite: The CO; concentration for the first week was 523 ppm, 446 ppm and 389
ppm in the moming, aflemoon and cvening pcriods respectively. The minimum and
moximum COj; concentration ranges in the moming, aflemoon and evening were: 29) —
570 ppm, 290 — 508 ppm and 212 - 435 ppm respectively. The highest CO:z concentration
(570 ppm) for Ede was recorded in the moming of the 8 weck: while the lowest (212

ppm) was recorded in the evening of the 6" weck.

4.4,2. Concentrations of COz In the mediun: denstly arca (NTC Joyce 13)

Genesis dumpsite: The c Oy concentration for the first week waos 468 ppm, 461 ppmy and

462 ppm in the moming, aflcmoon and cvening periods respectively. The mimimum and

maximum COj concentration fanges in the moming, nficmoon and evening were: 309

S60 ppm, 316 — 482 ppm and 224 = 462 ppm respectively. The highest CO: concentration
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(560 ppm) for Genesis w ; :
as recordced in the moming of the 8% week; whilc the lowest (224

PPm) was recorded in the evening of the 6® weck.

Cele dumpsite: The COz concentration for the first weck was 457 ppm, 422 ppm and 402

L ‘h > e .
ppm. in the moming, afiemoon and evening penods respectively. The minimum and
maximum CQO; eoncentralion canges in the moming,

aftemoon and cvening were: 306 ~
551 ppin, 281

— 480 ppm and 228 — 427 PPM respectively. The highest CQO2 concentration
(551 ppm) for Cele was recorded in the moming of the 8% weck; while the lowest (228
ppm) was fecorded in the evening of the 62 week.

Jogor dumpsite: The CO:2 concentration forthe first weck was 436 ppm. 429 ppm and 437
ppm in thec moming, aftcmoon and cvening periods respectively, The minimum and
maximum CO; concentration ranges in the moming, aftcmoon and evening were: 30 —
1157 ppm, 309 - 803 ppm and 224 - 437 ppm respectively. The highest CO;
concentration (1157 ppm) for Jogor was recorded in the moming of the 11™ week; while

the lowest (224 ppm) was recorded in the evening of the 6 weck.

4. 4.3.Concentratlons of CO3 in the low density arca (Iynganku GRA)

Arca 1 dumpsite: Thc COz concentration for the first week was 452 ppm, 449 ppm and
467 ppm in the moming, aflemoon and evening periods respectively. The minimum and
maximum CO; concentrotion ranges in the moming, alemoon and cvening were: 316 ~
547 ppm, 250 — 548 ppm and 247 — 467 ppm respectively. The highest CO2 concentration
(547 ppm) for Arca 1 was recorded in the moming of the 8" week; while the Jowest (247

ppm) was recorded in the alemoon of the 5* week.

Arca 2 dumpsitc: The COz concentration for the first week was 459 ppm, 450 ppm and

450 ppm in the moming, aflemoon ond cvening periods respectively. The sninimum and

maximum COj concentration Fonges in the moming. aftcrnoon and evening werce: 335 —

548 ppm, 265 — 512 ppm and 245 - 450 ppm respectively. The highest CO2 concentration

(548 ppm) for Arca2 was recorde
cvening of the 6% week.

d in the moming of the 8% weck; whilc the Jowest (245

ppm) was recorded in the
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4.4.4. Mecan CO; and Tempera(ure levels

Table.4.3 shows the mecan, standard deviotion, minimum and R Yolics or e

tem urc of e ' i
perat ach dumpsiic at the time of mcasurcment and the carbon dioxidc levels

The mean carbon dioxide levels in Oke-foko, NTC, [yaganku were: 372.5 4 92.1 ppm

385.6 + [ 14.5 ppm and 380.8 + 82.4 ppm respectively while the mean temperalure scoles
were 29 £ 30°C, 29.6 £ 3.1°C and 289 + 2.9C. Also, from the 1able, it can be deduced

that the mean carbon dioxide level across the thiee density arca was 380 ppm while mcan
lemperature was 29 C.

4.4.5. Annlysis by ANOVA and Corrclation

A onc-way ANOVA test was used 10 compare the carbon dioxide levels from cach
dumpsitc i.c. catbon dioxide by location, however it was not significant. Comparing
cerbon dioxide levels with the different days in which they weee measured and compating
the cacbon dioxide levels wvith weceks in which they were measured showed n significant
diffierence (p<0.05). Also, a bivariate coaelation lest was done showing the refationship

between carbon dioxide nnd tempciature. The result showed a weok positive corrclation
(R* =0.0163).

$.4.6. Relntionship between COz concentrations and other variables

The CO; concentrations were grouped into theee (1) concentrations < 350 ppm, 351 — 450
PPm and >450 ppm and werc crosscd ibulnted with periods of the day (T able 4.4a), wirh
the density arcas (Tablc 4.4b) ard with the wecks in which they were measured (Table
4 4c). Theee was n significant difference between the Bouped CO2 and the periods of the

doy and the weeks they were messured (P<0.05).
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Table 4.3: Variatlions in the Mean CO; and Temperature Levels across the three

Density Arcay

SEULies Oke-fuko NTC Joyce B lyaganku GRA
Carbon dloxide

Mcan (PPm) 372.5 385.6 380.8
Standord deviation 92.1 114.5 82.4
Minimum vslue (ppm) 212 224 240
Maximum value (ppm) 580 [157 548
Tem[ierature
Mean (°C) 29.0 29.6 28.9
Standard devintion 297 3.07 2.67

2.
Minimum value (°C) 203 220 LY
34.5

Maximum value (°C) 354 394
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Tablc 4.4a: Relationship between CO; ke

vels and the periods of the day

- CO; ranges (Pppm)  Morning Aftcrnoon Evening P - value
<350 35 (32.4%) 43 (39.8%) 69 (63.9%)
0.0
351 - 450 33 (30.6%) 40 (37%) 35 (32.4%) RARE?
> 450 40 (37%) 25 (23.1%) 4 (3.7%)

j Tablc 4.4b: Relntionship between COzlevels and the different denslty areas

CO; ranges (pptn)  Oke-foko NTC Joyee 8 lyapanku GRA P —valuc
I -

<350 51 (47.2%) 46 (42.6%) 50 (46.3%)
1 P> 0.05
| 351 - 450 32 (29.6%) 42 (38.9%) 34 (31.5%)

>450 25 (23.1%) 20 (18.5%) 24 (22.2%)

Talle 4.4¢: Relntionship behween CO

1 levels and the various wecks of monitaring

CO: ranges (ppm)  Yeel!! Week 2 Week 3 Week P— value
£350 33 40.7%) T1(87.7%) 32 (395%) 11(13.6%)

P <0.05
351 - 450 31 (383%) 8(9.9%) 30Q7TA) 39 (48.1%)
> 450 17 (21%) 2(2.5%) 19 (23.5%) 31 (38.3%)

—
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4.5. METIIANE

The 2006 Intcrgovermnmental Panel on Climate

Change (IPCC) W
predict the methane concentration jn each dur ) Wastc model was used to

psite for a ycar.
45.1. Estimation of Mcthane Emisslons

Daola on amount of solid wasic disposed to the illegnl dumpsites were not available and the

quantity of solid waste was estimated from urban population solid waste generation ond

disposal rate per peison in developing countries whic is 0.29 lonnes/capita/ycar (I"CC
2006). '

According to 2006 census report, the population of
Ibadan southwest = 282,585

Oke-foko = 36,255

NTC loyce B = 5850

lyagonku GRA = 2681

I'CC default methodology
Using the following cquotion for methnne emission in Gg/ycar
Methone emission = MSWt x MSWr x MCF x DOC x DOCr x F x 16/12 x (I - OX)
MSWy = Municipal Solid \Vaste gencration rate for Ibadan x population of study site
=(0.51 kg/cap/yr x population ol study sitc
MSW1 (Ibadan southwest) =051 X 282,585 = 144118.35 kp/year
For Okefoko = 0.5 x 36,255 = 18,490.05
NTClJoyce B = 0,51 x 5850 = 2983.5
[yagonku GRA =0.51 x 2681 = 1367.3

Based on the results obtained from the 2006 {PCC Waste Model it can be seen that highest

methane emission wos 0.000158Gg/yr for Oke-foko (high density oren); 0.000026Gg/yr

for NTC Joyce B asca and 0.000012Gg/yr for lynganku GRA orea. The table below shows

the volues obtained for each loeation. Below is a table showing all the variables and the

resul1of the 2006 {PCC waste model.
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Table 4.5: Shows the values for cach constant and the CH,
the 2006 IPCC waste modcl

emissien obtained using

LaRLREicTs Study Locations
. : - :
MSWy(lonnes/yr) 18490.05 2983.5 1367.3
MCF 0.4 04 0.4
| MSWry 04 0.4 0.4
DOCy 0.686 0.694 0.685
DOC 0.117 0.117 0.117
L F 0.5 0.5 0.5
? 16712 16/12 16/12 16712
R 0 0 0
f Ox 0 0 0
CIlL, (kg/yr) 158.298 25.840 11.689
Cll, (tlonnes/yT) 0.158 0.026 0.012
‘ Cli(Cglyr) 0.000158 0.000026 0.000012

Note: 1000tonnes = 1Gg
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4.6, Socio-demoBraphic Characteristics of Respondents

Table 4.6n shows the age of the respondents ranged from 12 — 81 years with a mean oge of

33.3 £ 12.6 years and the age distribution followed g nonnal distribution pattern with the
modal oge group < 30ycars. The respondents were made up of 50% lemales and 50% males.
The major ethnic group was Yoruba (92.7%) and 4.7% were Igbo. The major occupations of
the respondents” include: trading, tailoring, caipentry, welding, teaching and so on; with 39%
traders and 18% artisans, Classification of the respondents based on educational Gualificatjon
info tertiary, sccondary and others (primary, no formal education and Qur'an school) showed
198 (58%) stopped cducation atl secondory school while 66 (19.4%) attaincd teiiagy
education and 77 (22.5%) others. 58% of the respondents are Christions and 43% are

: Muslims. About 84 (54%) of 1he respondents were mwricd as at the time ol the survey and
137 (40%) were unmarried, 15 (4.4%) were widowed.

Table 4.6b shows the occupation of the people. Trading (39%) was seen 0 be tic major
occupation of the pcople. The rest of the table shows that most ol the respondents 44.6% had
lived in their respective areas for about | — 5 years nnd 95 (27.9%) for 6 — 15 years, though
69.2% of all respondents live in rented houses and 102 (29.9%) live in their private homes.
Most homics (51%) had 5 — 10 persons per houschold and 142 (43%) > S persons. While tablc
4.7c displays 1he respondenis were grouped bascd on their density area: 276 (80.9%4) were
Oke-foko, while 45 (13.2%) NTC and 20 (5.9%) were from lyagenku GRA. Also, higher

propoitions (69.2%) of'thic respondenis live in houses that are rented.

8%
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Table 4.61: Socio-demographic Characicris(lcs of Respondents Contd.

Varlalles Frequency Percentage (94)
Fducatlonal Level

Tettiory 66 0.4
Secondory 108 58.1
Others 7? 22,6
Occupation
Trader 133 39
Artisan 60 17.6
Others 148 434
Religion \
Christianity 196 57.5
Islam 145 42.5
Number of persons /houscliold
<5 = 142 43.0
5— 10 167 A0

6.4
>10 21
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Tuble 4.6¢: Soclo‘dc"‘og"‘l’mc Characicrisiics of Respondents Contd
Variables Frequency Percenlage (%)
Length of stay (years)

1-5 163 48.
6-15 95 23.0
16-25 25 7.4

>28 56 16.5
lHouse Owner

Ptivale "5 102 29.9
Rented 236 69.2
Government 3 0.9

Arcas of distribuiion

Oke-foko 280 R

NTC Joyce B 38 LA

2 6.7

lyagasitku GRA
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7. Respondents’ Knowledge -
4.1.1. Greenhouse gnses,

gases Cause climatc chonge and 9 (28.2%) said that they were aware while 61 (17.9%) said

greenhousc gases do not cause climate chonge. Also, 167 (50.6%) of the tespondeats did not
kaow that municipal houschold wastes gcncrale grecnhouse gases while 154 (46.7%) ogreed
that houschold wastes produce greenhonse gascs. 184 (55.4%) omong all the tespondents did
ot know that greenhouse gases cause increase in otmospheric lemperature. Fromy the
information gathered 120 (35.2%) had an excellent knowledge of greenhouse gases while

179 (52.5%) had a fair knowledge. There was no significant difference across the three
densitly arcas.

4.7.2. Wasic managenment

Bascd on the questions for waste disposal snd manogement, 293 (86.4%) of the totgl
respondents agreed thot an illcgal dumpsite is onc that is not approved by govemment
guthority whilc 254 (75.6%) of respondents agreed that wastes thiown away can be used for
other uscful things such as fanm manwie, r8\v matcrials or tcusable containers and 67 (19.6%)
said they do not agrec. Bascd on the survey of the good means of waslc disposal methods:
196 (58.2%) agree that incinerator is o good means while 101 (30%) did not agree. For dig
and bury, 189 (56.3%) did not nccept it as a good means of waste disposal whilc 127 (37.8%)
accepted it. For open dumping, 275 (82.6%) said no (o open dumping while 47 (14%) said
yes. For recycling, 236 (70.2%) ogreed that recycling is a good means ol waste disposal
while 20.8% said no and 8.9% did not know if it was good. I'or disposal in gutter or strcams,

250 (74.4%) do not ngrec that it wos o good means of wastc disposa! while 75 (22.3%)
dispasal. For composting, 187 (56%) agrced that

87 (26%) did not ngtce and 60 (18%) did
not know if it was good. Finally on knowledge, 312 (95.4%) of the tota]l respondents
humons from itlcgal dumpsites while 1] (3.4%)
ation gathered 136 (39.9%) had good

accepied it as o good means of wasle

composting was a good means of Wastc disposal,

accepted that discascs can be transmitted (0

did not know if it was possible. From the ';‘3'°""
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knowledge of waste disposal and management while 85 (24.9%) had a poor knowledge.

There Was a Significant difference (p<0.05) across thc three density arcas
The gencral Knowledge of the respondents on wasle managemen
across the three density arcas showed 83% excellent knowledge, 72%

fair knowledge ond 82% poor knowledge at Okefoko; 10% exceltent knowledge, 20% good

knowledge, 14% fair knowledge and 18% poor knowledge for NTC Joyce B and 7%
excellent knowvledge, 8% good knowledge, 7% fair knowledge and 0% poor knowledge for

Iysganku GRA. Figure 4.3 shows the general knowledge of respondents on Greenhouse
gases ond wastc management acrass the density areas.

and Greenhousc pases

Good knowledge, 79%

41.2. Rclatlonship between Respondents’ Knowledge and some Socio-demographic
Chnracterlstics
Severa} socio-demographic charocteristies were compared 0 the knowledge categories
(Excellent, Good, Fnir and Poor). When sge was compared, 58% of respondenis <30ycarss
had excellent knowledge, 31% of those between ages 31 — S0 years and 10% of those aged
>50 years had excellent knowledge. In compafison With sex, men had a higher percentage
(59%) of cxccllent knowledge while 61% of respondents who had attnined secondary
cducotion hed excellent knowledge. There was o significant difference between the socio-

demogrophic charocteristics ond knowledge category (p <0.05). This ean be scen in {oble 4.7,
below.
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Table 4.7a: Relutionship  between

knowledpge and

som¢

socio-tlemographic

characlcristicy
Knowledpe vs. Age
1 Knowledge Cotegoty <30years { (%) 31 — S0 years [ (%) >50 years £ (%)
Excellent 122 (58) 66 (31) 22 (10)
Good 16 (40) 11 (28) 13.(33)
Fair 23 (SS) 15 (36) 4 (9)
Poor 22(45) 19(39) 8 (16)
_ Knowledge vs. Educntional level
Kiewledge Category Tetiary (%) Secondary (%) Others £(%)
Excellent 53 (25) 129 (62) 28 (13)
Good 3(7) 22 (55) 15 (38)
Fair 6 (14) 23 {573 )
Poor 1(8) 23 (47) 22 (45)
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124 (59) 85 (40)
15 (38) 25 (63)
14 (33) 28(67)
17 (35) 32(63)
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18. Respondents’ Allitude towards

Results obtained

\Waste ma nagement

from the attitude of respondents showed the general mean altitude score Was
16.6 £ 5.58 \hile the mean attitude score (or high

» medium and Jow arcas were 36.0 £ 4.96,
39.1 + 8.04 and 38.2 + 5.27 respectively. About 201 (59%) of the rcspondents steongly

disagreed With \nsles being dumped anywhere white 111 (33%) disngreed that separation of
Wdstes 91 source is 3 good means of wasic management and 109 (32%) agreed that it was o
good means of woste management. Also, 174 (51%) of the respondents agreed (o the fact that
flicgal dumping of wastes was hasmful 1o health while 156 (46%) support the fact that waostc
dumpsitcs should not be located ncar residentinl arcas, When asked if govemment was
responsible for waste monagement or individunls or combinotion of both, a higher proportion
of 138 (41%) said government should be respoasible, 1106 (33%) agrecd to individuals while
123 (37%) agreed to o combination of both. However when asked if they were willing to pay
for their wostes 1o be clearcd, 79% suppotied but 54% were willing lo pay only twenty naira
(N20).
From the information gathered 143 (42%) had good altitude lowards waste monagement
whilc 12 (3.5%) had poor attitudc. There wns no significant difference across the three
density arcas.
The pencral atitude of the respondenis on wastc masagement and Greenhouse gas.cs n?ross
the three density areas showed 68% excdlent attitude, 89% Good anin.Jdc. 87% r"f' ntu'tu:c
end 83% poor attitude at Okefoko: 23% excellent ottitude, 8‘% good attitude, 5‘5‘6 fair ottty ’c

: 8 and 9% cxccllent altitude, 3% pood atiitude, 8% fair
g P PRI S e ' 4.4 shows the gencral atitude of
ellitude and 0% poor attitude at tyoganku GRA. Figure

sity arcas.
respondents towards Greenhouse Bascs and waste management across the density

48.1. Qelmlonship between Respondcnts’ Altitude and some Saclo-demographic
S.1. Relntlo

Characteristles nngement Was compared 10 respondents’ oge, 8 higher
¢ ma

s’ within the <30 yecors Opc group.

In 1able 4.8, ottitudc 1o wast

: den
percentage (45%) \vas obtaincd among Tesfon

. wh
g0od autitude while 50% of respondents; Who
y diffcrence between

had attaincd secondaty education had excclicnt

the socio-dcmographic chamctenstics
altitude, There was o signitican

and knowledge categoty (P <0.05). 9@
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Table 4.8a: Relationship hetween Attitude and some Soclo-lemograpblc Characterist|cs

Altitude vs, Ape

Knowlcdge Categorics

<30years((%) 31-50years((%) >S50 years f (%)
Excellent 55 (45) 53 (43) 14 (12)
Good 80 (56) 38 (27) 25 (1)
Fair 39 (61) 17 27) 8 (12)
Poor 9 (75) 3 (29 0(0)

Attltude vs. Educatlonal tevel

Tertiary (%) Sccondary f (%%) Others f (%)
Excellent 35(29) 61 (50) 26(21)
Good 19 (13) 85(59) 39 (28)
Fair 10 (16) 44 (68) 10 (16)
Poo 2(17) 8(67) 2 (16)
t
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between Altitude ind some Socio-demographic Characteristies

""..:- ‘

L Pl e e | M )
. — - e - — — - — S
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.._. e H'Mal_'t'(%) . Female (%)

=

= 63 (52) 59 (48)

68 (48) 75 (52)
35 (55) 29 (45) :
4 (33) 8 (67)
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Nl

e nr-*ﬂ :.}f‘ g\limgcmcnt . :
- F'-&ﬂ- Qﬂ#nt praclices camed outl by the rcsl»ondcms The

707 T Il-f_q w it wasles, 14% threw them into the streams and rivers around
‘emmer ent cérqd their wastes in the high density area. [n the medium density
“," ll' th\!s. 25.6% throw into sircams or rivers whilc 18.6% said

nt cleare lf\ctf wastes. In the low density area 40% bum their wastes, 10% throw

S OF | qmil's and 50% said govermment clear their wastes. ‘
J]‘ d'ﬁfcrcnt containcrs used in collection of wastes in homes, Table 4.9 shows l
h m!" r pmpomon (42.2%) in the high density area use bucketdrum for storing their

, W ;- 41.5% and 33.3% in the medium and low density areas respeciively meke use of
or collecting their wastes at home.
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Lip)

:‘jﬂ 5& (% Frequency (%)

Jke-fok O'E: b A N’l'@(lofcc D)

Tysganku GRA
- Frequeney (%)

.— -

[L..Héir de you manage the dumpsite

170 (70) 20 (46.5) 8 (40)

34(14) i1 (25.6) 2 (10)
":‘IE;T nent clcars it 24(9.9) 8 (18.6) 10 (50)

Others 15 (6.2) 4.(4.1) 0(0)

— What de you usc to store your waste?

Caiton 9 (3.3) 14 (34.1) 2(16.7)
Nylon 100 (36.4) 17 (41.5) 4 (33.3)
 BuckeVdrum 116 (42.2) 2(4.9) 3(29)
- Bosket 42(15.3) 4 (9.8) 2(16.7)
Nothing 8(2.9) 195 NSy
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S e
1ts” Health Status and Health Rigks

ws 1

hlfq“h risks and status of respondents. Here, the respondents who
ha *‘# l""_‘ws“” were being bumt were further questioned what problems they
d»:&. . hen buming and 63.5% in Oke-foko, 82.8% in NTC and 81.8% in lyaganku
plmnctl of smoke disturbance white 12, 2%, 17.2% and 18.2% stated they faced
pre lg!ihs whatsoever respectively. Whea questioned if the dumpsite disturbed then: in
3 :_‘EL*' 1y, 28% in Oke-foko, 41.2%in NTC and 30.8% in Iyaganku GRA responded that it

1 Iy

1 i'o'llowing ate somc of the indicators uscd to assess health risks such as rodent
ll&smlion. watcr contasnination, and sickness and so on: about 30.9%, 47.4% ond 33.3%
in the high, medium and low density areas affinmed they suffer from rodent infestation.
91,2%, 57.9% and 66.7% in the high, medium and low areas complnined about bad odour
| emanating from the dumpsites. Also, 10.45 and 5.3% of the residents in the high and
medium density arcas respectively affinned the dumpsites contaminate their water. While
= 26.9% and 5.6% in thc high and medium density arcas respectively said they suffered

from sickness/ diseases due to the presence of the dumpsites.

Some of the common sickness/diseases suffered were grouped into molaria, cough/catarrh
and others (cholera, diarrhoea, sore-throat, headaches) where 92.9% of the residents in the

high density arcas, 47.7% in the medium density area and 55.6% of the low density grea
had had mnlaria; 49.2%, 43.2% and 27.8% respectively had had cough/catanth while

2.1%, 17.3% and 18.1% had suflered other disenscs.
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bR W - " l-‘ -
iy f Y N _
¢ ”[‘F —‘Ilql;-wr .l “ 1¢ r .

 OKE-FO

e A

__-__J

- NTC (JOVGG'B)'-" 9

I\'KC-A 1@ mﬁ‘*’

- i';'equt,ncy (;’ol) l-‘mlucn_q (%) Frc.t_luency _("/o) -
._P:'oblcms faccd when burning wastes
24 (12.2) e 5(17.2) 2(18.2)
125 (63.5) 24 (82.8) 9 (81.8)
48 (24.4) 0 (0) 0(0)
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' ;
. e RO S - - | g
__i__"-""'“ of respondents contd, . PR,
itors ~ Oke-foko NTC Joyc —_—
: : 4 . el [yaganku GRA
- Frequency (%) Frequencey (%) Frequency (%)

\-—

—— ———

W No Yes No Yes No

5. A
}* \. 4 dumpsite 75 (28.4) 189 (7).6) (4(41.2) 20(588) 4(30.8) 9(69.2)
you

estntion 21 (309)  47(69.1) 9(474) 10(52.6) 2(3).3) 4(66.7)

3ad odo 62(91.2) 6(88)  11(51.9) 8(421) 4(66.7) 2(333)
Spoils water 7(104)  60(896) 1(53) 18(947) 0(0)  6(100)
Sickness/diseases 18(26.9) 49(73.1) 1(5.6) i7 (94.4) 0(0) 8 (100)

—_

s thete o woter body 135(51.5) 127(485) 14(s6) 11(4) 0(0) 11 (100)
nenr the dumpsite?

pxou make use of the 10 (6.6) 142(93.4) 13(76.5)
nter?

4(2).5) 0(0) 0(0)

e

ol g
_— o E

It

F Common sickness suffercd

I'Maiaria 248 (92.9) 19(7.1)  21(47.7) 23(523) 10(556) 8(44.4)
.. 195(50.8) 19(432) 25(568) 3(27.8) 13 (72.2)

Cough and cntarrh 131 (49.2)
244 (97.9) 29 (17.3) 237 (827) 12 (18.1) 254 (81.9)

~ Others 22 (2.1)
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- CUAPTER FIVE

L

DISCUSSION

udy characterised illegal dumpsite wastes and assessed their greenhouse gas
N . '
NS In Ibadan Southwest Lacal Govemment Arca, Oyo Siate. The chaplcr further

aing the ' *
pltins the results obtained from the onsite observation of the dumpsites, characterization

‘the wastes into their different components, the monitoring of CO; and CHe emission
‘els and the knowledge, attitude and praetices of the respondents (0 wasle management
_ﬁeenhouse gascs and the health risks and sttus of the respondents.

}. !_.'f\lature of vicinity within and around the dumpsites

Based on the onsite obsetvation, there were about 30, 15 and 10 open dumpsites observed
|n_ Okefoko, NTC Joyce B and Iyogonku ORA respectively. They were scattered and
lacked fenees. This presents a host of problems as the open dumps exposc people,
" enimals, and the environment to serious risks (Remigios, 2010), The dumpsite composed
of dilferent types of wastes. they are not separated, In lbadan, Nigeria, pathological wastes
and shorps fiom the city's hospitals arc dumped in an untegulated and haphazard manner
inopen dumpsites at Aba-Eku, Aperin-Oniyere, and Ajakanga (Agunwamba, 1998).

' Two (2) dumpsites each at the high and medium density areas were situaled on watcr
bodies which eould contsminate the Eroundwater by leachate which conteins trace

elements (Remigios, 2010). 1t also create breeding grounds for disease veclors such as

Mosquitoes, flies, cockroaches and so on since part of the organic wastes are human

eXcreta in some of the dumpsites. Some of the wastes arc washed into rivers or sircams

nearby when it mins.

In Oke-foko and NTC most of the roofs werc moderately adcduoie i.c. it showed signs of
rust; while the roofs in lyaganku ORA were sdequate. More than 50% of the dumpsites

are sjjuated close (o residentidi arcas and (his exposes the people 10 odor, dust, diseoses
dengue, dinithea cte (Adedipe ct al, 2005). Repid usbanizaiion
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i

ted in existing dumoing <;
RO L dd'mbmgr sites ongiually Jocated ot o safe distauce outside the

,.;:*!_It‘“. .’T c!i t.o Moming incrgasiigly encircled by sctttements and housing
5l | ._“? & Meyer, 1992), Oygrg (2003) noted thot tests conducted on 328
; ‘E".““" the Dondora dumpsite showed about 50% of them had large
entrations Of dend in their Blood. They were also disproportionately affccted by

‘ skin infecti . : m
e '&m infections, asthma. aad other respirolory disesses. These conditions are

1850 I"bﬁ‘ with high levels of toxins at the dumpsite, which reccives plastics, rubber,
v : metnis, chemicals, and hospital wasic (Environmental News Services, 2007; Oyaro,
20V,
:mjhetmorc. the study areas lacked any form of weste disposal equipment such as skip
bins and so most of their wastes were openly disposed on watcr bodies, roadsides or opcn
spaces. Maintcnance of the open dumps was also aa issue; there was no compaction and
covering of waste. As o resull waste was casily disperscd by wind, making it an cyesore

as plastics litlcr the arca around the dump (Agunwambo, 1998). The uacontralled inanncr

in which solid wasle is disposcd of al most open dumpsites crentes scrious health

problems lo humans, animals, and enviroamental dcgradation. This inadcquale wastc

ic ond other welfare Josses (Zurbrugg, 2002). The results of
ic health-rclated discase incidence,

pe 2002; Onibokun ct al.

disposal translalcs into cconom
olid waste are cvident 1 publ

impropetly manoged s
morbidity and mortalily {Adcdi

sometimes lcading to scrious
2000),
ng ‘hrough the wastes and

¢ dumpsites had Scovengers roami
cs and other health cifeets.

Greater than 60% of th e

picking items of interest. This could exposc them 10 uuun‘ .

Buming of thesc wnstcs disposed along roadside could posc tisks such as accidents duc 10
, bumning of solid ‘westcs have been known to

poor visibility, Also, smoke cimissions [ton
s. Morc so.

ing baitceies \were oficn scen relcasing thick
1es collected fiom bodan

ecli ost of thesc orcos lacked
causc upper Tespiratory tract infection though m

industrics, in Oke-loko battery smecllces MCE
n a study cotried out on leacha

e | B0ScS. |
smoke containing hanafl 8 chloride, ommonio, chemical

and Lagos dumpsites; apprecioble
oxygen demand (COD), lead, fton, coppeFs

lcvels of dissolved solids,
and manganese Were obscrved. This was most
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q_i;l; _ ﬁ;j;_.ﬁcs of \Vastes ot different Dumpsltes

ong the threc density arcas studied none of them had any waste collection bin.
v .:“- lyagasdku GRA had drutms or nylons while in Oke-foko and NT'C most of them
jumped 1n open places somchow commonly accepted. Though, NTC used to have skip

ns but was removed Whilz in Oke-foko it is scid they have not had skip bins since the

[

-

Municipal solid wastes arc gencrally made up of peper, vegelnbic motier, ptutic;,
ctals, textiles, rubber and glass (USEPA 2002; Garg, 2009). The wastes characterizod in
1this study were groupcd into organic, nylons, plastics, paper, metals and others, Others

include: cloths, attachinents, rubber, leather, wood, sand ctc.

{owever, in a study carried out by Bruinders ef al (2010), the waste somplcs were sorted

" into 10 mateiial classes: Paper, Beverage Containes, Plastics, Olass, Metals, Organics,

C&D, Inorganics, Household tlazardous Waste (I{HW), and Textiles. 11 was observed that

Organics, Paper, and Plastics classes accounted for over 72% (31.9%, 28.0% ond 12.4%

tespectively) of the wastes from the residentinl oreas. While in a study carricd out by

Parizeou ef al (2006) observed that the wwaste strcam int
in notute (66% by weight). Also, parizeau ¢t ol. (2006) stated that this amount is similar to
] wastc characterization studics in other developing countries For

1 i f that 68% of waste b
example, Bolaanc and Ali, (2004) In Gabarone, Botswana ound tha A y

weight is putrescible: Bemache-Prerez ¢t al., (2001) discovercd that 53% of waste by
’ xico, while Chung and Poon, (2001) discoverced

gzhov, China.

he study area was mostly organic

that found in residentia

weight is putsescible in Gundolnjora, Me
that $8% is putrescible by weight in Guan

< charpcterized 8CrOss tha three densit
6%, plastics — 7-1%, paper

y areas, il con be

In the tolal percentage Of the oy : 3
o the same proporiion of

Also, of the waste
cs While pajer and others had the loswest

NTC Uoyce B), 35.2% ‘was Organics
of 5.6%. Finally, n

seen that organics and nylon h
10%, metals — 6% and othets - 5.1%- |
foko, 51.3% was nylon and 21.7% was organt
[ the

somple charactenized in Oke-

Ske cnaracienized in

percentage of 5.3%. 0O had the lowest rercenlage

while 31.3% \vas nylon while netals
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al
s fyu =l N e
B o wor b ot s e B
. - g sed 10 buy food stullfs and items {rom the
1 ele . The large amount of erganics obtained Grom the low density area was duc to

esence of the fauit sellers who dumped their decayed (ruits into a nearby gully.

. Bk Y
A .

el
L

. Levels of Carbon dioxide

e level of CO2 measured over the 12 wecks in the three density areas showed a mean

oncentration of 372.5 £ 92.1, 385.6 + 114.5 and 380.8 + 82.4 ppm in Okc-foko, NTC
ce B and Iyaganku GRA respectively. The COz measured over the 12wceks of study

4
showed an increase with increase in temperature. Also, within the 12 weeks monitoring
‘period, @ fcmperaturc range o[ 20.3°C to 39.4°C was obseived. COy also increased while

: fsrﬂ'i\ing the wastes. Jogor dumpsite had the highest COz level {1157 ppm) on the ™

‘week which cxeceded the guideline limit (350 — 450 ppm). This could be due to the fact

the waste was being bumnt at the time of measurcment,

Continuous burning of wastes and other substances could lead to higher coneentrotion of

: CO; in the environment exceeding the guideline limit thereby inadvertently leading 10 an

increase in global warming and other CO: relsted cflects such as stiffness, odor,
drowsiness, hcodoche, sight impaiement and a1 extreme levels of 100,000 ppm,

unconsciousness and death (www.EnsinccringToolﬁox.com).

rence between the CO, emissions and the doys measured
h location. This 1neans hat wastes disposed vasy with cach day
s while other days could have more plastics

genesute different gases ol dificrent

Also, there was o significant diffe

thougl not significant wit

i.e. Some days could have more organ i€ Wi

or nylons ctc and ‘hen bumt, different wasles

conecntintions.

3. Loy {ethan€ iy,
S.3. Levels of Me hnl ccahouse 855 :< ot toxic; however, it is highly lammablc
Methane, the second '07BCS g yres are built on or close

; : Hth il
snd may form cxplosiVe 101x1UsTS with

© landfills, mcthane Off-gas €80

When Struct

dings' interiors and €xpose occupanis fo
peneuate the buildings’ tnicaors P

significant levels of meiiene.
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01 -l emission from land(lls is impoitant for assessing landlills emission

The |P
| The IPCC 2006 Default Model allows counties with limitcd waste

'_"." " 1 t0 estimate nationa) CH, cmissions over a time series. It could be seen
he mur _'ip.nl solid waste generation tate for Oke-foko, NTC and [yagaitku GRA
18,4 0.05, 2983.5 and 1367.3 kgf/ycar respectively, The gencration rate is directly

ional 10 the population of the area i.c. the larger the population the ‘more the
ration rate of wasics.

¢ methane emission for Oke-foko, NTC aad lyaganku GRA were 0.000158 Gg/yr.,
o 0026 Gg/yr. and 0.000012 Ggfyr. respectively. From the estimated methane emission
ated in cach of the areas, it is obvious that the quontity genemied is quite small and
this could be duc to the fact that all tho dumpsites were exposed to rainfall which increases
‘oxygen levels thereby inhibiting anacrobic digestion. However, o combination of all the
n thanc cmissions from all the dumpsites in evety nook and cianny in [badan

‘sccumulated every year for the next SOycars could be enormous,

- 5.4. Effects of Ciiy & COz2Emiissions |
also increases greenhouse gos (GI10) emissions, which
sontribute to climate change. Litcrature hos showh that methane 8os has watming potential
2ltimes than that of carbon dioxide gas. The higher the best trapping potential of the gas,

lbe grcater the impacts on climate change (US EPA, 2002). Also, the sourccs.’ of
iis study was only focuscd on greenhousc gascs lrom
f these gases and their cmissions. it will

pecially in developed ond

Improper waste management

greenbousc gascs ore many and Ul
ing up other sources 0

solid wastes, Therefore, add .
grecnhousc gases being cmitted es

give us a clear picture of the
developing countrics including Nigena.

jor contributots 1o climate
, CO}) are kown o bc mMd
Tuese greenhouse gases (Chl &
change. Global climate changes, driven by

such as CO;, are having widespread impacts 0N

Th

. Patz ¢ ol., 2005) )

B o hhcz::lciion of stratospheric 0zone by the emission of ozone-
e

fluorocarbons) ond the accumulation of

incrensed conccntrations of grecnhouse gases
biotic syslems, including both direct and
¢ two best-defined ‘global

GnViTOMcn‘ul Chnnges‘ are t | h
issions (espreially © loio
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Y D

n3 & H,:Tﬁaim- in the lower atmosphere (McMichacl. 1993). This implies
b ’,1*5 the gaseous emissions arise from diverse localized sources, in all
, their environmental impact is of a diffuse globalized kind. Thus. these local
ns result in integrated global changes. These changes cntail a range of hazards 1o
uman heolth, soinc of which are beyond direct ascessment from existing scientific
;,:.‘. s (McMichael, 1993); this nccessarily extends the environmental heahh resestch

TP
ll

The health effccts of climate change would encompass ditect and indireet, immediate and
jelayed effects. While some hcalth outcomes in some populetions would be beneficial—
fc I Ig_.xnmplc. some tropical regions may become too hot for mosquitoes or other discasc
yector organisms, or winlcr cold-snaps may become milder in temperate zones--most
‘health effects would be adverse (McMichacl and Haines, 1997).

The snticipated direct health effects include changes in mortality and morbidity from
thetmal cxiremes, the respirtory health consequences of altered exposures 10
photochemical pollutants and acroallergens (spores, moulds, and so on), and the physical

hazards of any rcsullant increases in storms, {loods, and droughts.

include aherations in the range and activity of vector-bome

: uld
Indirect health effects wo o T T

g, malaria, denguc fever, and lcishmaniasis—1
ve mothematical modelling has suggesicd

polential tansmission of malaria, and of
world (18CC, 1996, McMichael and

infectious discases (€.
already present in Southern Europe). Predicii

tha! the gcogmphic zone and seasongality of

in mony parts of the

ver, might increasc i ,
dengue fcver, mig ; climatc-sepsitive vectorbome infections include

Haines, 1997). In temperaic Europ

lick-bome cncephalitis and Lyme discasc.

lude altered wansmission of person-to-person infcctions
d include

water-bome pathogens), tic nuiritional

ductivity in poonly-rcsourced

Other indireet eficcis woul
food-poisonins and

griculturnl pso
hological health consequences of rising sea

v Dilfusc public health

(especinlly summer season

: ino
Gealth consequences of regiofnl changes !N

id the various physicol and PSYyc

Populations, w population

displacemen
evels, noithemn sand Winds ond
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o

ould likely e

Ha ikely tesult fram mijgras .
T L % igralion and the loss of employment caused by
etfects of climate chaoge wpon vario

Us economic sectois end vulnerable

"

. )

e ‘Ic'“ environmental conditions have become extreme, Today one linds dust
g causing air pollution and roc i Eoed . s

15 ,!m:rcnlial tains causing floods j::hli:f::m. e ’"'c_""‘)’ o s“f' o
_ pollute the rivers further leading to
spread of cholera and other discases (BNRCC, 2008). Incidences of meaingitis have
tn on the increase in Nigeria for the past one-yeor s a result of cxcessive heal. This
ar has been unbearably hot in Nigeria and other countiies in Sub Sahamn Africa. In

geiia the cleven frontline states in the north that have suffered from desen

enctoachment have been suffeiing from hent related ailments (Akingbade, 2010). In one
of his treatise on Climate Change in Nigerin and Niger, Professor Emmanuel Oladipo, a
‘United Nations Development Progromme (UNDp) Consultant end Nigeria/Niger Project,
immey, confirmed that Climate change is a serious threat to elforts at poverty eiadication,
and sustainable development in Nigerio and Niger becouse the countries have farge rural

population directly depending on climate seasitive economic and development sectors

(agticulture and fisheries); (Akingbade, 2010)

A nise in temperature of between 1.4°C 10 5.8°C by 2100 according 10 Iniergovemmental
Panel on Climale Change, IPCC, will hove scrious negative effect on the socio-cconomic
wellbeing o f the country in the following ways: increase in amount of mins and number of
riny days, {looding in the coasial areas, landslides especially in crosion prone arcas;
wildlife will also be affected with possible cffect on the entire food chain, descnification
will increase and more droughts wliich encourage locusts and white flies, which in tum

will affect food and water supply; ainong several others (Ngene, 2012),

buja, experis in waste management

At 2 meeting organized by the British Council in A i
wete of the opinjon that if the environment could be mode clean s ould be 2

| wanning. A tesource person from Nigesia Enstitutc of

contributi reducing globa '
great contribution to e D:. Felix Olorunfemi, mentioned the

Social and Economic Research (NISER) in Ibadan,

Waste Manggement ((SWM), which he said would ke

cancept o f Integrated Suswinable
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[y

ey .

. I

nlion and Mandgement processes in such & way that would
1 iy | e - _'L_' ——
~of piliog them up ana theteby coastitule hazards (o the

i Dere\
* -r:-". 'Hr 2

e
p

 trans-boundary air pollutant and this basically means that pollution is not limiled
_|_"5 " where it is emitied. This is the same for all greenhouse gases and air
ants. Therefore, there is the oced o miigate their cmissions (Enzle-t. 2012).
VeI, in a document by Professor Green and other coauthors D. James Baker of the
-.1"1’ J. Clinton Foundation and Daniel H. Miller of the Roda Group, Berkeley,
lifomia, USA are of the opinion that “reducing grecnhousc gas cmissions alone is
likely to mitigate the risks of dangerous climate change™ adding thatl society should
agnificantly expand rescarch into geo-enginecnng solulions that remove and sequester

greenhouse gases already in the atmosphere (Akingbadc, 2010).

3.5. Demographic Features
‘Among the respondents administeied questionnaires, the mean age was 33.31412.55ycars

with 53.7% belonging to < 30 ycass age group. The high densily arca (Oke-foko) having
the highest proportion. Also, the major ethnic group was Yoruba which is (0 be expected
since the study area was situated in the Ibadan (west) which is a Yoruba speaking land,
They muojor occupation across the J densily areas was tinding (39%) while antisans such as
tailoring, carpentry, welding, eclc had 17.6% and others which included bankers, nurses,
doctors, clerks, Clergy/Alfa, engincers, students, teachers clc had 22.6%. Most (58%) of
the respondents have attained secondary cducation while 22.6% have cither not nuc_ndcd
any fonn of education or have attained primary of Qur’an education. ?hc piedominant
religion was Christianity with 57.5% and Islam 42.5%. Ina fludy canied out by Apata
(2012) he noted that fonning expenicnce and sccess (O cducation were found to promote

ad on. Thi 1 LNPIOVE BW

P ion. 15 implia that education fo pro "=

‘d:p:n:f n ] unpoitant polic:)' measure for future adaptation and mitigauon stratcgics
alion isan u

areness of potential benefils of

:on of the respondents (69.2%) live 10 houses that werc rented
r (g

ik bouscs. Also, 50.6% of the respondents have 5

d while 43% had less than 5 persons. \ost of the

Furthennore, a large
and 29.9% live in their Privatc

persons living in & home/bousehol o
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- _,.'I-'- ed between -5 years (48, 1%) in their respective study area while
d-g,n:alcr-thnn 25 years. Poor level of knowledge was detected amongt 77%
_i: dents and fair level was detected among 23%. Such levels werc posilively
ate to the socio-economic levels of the students (Abd El-Salam er al., 2009).

. Knowledge of Waslc management and Greenhouse gases

elation 10 knowledge of greenhouse gases, 47% of the 1otal respondents WEre awase
ha eenliouse gases are harmful to health and envitconment. However, 70.6% of the iotal
respondents did not know or did not agree that greenhouse gascs could causc climate
ange. Again, about half of the respondents did not know that poor solid waslc
‘mansgement genersic greenhouse gases. That is could mean that most people Wink

geenhouse gascs arc generated from soulces other than solid wastes and it i s also possible

that they were not awarc that some of the odours cmanating from the decaying wastes was
associated with a greenhousc gas (methanc).

~ Respondents’ knowledge on wasic management  showed  thot 86.4% of the total
“respondents know what an illcgal dumpsitc was and 75.6% were awase that wasics thrown

away could be used for other thiags such s form manure,
€% of the respondenlts werc awase that

| and 74.4% did not accept dumping

raw materials or reusable
containers. From the queslionnaire administered 82.
open dumping was not & good means of waste disposa
J mecans of waslc
ter bodies. This could mean that

) o
of wasics in strcams of gutter 68 @ g00 disposal. lowever, [rom
obsetvation, most of the dumpsites were open Or on We
ns such as skip bins or the lack they finance to pay

they cither lack adcquate disposa) Mca .
are. Not withstanding, Mwvateness and cducation and the

~ste management. This statement could
g Dauda (2009) in Abcokuta, They
and 64.2% used other waste disposal

wasle collectors or they did not €

cw
provision of wasle bins arc needed 10 improv

be supported by the study carried out by Babayemi

observed 35.8% cmploy .ed waste collection Sctvices:

options.
pondents agreed that recycling Wwas good and

341 fes
In addition, 236 (70.2%) ou! of the ) obscsvations there was no

4 means.
This could be duc t

However, [fo

0
56% acccplcd compos“ne as a £0 o the foct that there was lack of
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respondents have lived between 1-5 years (48.1%) in their respective study area while
16.5% have lived greater than 25 years. Poor level of knowledge was delected among 77%

of the students and fair level was detected among 23%. Such levels were positively
corfelated lo the socio-economic levels of the studerus (Abd El-Salam et al., 2009).

5.6. Knowledge of Wasle Management and Grecnhause gases

In relstion to knowledge of greenhouse gases, 47% of the tota] respondents were nware
that greenliousc gases are harmful 10 health and environment. However, 70.6% of the total
respondents did not know or did not agree thal greenhouse gases could cause climate
change. Again, about half of the tespondents did not know thn! poor solid sastc
manogcmcn! genctate greenhouse geses. That is could mcan thol most people think
greenhouse gases are generated [rom sources other than solid wastes and it is also possible

that they were not aware tltot some of the odouts cmasating from the decaying wastes was

associnied with a greenhouse gas (methene).

Respondents’ knowlcdge on wastc monagement showed thot 86.4% of the totol
respondents know what an illcgal dumpsite was and 75.6% werc aware that wastes thrown
awny could be used for other things such as fanm masure, raw matcrials or rcusable
containess. From the questionnairc sdministered 82.6% ofthc respondents were awase that
0p¢n dumping was not a good means of waste disposal ond 74.4% did nol scccptdumping
of wasles in Slrepms or guller as a good mcans of wastc disposal. However, from
abscrvation, most of the dumpsiics werc ofien or on water bodics. This could mean that

they either lack adequate disposal means such as skip bins or the lack they finance lo pay

wp N ith j education and the
ecC 3 Wi Slﬂndiﬂ owaicncss and
| OIICC‘OFS or thy did not core. ot 8!

i : This statecment could
Provision of waste bins are nccded (0 improve Waste monagcment. § s

camed out by Babaycm: & Dauda (2009) in Abcokutn. They
/ and 64.2% used other waste disposnl

be supported by the stud .
observed 35.8% employcd vwasic collcctjon SCIVICES,

aplions.

' od and
dents ogrecd thot recycling was go
i %) out of the 341 Tespo” s
;’;;ddltlon. 236 (70.2 ?:‘o as a good means. liowever, [rom observotions there was no
e compo::,.l gbcing done. This could be due 1o the fact thot there was lack of
recycling and compos!ing '
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farm Where Compost manure could be used. Some of them reuse tin containers or plastics

which could be the reason for the reduced metals and plastics in the dumpsites. Also, in
Alesinloye, lbadan there was o waste recycling plant whicre pure water sachels, plastics;

organics are recycled though the plant is mainly for wastes collected from the Alesinloye
market.

finally, 312 (95.4%) of the (otal respondents accepled thal diseases can be l.nnmu:.d o
humpns from illcgal dumpsites. A study catried out in Abbotiabad in Pokistan stated that
78% of survcycd houscholds were aware of the issues rclated to poor waste management,
with similar figures in both urban (80.5%) ond iuml (73.4%) houscholds. Therc is,
however, 8 high degree of aworcness regording the risks of discase, with 86% of those

swveyed indicating an undcrsionding of the link betwcen poor health and improper
getbage disposal.

Across the densily arens, Okcfoko showed 3 higher ptopottion, 83% of people with
excellent knowledge, NTC Joyce B had 10% aid lysganki GRA had 7% of people with
excellent knowledge respectively. When age was compared with the knowledge category
$8% of rcspondents <30yeass had excellent knowledge, 31% of those l?ctwccn ages 3| -
50 years and 10%of those aged >50 yeass had cxcellent knowledge. This could mcan thtft
information on wastes managemcnt and grecnhouse gases may have been recent Or it

- : [ sled.
could be that only those incharge of waste disposal in the homes are intcre |

Also, when knowledge Wwas comparcd ith the level of cducation T
] ) . 1

tespondent, 61% of respondents who had atiined sccondary education had cxccllen
ndent, " .

mowiledge. jna report prepate dby pyuinders el al (2010), the student s level of cducation
wledge. inar

s exhibiting an above
was reflected in their knowledge with more postgraduatc student

level of knowledge. The results show that with more knowledge an the subject
average level of know .

students are more willing (0 patticipate.

4 Manpgement
5.9. Aflitude and Proctice of W nﬂc‘:‘ﬁ(, f 5,58 while the mean attitude score for Okc-
s J6.6 = -

The general mean attitude scote W W g 04 and 38.2 5.27 respectively. Of
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fooking 8t the checklist it shows the wastes were dumped cverywhere. This may imply

that We know what 1s cxpected but it is not done and this could be due 1o cither lack of
resougces Of Jow awarencess.

Oaly 33% of the total responses received suppoited that separation of wastes ot source is
gaod meons of woste manogement. When fujther cnquity was made, some respandents
felt there was no nced for separation when all the wastes were meant to be disposed of.

While some felt the wastes could occupy space or they may not have the time to consider
which waste should go into which container. Of all the respondents, only 37% were of the
opinion that thc manogement of wastes is both the govemment and individual's
responsibility while 41% felt it was the goverament's tesponsibility. There was 00
significant difference across the three density arcas. Though it is believed that women
show good attitude towards cleanliness more than men, the study however, showed that

there was o higher propostion of men with goed attitude ns compared 10 women.

About 50% of respondents; who had ottoincd sccondary cducation had excellent attitude.
In 2003, a survey conducied in Lebanon showed that sccondary school students had
favorable attitudes 1oward the cnvironment but lacked envisonmental knowledge, .and that
such poor environmenta) knowledge was signilicantly rclated 10 part.nu.:l cducation (l:;i
(Abd E)-Solam ef al., 2009). As regards good attitude, respondents within lyagonku

showed the highest proportion (61.9%) whilc NTC Joyce B hod 48.9%. There was a

i ir knowicdpe.
significant difference between the dttitude of the respoddents and their e

thetr \vastes
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Of oll the 341 respondenls, 92.9% had sufTered malaria at least in the last three months.

Yionne end P.olnn (1984) and Goldman e/ al, (1985) both found increased incidence of
low biith Weight in the populations around the {ov

; ¢ Caqal site, the former during the
period of active dumping (1940-

1953) ond the latter among house owners (olthough not
anong those renting) from 1965 10 1973, Also,

Environmental conditions, intetacting with
the biology of discase agents, con exert piofound effects, Changes in how land is uscd

affect the distribution of discase carriess. such as rdents or insccts, while climate

influences their range, and affects the timing and intensity of outbreaks (Epstein, 1997).

From literature review, it is being documented that awareness on waste management was
higher among the non-poor (67.9%) compared to poor families (9.9%j). In this siudy, the
low density oren had 8 higher prupoition of respondents with excellent knowledge and
good attitude and also the respondents in the high density area (Oke-foko) were very much
aware of the effects of poor wnsic management and greenhouse gases but duc to

unavailability of resources such as good leodess, finance ond facililics were unable to
respond positively.

Oke-foko showed a higher percentage of bumning of their wastes and the use of
buckets/drums os disposal containers which inadvertently is tsken and dumped
indiscriminately. A large ptopostion of the respondents complaincd of smoke distmlbnncc
fiom the wastes being bumt. Also, 68% of the residents at Okefoko had exccllent ottitude,
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

6.1. Conclusfons

Industrlalization 8nd urbanization are secq as stages of development in under developed
countries; But at what future cost? (Do they incrcase waste produckon, especinlly if not
bandled properly?). The improper disposal of municipal wastc in lbadan could have
serious and dangerous impacts on a wide range of arcas. This study was castied out in
seiccted high- (Okefoko), medium-(NTC Joyce B) and low-density (lyaganku GRA)
communitics of Ibadan Southwest Local Government Area, Oyo state to characlerize the

wastes obtaincd and to assess the CO; and CH, emissions from illegal dumpsites.

The dumpsites observed were open and illegol dumpsites in which about 50% of them
were situsted on water bodies while others had wastes disposed and bumt by the roadside
and this created favoutable conditions for the genetation of GHGs. Nylon recorded the
highest proportion (51.3%) in Okefoko while at NTC Joyce B and Iyaganku GRA
orgasics had the highest proportion of 35.2% and 50% tespectively. However, across the
three (3) density oreas nylon and organics had the highest proportions of 36% each.

The decomposition of solid wastes in dumpsites results in the production of carbon
dioxide aad methane of which both arc imporiant gicenhouse gascs. Though there was no

Y BRI
significant. difference 8CroSsS the density areas, the mcan CO; cmission 10 the hig
g were: 372.5492.1 ppm, 385.6%114.5 ppm and 380.8+82 .4

for each sitc were within the US EPA

medium- and low-density arca

ppm respectively. Most of the CO; concentfations iyt 5.
guideline (300 — 450 ppm). The Cly, emissions for Okcfoko, oyc

By
GR A were 0.000158 Gg/yr., 0.000026 O8/yr. and 0.000012 Gg/yr. fespectively

(G i ( ottitude
d to survcy the rcSpolldems 1o ASS€SS their knowlcdg .
Qucslionnaircs were Use

gement and greenhouse gascs, the knowledge and
manp

and practices towards Waste
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inde of the respondents” ranged from good 10 excellent; however in arcas relnicd to
greenhouse gascs the level of knowledge ranged from it 10 poor

6.2. Recomm¢ ndations

1he manngement of the dumpsites is very paor and they are a serious threat to the
cavitonment. Based on the findings from this study there is the need for elfective waste

k= e
management and mitigetion of GHGs. Thercfore, below ore some suggestions:
®

It is impontont for public nwarcness ond ealightenment to be done amapg the
pcople.

» Educntion of the people on proper wasic management and greenhouse gases. This

will help in changing the people’s attitude.

s Solid waste can be managed throughi o number of octivitics — waste pievention,
recycling, composting, controlied buming, or long-filling. Using @ combination of
(hese oclivitics together in o waYy that best protects our community and the local
environment is refetred 0 @s integrated solid woste monsgement (ISWM). This
method can be adopted.

o Crcotion of well-plaaned sanitory landlills should be caried out in order to reduce
the number of illcga) dumpsites.

« Reinforcement on laws guiding wusic collection and disposal syslems in CVery
state. i.¢. environmenta! officers should be ovailable to €AStre i

« TRescarchers in the couniry should be encouraged inlo soliciling to tesearch into all

sossibilities of maXing sustoinOblesolid waste manogement to Stay 10 Nigeria.

120

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




REFERENCES

Abd E)-Salam, MM, El-Naggor H. M. & Husscin, R. A. (2009). Environmental
Education and Its Effect on the Knowledge and Attitudes of Preparatory School
Students. J, Eygpr Public Health Association. Vol. 84 No. 3&4, 2009

Ab¢), 0. A; Afolabi, O (2007). Estimating the quantity of selid wastc generation in O yo,
Nigeria. Waste Managemcnt and Research, SAGE Jourmals, 25(4): 371-379.

Abushammala, M.F.M., N.E_.A. Basri, H. Basri, A.A.H. Kndbwn and A.ll. El-Shafie
(2009). Estimation of mcthanc cmission from landfills in Maloysia using the 1PCC
2006 FOD model J. Applied Sci., 10: 1603-1609.

Achankeng E. (2003). Globalizalion, Urbanlzation and Municipal Solid Waste

Management in Affica, University of Adelaide Afiican Studies Associntion of

Austzalasia and the Pacilic 2003 Conference proceedings - African on a Global
Stage
ADB, (1998). Wastc scctor GHG emissions teends and scenatios. Asia Lcast-cost

Greenbouse Gas Abatement Stralcgy ALGAS. Summary Report. Asian

Development Bank. Global Environment Facility — Global Climate Chenge

Mitigation Scenosios for Solid wastc Management
n Nigerin; Problems and Prospects”,

X . Management |
Adediba, A.A (1983). Solid Wasle B Development and Environment;

Poper presented at the National Conference on

University of ibadan, 17-19 January.

d westc management in Africa. In:

ofusban soli
e challeng® 4. Singh (cds,), Umdaus Press,

Adedipe, N.O. (2002). Th eI
Rebirth of Science in Afrlco, Y. Baijna

HatGeld, South Africo, PP 175-192.

tems and Humen Well-Being
Processiog and Detoxilication,

tsland Press, PP?.313.33 4

3, (2005). Ecos¥s
, . K.C., and Baker
Adedipe N.O., Sridhar M 0: Waste Manogement,

| Chapter X
sponses. P h

Policy Resp Asqessrierl Sedes, Edition 1,

m Ecosystcm 124

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

Millenniu



Adegoke, O. S. (1989). Waste management within the context of sustainable development

Proc.ccdtt.lgs of the environment and sustainable development in Nigeria workshop,
Abuja, Nigeria pp 103-110

Adelekan 1.0, Gbadagesin, A.S (2005), Analysis of the public perception of climate

change issues in an indigenous Aftican city, intemational Journsl of
Environmental Studies, Volume 62, issue } ppl15 — 124,

Y

Adesiyan B, (2000). Solid waste management in the cote area of Ibadan, Paper presented
in a conference of Directors and General Managers in charge of Environmental

Matiers in lbadan. (1998). Annual Repont of Ibadan Solid Waste Management
Authority (1999/2000).

Adewurni, [.K., Ogedengbe, M.O., Adcpetu, J.A. and Fabiyi, Y.L. (2005). Planning
organic fertilizer industries for municigal solid wasles management. Jounal of
Applied Sciences Research, 1(3): 285-291.

Agboola A.A and J. AL, Omueti. (1982). Soi! fertility problems and its manngement in
tropical Africa. In: Intemational confetence on Jand cleating and development.
Proceedings 2: ITA, tbadan, Nigeria. 1badan 23-26 Novembcer 1982,

Agunwamba, J, C. (1998). Solid Wasie Manngement in Nigeria: Problems and Issues.
Environmental Mastagement: November: 22(6):849-56. Department of Civil

Engineeting, University of Nigeria, Nsukkn

Agunwamba. J. C.; Egbuaiwe, N; Ogwucleka, T. C. (2003). Least cost Manngement of

solid waste collection. Journal of Settd Waste Technology and Managemeny, 29,

(3), 154-167.

an effective solid waste managcment in Ibagdan

Py tcryninents of
Ajm 0.].‘{. (2007)‘ DC crin Octobcr 2007' ncccplcd 15 Dcccmbcr

metropolis, Oyo State, Nigenn. Received 3

2007

z [ . ) b gl
’yl ]

pp. 26. 122

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




Akingbade T. (2010). Climate Change Effects in Nigeria - Heat, Dusty Weather Raise
Health Conccrms. hitp/fiiniti ative.wordpress.com/2010/03/30/climate-chenge-
effects-in-nigeno/. This report was culled from The Guardian (30-03-10). Last

accessed on June 3, 201 3.

Aluko 0.0 (2001) Charcacterization and Treaiment of Leachates from a Municipal Solid
waste Landfill site in Tbadan. MPH Dissertat,on. Univetsity of [badan, Ibadan,
Nigeria. 83-84.

Amectican Heritage Dictionary, (2009). The American licritoge® Diclionaty of tbe
English Langunge, Fourth Edition Copyright © 2007, 2000 by [loughion Miffiin
Company. Updated in 2009. Published by Houghton Mifllin Company. All tights
reserved htip://www.answers.comVlopic/landfill#ixzz2uWjiDEJA occessed

December 12, 2010.

(2012). Effects of Globol Climate Change on Nigcrian Agriculture: An

. T.G.
i stics Vol. 2 No.)

Empitical Anolysis. CBN Journah of Applicd Stoti

resources: SRES cmissions and

i nd global watcr
Asnell N.AV. (2004). Climate change and g T e o P Y

1 L
socio-economic scenorios. Global Environmental Change

Dimensions, 2004, 14:31-52.

. ton. Calegorics
: Solid Wasle Generation. 8
. . 2009). Evaluetion of
Babayemi, J. O.; Daudo, K. T (

83 - 88
Sei Environ. Manage. Seprember. 2009 Vol. 13(3)

g (2007). Inhabi1ants’ Perception On

and Dairo, 0.
iyt Southwest Nigene. Africon Jownal of

Disposal i1 Jjcbu Qde,
4): 62’66: 2009

A . Dravilo-villarrcal A, S anchcz-

Banjo, A.D., Adebomb
Domeslic Waste
Basie & Applied Sciences 1 (3-

2-Col'on S, Grmendin

waste chat aclerization Study 10
Mona§C Res 2001;1 g413.-24.

Bemnche-P erez G, S'anch¢ the Guadalajata

Salazar M.E (2001)- Sotid

n Zone. Mexico. Yasic

Mctropolito
123

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



BNRCC - Building Nigeria's Response to Climate Change (2008). Vulnerability, Impacts
and Adapiation; Climate Change in Nigena. http/fwww.nigeriaclimatcchange.org/
ccinfo.php

Bogar!, C. (2009). Global Wanning, Health and Mcthane Gas. Hub Pages, Issue 82, 2009.
hup:/hubpages.com/hub/Global _Wanning__Health_and_Methaie_Gas. Accessed
26 September 2009

Bolmane B', Ali M. (2004). Sampling household waste al source: Jessons leamtin
Gaborone. Waste Manag Res. 2004 Jun; 22 (3):142-8. hiig://www.ncbi.nim.nih.

gov/pubmed/15253497

Brown, S. C., Romeo, V., and Stuver, S. K. (2002). A GiS Model [or Predictling
Occurrences of lllegal Dumping, 22nd Annual ESRI International Users

Conlcrence, San Diego, Califomia.

abuza M., Mattushek P. and Spencer J (2010).

inders V., Conavan K., Johnstone S..M |
- owledge, Attitude and Practices al Rhodes

i K1
Global Warming: An Asscssment 0N LR
University. Fina} Report; Group 3. PA12709cdoe\66392- Wasic Characterizotion

Study\Final Repor\FIN AL Waste Choracterization 040210.docx

r s 8 att‘ d -

Avenue, New Washington, DC 20460
nhouse Gas Emissions from

). Estimation of Grce
hoaia, Orecce), Global Nest

Chalvaizak; E. and M. Lazandis (2010 g
Landfills: Application to the Akrotiri L-an

2010
Journai, Vol. 12, Nol. Pp.! 08-116. -
health. Worid Hcalt
Chan M., (2008), ‘The Impact of climple change on buman

Organizotion (WHO) statemn €Ot

124

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Chiemchaisti, C., Juanga J.P, and Visvanalhan, C. (2007), Municipal solid waste
management in Thailand and disposal emission inventory.
Assess. 135: 13-20,

Environ. Monitor.

Chopra K.R. (2003). (Ed.} Ecosystems and Human Well-Being: Policy Responses:

Findings of the Responses. Working Group. Millennium Ecosystem Asscssment.
Vol. 1l .

Chung S.S. and Poon C.S, (2001). Characterisat .on of muricipal solid waste and it9
recyclable contents of Guangzhou. Wastc Manage Res 2001;19:473-385.

Climate Change Saskatchewan, (2009). Types of Greenhouse gases.

www.climnicchangesask.com Retricved Octobes, 2009.

CO; Acceptance Levels. www.EnginceringToolBox.com - Retrieved on the 26® Febiumy,
2013

Ceintreay, S. J (1982). Enviroiunental Management of Utban Solid Wastes in Developing
Countries. A Project Guide: Urban Development Technical Poper Number S,
Urban Development Depanment, the World Bank Washinglon D.C.June 1982,

Cointreau, S (2006). Occupational and Environmental Health Issucs of Solid Wasle
Manpgement; Special Emphasis on Middle- and Lower-Income Countries, World

Bank Group, Urban Papers, WVashipgton D.C. wwiv.warldbank.org/urbary.

s B.(1977).The ctlects of size of the provi sion of public services:

Collins, J. and Downe s, Urban Affairs Quasterly Vol.

the cases of solid waste

12, No 3, pages 333 - 347

collection In smaller citie

5. Camb’id (o Uni\‘crsit)-
e: Biological and Human Aspect g

Cowic, J. (2007). Climate Chong

Press. p.3.
ry.com - lasy retrieved March

usiﬂCSSdiCﬁDm
Definition on Waste Management. www.D

13,2013 139

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Department of Natural Resources (2006). Climate

ResearchScience/T opics/OtherCo nservatio
basics.ospx

Ekanem, C. H, Ekonem,

H. E., Eyenaka, F. D, and [sy;
o 1'. UJ, nh‘ E. y a
Innovation for L A (2013): Zero Waste: An

ess Polluting Emission Proccsses, Resouree

| | Management,
Praclices and Policies; 8

et Mcditerrancan ournol of Socinl Sciences: MCSER
Publishing, Rome-lialy. Vol 4 No §

Enzler S.M. (2010). Greenhouse gases. E-mail: info@lcnntcch.com Retricved March,
2013

Envitonmental News Service (2007). Giant wastc poisoning Noirobi childien,

cnvironment. Environmental News Service. [ast aceessed on 10 November, 2011,
WAVAV.ens-nevwswire.convens/oct20072007- 10-09-01 . html

EPA — Environmental Protection Agency (1972). Solid Waste Manogement Glossary.

www.epa.gov. Retrieved on the 15" Moich, 2013

EPA - Environment Protection Authotily (1993). What is waste? wwiv.cpa.sa.gov.ou/

envirommenial_infofvastefivhat_is_waste

EPA - Enviconmental Protection Agency (2005). hitp:/wwiv.methanctomarkets,

org/partncrs/nigerio.nspx

EPA - Egvironment Protection Authotity (2012). Whet is Waste? htup/iwavw,

serowastcomerica. org/whotiswaste.bun — lost accessed March 13,2013

EPAQPS. Airbome Porticles. London: The Stationery Qffice, 2001

Epsiein P. (1997). Conscquences— The Noture and implications of Environmental

Change. Climote, Ecology and Human Health. Consequences Vol. 3, No. 2, 1997

Everett, J., (2013). Pollution Issues — Wastes - www, pollutionissues.comyveZ/\Wostc.himl

- retiieved on the Masch Lo, 2013
126

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



FEPA, (1989). National Poticy on the Environment, Fedetal Military Government, 1988.

Federal Environmental Prolectiog Agency Decree No, 58:A911-A932, pp22

Freeman Il A.M. (1979). The Benefits Of Enviromnent Improvement. Bakimore:
Resources for the FFuture. John Hopkins Press.

FullCycle, (2009). The waste problem rettieved oo the 9* of March, 2013 from *

www.fulleycle.co.za

Garg S.K, (2009). Sewage Disposal and Air Pollution. Engincering, Environmenta)
Engincering (Vol. II}, Published By Khannan Publishers, New Delhi

Goldmnn L.R., Paigen B, Magnont M.M., Highland J.JL (1985). Low biith weight,
prematnty ond birth defects in children living near the hazardous waste site, Love
Conal. Hazard Waste Hazard Moter 1985; 2: 209-23

Hanscn J., (2004). Riscaldamento globale: una bomba da disinnescare. (Global warming:
a bomb 10 be defused). Le Scicnze, No. 428, p. 76.

3.(1998). Grecnhousc Gases and Society. University of

Hopwood, N and Cohen,
gsZGSISocicly/grecnhousc.htm>.

Michigan. <http://wwiv.umich.edw/~

Hoomweg, D., Thomas, L and Otten, L., (1999). Composting and its applicability in

ino paper series 8.
developing countrics. Urban Wastc Management working Pape

Washington, DC; World Bank.
il Wastc Management in Asia.

Hoomweg, D. and Thomas L. (1999). What 8 Waste; Sol

The World Bonk, Wasiingtom DC.

ports oN Progress in Physies (Institute of
¢

" | 1 "_R

Houghton, J. (2005). "Global warm ng
Physics) 68: 1362. |
¢' undcrstanding and practices of

ol student
g¢condary scho 1onal Journal of Environmertal

Nigeria. Internat
nl2010,201-215

lfegbesan A. (2010). Exploring
n Ogun Stn!c,

No. 2,AP
& Science Cducatio” - ol 127

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

waste management



1gbinomwanhia D.1. (2012). Characterization Of Commercial Solid Waste In Benin
Metropolis, Nigerin. Joumal of Emerging Trends in Engincering nnd Applicd siles
in Ibadan and Lagos. Water. Air and Soi! Poliusion, 140 (1-4); 307-333.

Minois Department of Public Health Environmental Health Fact Sheet—“11linois
Depaortment of Public Health Guidelines for lndoor Air Quality” reisieved May 22,
2013 huipt//wwv.idph.state.il.us/cavhealthy l’aclshcelslindoom‘irqunlilygui;lc_ fs.him
Last accessed May 23, 2013

Intemntional Union for Conservation o Natute (IUCN), (2006). Solid Waste
Manogement: Environmental liscal reform in Abbotiabad State of the

Environment and Development. IUCN, Pakistan,

{OM - Institvte OF Medicine (1999). Commitice on Environmental Justice: Introduction
In Toward Environmental Justice:

Pp. 1-10.61-8. Nationn! Acodemy

and Exccutive Summary; l1calih Policy.

Rescarch, Education and [{enlth Policy Issucs,

Ptess, Washington, DC

IPCC (1996). Sccond Asscssment Repost: Climnte Change 1995 (Vols. 1-111). New York:

Cambtidge University Press

. T . [
IPCC, (2001 b). Climate Change. he Scientific Basis. Contribution of Working Group | {0

the third assessment teport of the Intesgovemmen
(IPCC). Cambridge University Press, Cembridge.
aol Grecnhouse Goslnventories. IPCC/IGES.
p/public/ 2006gUppd-htm

ol Panc] on Climele Changc

IPCC, (2006). IPCC Guidelines for Notio | :
Hayama, Japan. hup;/;www.ipt:c-nggPvlgcs.Of-J
"Estimation of
. M. Nogomori M., Ono, Y., ond Inoue, Y.. (200.5). 1nux
Ishigoki, T., Yamnda, M. MR landfill site Using correlation belween
jssion irom
mecthane CmMyssi i oy N

ound lcmpcm‘l“c' ’ - A
Liad ond Waoste Monagement: A compilotion of
S

Kampo.Uoo. Wasic Managcm Rcuicvod' March, 2013

Relevant Readings. - €

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

wTs Tra



Kantalgavi S.8. (2012). Sotid Waste Management - Talikote Town Municipal Council.
Driving Municipal Reforms.

{ile:/l/C:/Users/Sony/AppData/Local/ Temp/RarSEXa0.770/index.hunl

Katju C.V. (1994). Solid Waste Management: World Bank, Repott. Web Page:
www.devalt.org/newslctterjunMd/lead.him Accessed May 2013,

Kiehl, J. T.; Trentberth K. E. (1997). Eaith Annua{ Global Mean Energy Budget. Bulletin
of the American Metrological Society 78 (2): 197 - 208,

Kimani N.G. (2007). Environmental pollution and impacts on Public Health: Implications
of the Dandora Municipal Dumping Site in Nairobi Kenya. Report Summary. In
cooperation with UNEP and the St John Catholic Chutch, Korogocho UNEP

P.O.Box 30552, Nairobi, Kenya. www.unep.org/utban_environment

Kumar, S., Gaikwad, S.A., Shekdar, A.V., Kshitsegas, P.S. and Singh, R.N., (2004).
Estimation Method for National Methane Emission (rom Solid \Vaste Landfills.
Atmospheric Environ., 38: 3481-3487.

. ; »
"Environmeoln] issues: esscntial primary soutces.

Lerner, ¥K.L., Wilmoth, B. (2006).
Thomson Galc. Retrieved on 2006-09-11.

Lietman, J, (1995). Urban Envilonmental Issucs. The Agticultural and Foeslry Systems

Division (AGRAF), The World Bank.

fficc of Emergcocy Manogement = Environment,
Non-Hazardous Waste — Waste types.

estar,edu/16715-htm

LoneStar College System (2009). O

Health & Safcty about Fiazasdous &

Retiseved on March 13, 2013 bitp://www.lon

and D1ainage, Lbadan,

Dispaosal
: Mastcr Plan for Wastc
Maclaren Intcmnational Ltd. LRe0) K of Works, lbadoan, Nigeria.

Vol. V. Report prepared for the Ministy

129

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Masocho, M. ond Tevers, D. (2003). Spatjal Pattems, Eavironmcental Threatsand Public

Health, Geographicatl Journal of Zimbabwe, Voiume 33, Geoglaphscal association
of Zimbabe, University of Zimbabwe, Harare

Masundire, R. ond Sanyanga, L. (1999). An Introduction to Waste Managemcnt Systems,
Baobab Books, Harase

McMichael, AJ. (1993). Planetary overload: Global Environmenta Change and the

Health of the human specics. Combridge University Press. Journal of
Environmenial Ifealth Rescarch, 2(1), pp. 32-37

McMichael, A.J. and Hoines, A. (1997). Global climate change: the potentiel efficcls on
health. British Medical Joumal, 315, 8059.

Michaels, G. (2002). Enginccring Principles and Waste Mansgemcat Issues in the World
Today 14 lrwin McQOraw- Hill, Boston.

Miller, T. G. (1996). Living in the Environment: Principles, Connections sad Solutions,
Wadsworth Publishing Company, New York

Ministey for the Environment ((2004). Module 2: Hoznrdous Waste guidcl‘iucs - Landfill
Woste Acceptonce Criterlp and Landfill Classification. Published in Moy 2004 by
the Ministty for the Environment Manata Mo Te Taiao PO Box 10.362,
Wellington, New Zealand ISBN: 0-478-18931-1 ME mumber: 310.

wwiwv, mfe-80Vi.nz

Ministcy of Lands and Housing, badan 2008.

istics . Fedcral Republic of
Nitiono] Bureau of Stotistics (2009). Annual Abstroct of Suatistics c

Nigeria.

Chengc and
National O 4 Atmosphete Administation (2008). Tempe roture ng
atonal Oceanic an

.1 Climatic Data Center
. ved from the Notiona
Carbon-dioxide change. Retc

130

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Ngeh, B. P. (2008). Problems and Maasgement of Solid Waste in Kumbo Town of the
Nonh West Province Cameroon

Ngene U. (2012). Climate change: Any impact on Nigeria? hitp://www.vanguardngr.com/
2012/10/climate-change-any-impact-on-nigeria/ Culled from the Vanguard
Newspaper of October 29, 2012. Last accessed june 4, 2013

NPC, (1991). The Breakdown of the National and State Provisional Population Totals
1991 Census. Federal Republic of Nigeria Official Gazette. No. 23, Vol. 91,
Published by the [Federal Government Printer, Lagos, Nigeria

NPC, (2006). The Breskdown of the National and Siate Provisional Population Totals
2006 Census. Federal Republic of Nigeria Otficial Gazette. Na. 24, Vol. 94;
Published by the Federal Government Printer, [.agos, Nigetia

Ogwueleka, TC (2003). Analysis of urban solid waste in Nsukke, Nigeria, Journa! of
Solid WWaste Technology and Manogenieni. 29, (4), 234-245.

ogwueleka, T. Ch. (2009). Municipal Solid Waste Characteristics and

Management in Nigeria. Department of Civil Eng]
2008; revised 10 Moy 2009;

necring, University of

Abuja, Abujn, Nigeria Received 16 November
eccepted 15 July 2009

rof Cnvironmenid] Pollution in badan, An Africon

Omoleke 1.1. (2004). Mansgemen Facing Govemment and Thc People -

City: The Challenges of Heatth Hazad

2004 J. [Hun. Ecol., 13(4): 265-275

Knmin.an' . |
J. (1999) Goverponce and waste management in Africa;
AJ. :

n Waste and Governanee in Africa, A.G.
i h Centre, Otiawa, ON, Canada,

Onjbokun, A.G. and Kumuyi,

Monster: Urb

. inp I
g Lovaging 2 nl Development Researc

Onibokun (ed.), Intermation

pp. 1-10.

131

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




Onibokun, A.G., Adcdipe, N.O. and M.K.C. Sridhar (eds.), (2000). Affordable Technology
ond Strategies for Waste Management in Africa: Lessons from Experlence,

CASSAD monograph scrics no. 13, Centze for African Sctlement Studies and
Development, ibadan, Nigeria, 133 pp.

Oir D.W. (1995). Educating for the cavironment: higher cducation’s challenge for the next
century. Change 27(3): 43.46.

Oyaro, K. (2003), Month afler dump scare, problems persist. Inter Press Service News
Agency. (Johannesburg). 13 May 2008. www.uncp.org/cpisbricfs/2008Mayl4.doc.

Last accessed March 23, 201 3

Waste Management in Conicmporary Nigcria: The Abuja

Oyeniyi B. A., 2011.° )
) the Ncthcrlands. laternational Joumnal of Polit cs

Example.”” University Leiden,
and Good Govcmance Vol. 2, No 2.2, Quaricr 1l

d Karogiaasudis A., (2009). Assessment of the greenliouse

Papagcorgiou A., Baiton J.R. an ‘

effect impact of lechnologics used
d, Joumal of Environsental Manage

for energy fecovery from municipal waste:

Eng! ment, 90, 2999-3012.
case forknglan

“AVastc characi€lization 0s 00 clement

006).
Maclaren. V. ond Chanthy L2 2,
e 1 s lcamed (rom & study in Siem Reap,

d Recycling Vol. 49. No 20, pages 110-

Parizeau,

of waste managemcal planning: lesson

Cambodia”, Resourees, Congervalionan

128. |
M. (1996). "Global Climate

Balbus, J-
JioR Amcrican Medica!

es " Joumal ofthe
217-223

Burke,
ag Infectious Discas
ary V7. PP

Paiz, J. A., Epstcin, P. R.

Change and Emergi ]
Association. Vol. 275, No. 3, Jaru i
1 and Foley J-A. (2005). impact of 1cgiol

HollowaYy
Ly 438:310-317.

.Le
Paiz J.A,, Compbell ol

climatc change o0 human beal

132

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




fussell, R. (2010). Earth’s Greenhouse Gascs, Windows 10 the Universe at

hitp://windows2universe.org from the National Eatth Science Teachers
Association (NESTA)

Remigios M-V. (2010). An Overvicw of the Management Practices at Solid Waste
Disposal Sites in African Cities and Towns. Journal of Sustainable Development in
Africa (Volume 12, No.7, 2010) ISSN: 1520-5509 Clarion University Of

Pennsylvania, Clarion, Pennsylvania

Rogets C.A, Wayne P.M,, Macklin E.A., Muilcnberg M.L., Wagner C.1., Epstcin PR ond
Bazzaz F.A. (2006), Interaction of theonset of spring and elevaied atmospheric
CO2 on Ragweed (Ambrosia artcmisiifolia L.) Pollen Production. Environ Plcolth

Perspect. Jun 2006; 114(6): 865-869. Published onlinc Feb 9,
2006. doi: 10.1289/chp.8549

gement, An cvaluntion on the Borls

: icipaity Solid Woste Mana
Rousta K., (2008). viunicipality | of Engineering. Waste Management

System. University College of Bores- Schoo e,
and Resource Recovery Technology, 120 ECTS credits No.

0. Published by LK.

Present and [Future Challen

e Intemnotional Publishing House

Iagbir Singlh, A. L. Romanath

. Lid. | |
X y of Solid Wastc Collection Lexington

, o
Savas, E.S. (1977). The Orgonizolion and Efficen

- & managc ment in develo ping

2). Municipal solid West

Schettenleib, R., & Meyer, W (192 search, IRCWD News, 26.

ay
i §: ANEC
countnics: Yroblems and 1sSucS;

ica hl!ptﬂs\rww.scicnccdaily.com

¢ clunatc change in Afr

Science Dally (2006): Impact ©
y_ Bwang and K-

l mc‘ho& 41 K,OIC . d
133

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

5. 2004. Envijonmental impact of solid
ok,

L 130: 81-89.

Seo, S.A., T. Acamaki,

waste lreainen




.2

Singh S.K (1998). Solid wastc management: Anovcview of environmentoi pollution.
Environmental Control Joumnal. 1(3): 50-56

Solid Wastc Mnnagement. wwiv.cyenorg~ Retricved March, 2013

Solid Waste Manngement and Greenhouse Gases: A Life-Cycle Assessment of Emissions
and Sinks. 2nd Edition Epas30-R-02-006 May 2002

Solid Wasto Manngement Study. www.skools com — Retricved Masch 15, 2013

Salid Waste D@ft — wavw.unescap.org/stat/envstat/stwes-2waste.02.pdf . Edired
September 2000

Tchobagoglous, G., Kreith F., and Williams M.E. (2002). "Chapter lIntroduction”, in
Handbook of Sotid Waste Management, Tchobanoglous and Frank Kreilh (eds.),

2nd ed., New Yotk: McGraw-Hill.

Tchobanoglous, G.: Theisen, Ii.; and Vigil, S. (1993). Integraied Solid Waste

management. New York: McGraw-Hill.

(2008). Poor Wasic Dumping Causes Health Flazard in Aftican

The Afiican Perspective
a Panapress

Cities Thursday, 31 Januasy 2008 14:07 mamilos

(2010). http‘.ﬂ\s'\w\’-)'ourd icljonary.com/

_ ; - ictionnty,
1he American Heritage Science Diclionnty Hascoust Publishing Company:

landfill Copyright © 2010 by Houghton Miflin

| reporton wasic: Down in the dumps hitp//wwiw.

The Economist (2009). A specia

economist.com/sury cys/displaystory

Landill Gas Utilizaiion-Database of North
17th Anaual {ntemational Landfiil Gas

cation of Nosth America, Long Beach, CA,

Thomeloe, S.A. ond J.G. Pacey, (1994).
prescnicd ot the

j Asso
Solid Waste .
n Confercnce Proccedings

American Projects.
Symposium by the | |
Muarch 22-24, 1994. Published |

134

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Thomeloe, S.A., M. Doom, M. Barlaz, et al., (1994). AMethane Emissions from Landfiils
and Open Dumps. In EPA Report to Congress on [ntemational Anthropogenic
Methane Emissions: Estimates for 1990. EPA-230-R-93-010

Twigg R., Cresswell L. and Buchdahl J. (2002). Woste — Fact Sheet Series for Key Stage
4 and A-level. Atmosphere, Climate & Environment Information Prograinme,
ACE is supported by the Department for Environment, Food & Rural Aflairs

Manchester ivictropolitan University, Chester Street, Manchester

UNCHS - United Notions Center Human Settlement, (£989). Solid Wastcs Maonagement

in Low Income Housing Projecis. United Nations Centey Human Scttlement

Programme, Nairobi, pp: 46.

UNIFCCC, (2005). Sixth compiiation and synthesis of initial national communications
from Pantics not included in Annex | 10 the Convention. Note by the sccretariot.
Exccutive Summary Document code FCCC/SB1/2005/18". Retrieved 20 May,

2005

University of Minnesota - Uwide Policy Library, (2009). Waste Management and
Disposal. 230 McNamare, 200 Oak St., Mioncapolis, Last modilied on Junc 17,

2009

UNSD - United Nations Statistical Departmcent (1997). Glossary of Cnvitonment
Statistics. Accessed 05 Scptember 2013. Availoble:

http://unstats.un.org/unsd/cnvironmentgl/.

US EPA, (1998). 1llegal Dumping Prcvention Guidebook. US EPA Region 5 Wastc,
Pesticide and Toxics Division; 77 West Jockson Boulevard (DW 8J) Cbicago,

Illinois wwv.cpa gov/tegion5/dmpguide.htm

US EPA - U.S, Environmente] Protection Agency. (2000) Waste Dumping Fact Sheet

135

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




US EPA, (2002). Solid Waste and Emergency Response. What Is Integrated Solid Waste
Managemeat? EPAS30-F-02-026a (5306W) May 2002

www.cpa.gov/globalwarming

US EPA, (2003). Basic Facts: Municipal Solid Waste. United States Environmentat
Protection Agency. USA.

US EPA/OAP, (2009). The Inventory of U.S. Greenhouse Gas Emissions and Sinks:
1990-2007.

US EPA - Unitcd States Environmental Protection Agency, (2010). Inventory of U.S.
Greenhousc Gas Emissions and Sinks: Executive Summasy. EPA 430-S-10-001.

1990 - 2008

Vianna N.J., Polan A.K. (1984). Incidcnce of low birth weight among Love Cannl
residents. Scicnee 1984; 226: 1217-.9

Wangyao, K., S. Towprayoon, C. Chiemchaisri, S.H. Ghecwala and A. Nopharatana,
(2009). Application of the IPCC waste model 10 solid wastc disposal sites in
tropical countries: Case study of Thailand. Environ. Monitor. Assess., 164: 249-

261.
Washington, (2008). Ttio Notional Oceanic and Atmosplieric Administtation

Waste and Recycling - What is gascous waste? wwav.wiki.answers.com. Retrieved March,

2013

WHO, (2000). European Centre for Environment and Health. Mcthods of Assessing Risk
t0 Health from Exposure to 1Jaaands Released Irom Waste Landfills. Lodz, Poland:

\WHO Regionn)] Olfice for Europe, 2000

WO, (2000). Air Quality Guidclines for Eutopc (European Series No 91) Copenhagen:
World Health Organizotion Reglonal Office for Europe, 2000

136

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



R{'V 140, (2010). Dioxins and their effects on human health Fact sheet N°225
hitp://www.who.int/mediaccntre/factsheets/(5225/en/

YeSeul Kim, Erika Granger, Kaiie Puckett, Cankutan Hasar. oand Lcif Froncel, (2010).
Glohal warming: Definition; Mission 2010, New Orlcans

Young B. (2009). Sources of Greenhouse gases retrieved from www.helium.com -+

Zurbrugg, C. (2002). Urban Solid iWaste Management in Low-income Countries of Asia:
How to Cope with the Garbage Crisis, SCOPE workshop on urban solid wastc
management. University of Durban Southwest, Durban, NC.

137

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




APPENDIX 1

*

QUESTIONNAIRE ON THE ASSESSMENT OF ILLEGAL WASTE DUMPSITES
AND THEIR GREENIIOUSE GAS EMISSIONS POTENTIAL IN IBADAN
SOUTII \WWEST LOCAL GOVERNMENT AREA, IBADAN, NIGER!A

Serial No.

Dear Respondent,

I am a student of thc Faculty of Public Health, Department of Epidemiology, Medical
Statistics and Environmental Health, University of Ibadan. | am carrying out 8 study on |
“Assessment of illcgal waste dumpsites and their gicenhouse gas cmissions potential in
three tesidential arcas in Ibadan south-west local governiment™. This rescorch is purcly for
academic purpose, the findings will be of immense benefit in the arca for greenhouse gas
mitigation/reduction. Please note that you arc not required 10 write your name on the
questionnaite. Kindly fecl free to express your opinion and ] assurc you that your
cesponses will be kept strictly confidentinl. Your honest response to the following
questions will be highly apprecinied.

Thank you,

Umego, ljeoma .M

INSTRUCTION: INSTRUCTION: please Tick (¥) the box that represcnts your
opinion in the following qucstion. Notc tliat there is ao right or wroag answer, so be

free to cxpress your opinion when required.

House Number: Area/\Vard:

Sireet:

SECTION A: SOCIO-DEMOGRAPIIC INFORMATION

1. Agec: (as at lost birthday) years.
2. Sex: a Mak( ] b. Female | )
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. Religion:

Christianity [ ] b.Islam{ ] ¢. Traditionalist [ ]

d.Others(specily)
. Ethnic group
2. Youbaf{ ] b.lgbo[] < Hausa[ ]
d. Others (speeify).venennieennrinirrenes
. Marital stotus: X
a. Single( ) b. Married [ ] c. Divorced [ ) d. Widowed [ ]

c. Scparated | )

- Whatis the highest educational level you have ottained?
a. Pnmory [ ) b. Secondory [ ] ¢ Tertioty [ ]
d. No school [ } ¢. Quananic school [ ]

. How many ate you in your houschold/shop?

. Occupation:

. How long hove you been living in this orca?

a. 1-5yeus[ | b. 6—15ycors [ }
c. 16~25years [ ] d. >25 ycars [ ]
10. Who owns the house/shop in which you live?

a Privately owned[ ] b. Rented [ ] ¢. Govemment [ )

SECTION B: fONOWLEGDE

This section seeks infortnation on your understanding of illegal waste disgosql ond
grecnhouse gascs, uscfulness of wastes, and environmenta! hazards associated with itlegal
waste disposal and greenhouse gas emissions.,

11. An illegol dumpsite is a dumpsite that is not approved by the government/authoiity
a. Yes[] b No[)] c. don't know [ ]
12. Wastes thrown away maybc used for other things?
a Yes[ } b. Nof ] c. don't know [ }
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-

.1 yes, the following ote uscfual products thet can be goticn/ denived from wastes.

I PRODUCTS J YES NO DON'T KNOW |

Farm mmanurc

Reusable containers

Raw matciials for industries

14. The fallowink arc good means of waste disposal?

Waste Disposal Mcans YES NO DON'T KNOW

Incineration

| Dig and bury

Open dumping

Recycling

| Tbrowing into guiter or sizcam

Composting

15, Diseases are transmiited ©0 humans from itlegal dumpsites

a Yes| ] b.No[ ] c.don't know [ )
16. Greenhouse gases arc harmful 0 you and your environment?
a. Yes| ] b. No [ ] ¢. don't know [ ]
17. Greenhouse gas emissions is the major cause of climotc change
a Yes| ] b.No( ] c. don't know [ ]
18. Greenhouse gascs causes increese inetmospheric icmperature
a8 Yes( ] bNol ] c. don't know | ]
19. Greenhouse gases arc produced from municipal (houschold) wastes
a Yes[ ] b.No[ ) c. don’t know [ )

SECTION C: ATTITUDE TOWARDS WAS’[:E QISI’OSAL
Tick ¥ under the column that best lits your opinion in tetms of SA - strongly ogtee, A ~

agrce, U-undecided. D - disogree end SD -- strongly disagree.

STATEMENTS SAIA |U |D |SD

20. | Wastes should be dumped/dispased anyYwhcre

21. | Wastes con be o sourcc for producing usefual motcrials
22 | Scparation of ‘vasics ot sourcc 15 a good means of

wasic monagement
23 [ Waste should be managed in o woy that promoles

health and protect the environment
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[24 | Megal dumping of wastes is harmful 1o healm ] 1
5 | Waste dumpsites should not be located close to
residential areas

26 |Illegal waste disposal encourages the breeding of |
vectors that transwit disease |

27 | Government should be 1otally responsible for eflective

| WasIc management

28 | Individuals should be responsible for cflcctive waste

Insnagement in their community

129 Community partnciship with the govemment is
_nccessary for proper wasic manaecment

30. Are you willing 10 pay for your wastes 10 be clcarcd?
a. Yes[ ] b.No [ ]
31. If yes, how much?
a. N20/drop [ ] b. N50/drop [ ] c.N100/drop [ ] d, any amount [ ]

SECTION D: PRACTICES OF WASTE DISI'OSAL

32. \WWho owns/opcrates the dumpsitc nearest 10 you?
a. Puvate/personally owned b. Neighbourhood/landloid associntion
c. gpovemmenlt owned  d. Nobody [ ]
33, If answer to (32) is not (e), is it govemment approved?
n Yes[] b.No[]
34. Do you make use of the dumpsite nenrcst your home?
a. Yes[] b.No[]
SEIUET T o R W
S AT R R e e, N T
37. How long bave you becn using the durnpsite?
2. <2ycurs{ ] b. 3~ Sycars| ] c5-10years[] d>l0ycars| )
38. How do you manage the illegal dumpsite ncar your home when  lhe wastes
aceumulate?

CooiEIeeTTerc09e0 °0000rPPP0 0° 90 0o 9P o 0O

0000cvtt o0 9covrdooverlioee

39. How (requenlly do you throw away wastes in y'our home?
a. Everyday [ ] b. Once o weck {] c.Oncecin2 weeks [ ]
d. Whenever the need arises { ] .

40. What are the components you throw sway in the woste? (mulliple response)
a. Kitchenwaste[ ] b.Poper{ ] < Plastics/nylons [ } d. Melals

c.Glass| ] {. Animal waste [ ] g Facees [ ]
h. Leaves/grass/plants [ ] i. Rubber [ ]
j. Olhets (SPECIfY).cun-mvruaiserirsscsimesen —

41. What do you use o storc wastes in your housc?
o Cyaﬂon[ ] b. Bag(nylon){ ] c. Buckel [ } d. Basket[ ]

¢. Nothing{ ]
42, Are there govemment truchs that come to cl
a Yes[] b.No( ]

ear wasle from your area?
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43. (T'yes, what is the frequency ofcollection?

8, Oncea week [ ] b, Oncein two weeks []
: p c. Once a month |
d. Every 6 months[ ] e.Aycar( ] f. Never[ ] ]
44. Do you make usc of any of the wastes gencrated in your house?
0. Yes[] b.No[ ]

45.1f yes, llst any 1that you wuse and for what  you e them for

46. Do you normally bumn the wastcs in your area?
a. Yes [ ] b.No [ ]

47. How frequently do you bum them? o |
48. During which season of the year do you bum them?

a, Always [ ] b. D1y scason [ ] c. Rainy scason | )
49. Why do you bum these wastcs?

a. Convenience{ J b, Reduce waste[ ] c. casy tobum{ ]

d. Others (specify)
50. What are the problems you facc when bumning the wastes?

51. Do you have s toilet facility in your home?
a. Yes [ ] b. No[ ]

52. Do you cxcrete/defeeate in the dumpsite?
a. Yes[] b.Nof]

SECTION E: PUBLIC HEALTH NUISANCES AND HHEALTII CLFFECTS

53. What is the distence of the nearest dumpsite from your house?
o < | miaute walk [ ] b.> | minute but less then S minutcs [ ]
c. Between 5 and 10 minutes [ § d. > 10 minutes [ )
54. How did you kaow about greenhouse gascs? (Multiple response)
o. Intemet{ ] b. fiends [ ] ¢. School [ ]
d. Television [ ] e. Newspaper [ ]
55. Docs the dumpsite distucb you in anyway?
a. Yes[] b.No{ ]
56, [fyes to (55), in what way? (multiple response) .
. Rodentinfestation[ ] b.lnsects [ ] c. Bad odour [ } d. Spoils water

(1]

e. Causes sickness/discases { ] f Criminal activitics (maybe from people
who pick things from dumps (scavengers)) [ ) e Othets

SPECI{Y)ssee-varraraeroesss .
57. If the wastes smcll, o1 what time of the day does it smell most?

58. Do lhc wns!csfmmlhcdumpblockd\c flow of water when roin [alls?
8.Yes[ ] b.No[] .

59. Is these 8 Woter Source/body near the dumpsitc?
o. Yes[ ] b. No []

60. If yes to (59), do you make use of the water?

a. Yes[ ] b.Nol ]
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61. If yes 10 (60), what do you use lhe waicr for?
a. Cooking [ ] b. Washing clothes [ ] c.drinking [ ]
d. Clcaning the house [ ]  ¢. Flushing toilet | ]
62. What type of insects/rodents disturbs you in your house? (multiple response)

a.Rats { ] b. Flies [ ] c. Cockroaches [ ]
d. Mosquitces[ ] ¢ Ants [ ] f. Others {specify) PO
63. Do pcople/children go looking for things in the dump?
a Yes| ) b.No( ]
64. Wha! arc the common sicknesses/diseases \hat you have had? (Multiple rcsponsc)
B, Malasia[ ) b. Cough and catasth { ] c. Cholera[ ]
d. Diarthoca | ] ¢, Sore throat[ ]
f. Others (specify).... ey
65. What type oflllncsslsmkncss havc you suflercd from in lhc lnst three months?
a. Malaria[ ] b. Cough and catasth [ ] ¢. Cholern [ )
d. Diarthoea { ] ¢. Sorc throat
f. Others (specify)..... 1) o i
66. How long did you have lhc smkncss in (65) nbovc?
a.< 1 wecek { ] b, | week -2 weeks [ ] c.1 month [] d.>! month

67. Where do you receive medication? .
a.Self[]  b.Qovemmenthealth ceatres{ | c. Private hcalth centres [ ]

THANK YOU FOR YOUR TIML!!
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APPENDIX 2

I\WWE IBEERE LORI AYEWO AKITANTI O LETO AT] IPA IWON LATI FA
GBIGBO NA AWO SANMO NIAGBEGIE 1JOBA IBILE GUSU IWO ORUN ILU
IBADAN, N1 ORILE EDE NAIJIRIA.

Oludahun owon,

Mo jc akccko agba tie ka ilera ni ile cko giga unifasiti ti ilu Ibadan. Mon seise iwadi lori
"Ayewo akitan ti ko leto ati ipa won latifa gbigbona awo sanmo ni ijoba ibile gusu iwo
orun, ilu [badan®. Ise iwadi yi wa fua ikeko gboye nikan ni oti wipc abajadeisc yi yi o se
anfann; fun kikopa gbigbona awo sanmo. E jowo ¢ koni !ati ko oruko yin sori iwe ibecre
yi. Ki e si turaka lati {i ero inu yin han, awon idahun yi yio je ohun asiri.

Esc pupo
UMEGO, fjcoma M.

IMORAN: E jowo ¢ lo ami yi () Iall fi cro inu yin hau si awon ibeere wonyl. F me
wipe ko sl lbeere ti 0 to tabi cyi ti ko to, nitorina e turaka lal [i ero Inu yia hap.

Numba ile Agbegbe
Adugbo
IPA A:AFE MO YIN ATI AGBEGBE YIiN.

1. Ojo ori(ojo ibi tic sc kojo)
2. Okunin tabi Obirin? J
o. Okurin [ ] b. Obinrin{ ]
3. Esin:
0. Kristeoi{ ) b. Musulumi [ ) c. Alabalaye [ }
d. lyoku (E datuko)
4, Eya
0. Yoruba { | b.bo{ ] c. Housa [ ]
d. Iyoku (E daruko)
S. Ipo igbeyawo ‘ . ‘
2 gMi)c') ti gbeyowo [ ) b. Mo ti gbeyawo { ] c. oti ko ra wasile [ )
d. Opo | } c. Aliyapa( ]
6. Kini ipclc ckotio gajutiem? :
a. Alokobere [ ] b. lle cko girama [ ) c. lle cko giga [ ]
d.Mioileciwe[ ] c.lle kewu [ ]
7. Eyin melo lengbe ninu ile yinfsoobu? ——____ .
8. Is¢ wo len sc?

: 10 odun melo {i ¢ 1i ngbe ni agbegbe yi? '
9'011: ‘;,(: tiu ;odun kan [ ]b.Odun kan si odun marun[ ]  ¢.Odun mefe si mecdogun

d. Merindinlogun si meedogbon [ ] & Juodun meedogbon lo [ ]
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10. Ta loni ile/soobu yi?
a. Aladani [ l b. Aynlcgbe[ ] C. ljobn{ ]

IPA B: IMO

Ninuipele yia fe mo oye yin nipadida idoti nu lona ti ko lcto ati gbigbona awo sanmo,

iwulo idoti ali ijamba ti 0 so po mo dida idoti nu Joma i ko Iclo ati gbigbona awo
SENMoO.

1}.Akilan ti ko lcto je eyi i ijoba kofowo si?
a. Bcnj[ ] b.Becko[] c.Miomo[ ]
12. N je awon idoti ti ¢ odanu le wido fin awon nkan miran bi?

a.Beni[ ] b. Beeko [ ) c. Miomo| )
_13. Bi o ba je beni, njc ¢ lc s00hun kan 1i owulo fun?
| PRODUCTS BEN] BEEKO Ml O MO
Ajilc fun Ogbin |
Ohun Elo 1F
Ecoja fun ilesc niala ¢

14. Ewo ninu awon wonyi ni ona i o dara lotj da idoti nu?

Awon onn bi BENTI BEEKO MI O MO
| Sisun ninu ina
Gbigbelc Inti riidoti |
Akilan |
Dida idot. sinu gota
tabi odo

Lilo idoti fun ohun

| _miran
Jije ki idoti jera
15. N jc cniyan Jc ni gisan tabi arun lati pasc okiton li o Jeto?
a. Beni [ ) b. Beeko[ ] c. M.lOﬂ!O[ |
16. Se ntcgun gbigbona le se ijamba fun yin ati fun ny!ka yin?
a. Beni [ ] b.Decko[] ¢ Miomo] }
§7. Se Ategun gbigbina ma [ ayipadapo loju ojo?
a.Beni [ ] b. Becko [ ) c. Miomo [ ]
A Atcgun yi-ama mas ki orun gbona? |
LS l:w[g:ni [ ﬁ 4 b. Becko [ ) c.Miomo|[ }
g fdoti inu ilea ma (a alcgun gbigbona! ;
gt bBecko[] e Miomal]
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Il‘{\ C IITUWASI DIDA IDOTINU
Eli eminy; (¥) si 1Waju idahun 1i b aero inu yin mu ju niau;

. SA - Mo faramo gen, A -
Mo faramo dic, U ~Mi o mo, D - Mi o faramo ati, SD -M "

i o foramo car
STATEMENTS SA [ ujo SD

20 | A le da idoti si ibikibi =
21 | A le o idoti fun ohun ¢lo miran =T =]
22 | O ye ki a mo ya awon idoti soto lati ibi ti won |
_ fiinuile
23 | llern ati idabobo agbeabe ve ki ojewa logun =
24 | Akitan ti ko to amn fa ailera fun cnivan? =

25 | Ko ye ki Akitan maa wa legbe ilcebe
26 | Akitan ti ko to ome fa oayun
27 | ljoba love ko ma mojuto didale nu lona ti oto
28 | Oju se mi ni lati toju ekitan ti mon lo

29 | Oye ki agbegbe ma fowo sowopo pelu ijoba
lati ma da ile nu.

30. Do you pay for your wastes to be cleared?
0.Beni[ ) b, Becko [ )
31 If yes, howmuch?a N20[ ] b.NSO[ ] ¢. 100 ) d.

IPA D: ISE DIDA IDOTI NU
32. Talo ni akitan 1i 0 sunmo yin ju?

a. Aladaoni { | b. Igbimo agbegbe [ ] c. ljoba loni [ ]

d. lyoku (¢ datuko)
33. Ti idehun rc si (32) ko baje (<), sc ijoba fowo si?

a. Beni [ ] b. Beeko [ ]
34. Se ¢ ma n lo akitan 1 o sunmo ile yin ju?

. Benl b. Becko [ )

35 o [ '}'o ba jc bccni, Kini idi?
36. To bo o beko, kini idi?
37 Tgba wo le tin Yo akitan yi?

a. Ko i to odun meji[ | b. Odun mela si odun matua | ]

¢. Odun marun si simewa [ ]d. Oti ju odun mewa [ ]
38. Ba wo le s¢n seto akitan ti 0 eto ti 0 sunmaile yin 1i 0 ba kun?

n da ile nu ni ile yin? )
S Em(;jl%}l:&n[ ] b. E nkan lose kan [ ] ¢. E nkun lose incji [ ]

baki gbatiobaye[ ] i . _
40 g,,:.g m:};:‘go:un ti 0 man wa ninu idoti yin? (E muidohun pupo bi cba fc)

a. Idoti onje [ ] b.Beba[ ) ¢ lketabiora[ ] d, lri[ ]
e lgo[ ) . dotieran [ ] g lgbe{ ] h.Robal ]
. Eweleweko tabi itughin { ]J- lyoku {e datuko)
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41, King :lfn[a n ko idoti si ni ite yin?

a. Pali b. Apo olo

d. Apﬂc][} e. Kc‘:.;i[ ]m[ l SR
42. Sc awon oko ijoba ma n wa ko idotj n

0. Beni[ ) b. Becko [ ]
43. Bo ba je beeni, olo igba melo ti wonma wa n ko?

a Enkanlose[ ] b.Enkan lose meji [ ] c. Enkanlosu( ]

d. Osu mefamnefa [ ] e. Ododun [ ] fRana] )
44. Sc¢ ¢ man lo nwon idoti yi ai ile yin?

0. Beni [ ] b. Beeko [ ]
43. To bajc beeni, ¢ 50 eyi keyi tie n lo ati ahua te n lo o fun

i adugbo yin?

46. Se ¢ ma n saba do no sun idoli ni adugbo yin?

0.Beni [ ] b. Becko [ ]
47. E meclo lema ndana sun won?

48. Inu osu wo le ma n dana sun won

0. Osoosu [ ] b. Januaty si March [ ] c. April siJune [ ]
d. July si Seplember [ ] c. Oclober si December [ ]

49. Kini idi ti e fin dana sun awon idoti yi?
. Ororun | ] b. K idolile dinku [ ] c. Oyalotijo[ ]

d. lyoku (e daruko) =
50. Ki ni awon isoro Li ¢ ma n dojuko (i ¢ ba n da na sun idoli yi?

51. N je eni ile iyogbe ni le yin?

0. Beni [ ] b. Becko [ ]
52. N je ¢ man yo gbe si ori akilan?
a Beni [ ] b. Becko [ ]

APA E: PO ILERA GROGBOGBO
$3. Akilan @ surumo o jiona to

a. koto iseju kan[ ) b.inn iscju kan si moaruo. | ]
c. larin iseju mamun si mewa( ] d.oju iscju mewa lo[ ]
54. Bawo e sc le mo nipa gbigbona awo sanmo? '
e. Ero ayasabioso [ ] b. Awon ore [ ) c. lleiwe( ]
d. Amohunmaworan [ ] e. lpade imo{ ]
55. N je akitan yi man yo yin lenu?
a. Beni [ ] b. Becko [ ] .
56. To baje beenu, si (54) ni ona wo? (E le mu idalwn pupo)
a.Omanfacku [ ] b.Omanfakokoro] ] e O man faocorun buruku [ ]
d. Oma n bo omije [ ] c¢. O mon fa aisnn labi erun| ] f. O n foiwa
odasan (boya nipa s¢ awon i 0 sa okilan} [ }B. lyoku (e
daruko)

57. Ti awon idoli yi ba n run, ago mclo nioorua yi ma n wa?

58. N j e owon idoti okitan yi man di lilo gere omi ti ojo baro
a. Beni [ ] b. Beeko [ )
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59. N je orison omi kankan sunmo okitan yi?

a.Beni [ ) b. Becko [ ]
60. To ba jc beeni si (59), nje ¢ nlo omi?
a. Beni [ ] b. Becko [ ]

61.Tobn jec beeni si (60), kini ¢ n lo omi fiw?

a. Sise ounje [ ] b.Aso Gfo[ je.Mimu[ ] d. Tiwnilese[ )
c. Funiyagbe [ )

62. lru awon kokoro 1abi cku wo lo ma n yo yin Ienu ni ile yin? (Emu idahun pupo b
eba fc) -

a. Eku ( ) b.Esinsin[ ] c. Ayan{ ] d.Efon [ ]
¢.Cera[ ] [ lyoku (e dariko)

63. Nje awon eniyan tabi omode ma lon sa n kan ninu ekitan yi?

a. Beni [ ] b. Becko { ]
64. Awon aisan tabi arun wo lo wopo ju i e ti ni? (Emu idahiun pupo bi cba fc)
a.lba[ ] b. Iko ati ofinkin [ ] c. Arun oru gbomeji [ ]
d. igba gburu ( ) c. Didunonaofun [ ] . lyoku (5 daruko)

65. Iru aisan tabi arun wo ni ¢ 1i ni ni iwon osu meta scyin?

a. Jba{ ] b. tko ali ofinkin [ ] c. Arun osu gba meji [ )
d. [gbagburu{ ] c¢. Didunonaofun [ ] . lyoku (e daruko)

66. O ti to igba won Ui ¢ ti ni nisan ma?

a. ko ti to ose kan[ } b.lorin osckan simeji [ ] c. Oto osu kan[ ]
d. Oju osukan lo( ]

67. Ibo ni ctingba iloju? . T
a. Mo n toju ara mi [ ] b. lle iwosan ti ijoba [ ]
¢. lle iwo san aladaani [ ] d. lyoku (c daruko)

ESE PUPO FUN AKOKO YIN!!!
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APPENDIX 3
LIST OF OTHER COMMUNITIES IN THE THREE DENSITY AREAS

HIGH DENSITY AREA

e Dugbe
e Agbeni
e Yceniclu
e Eleta

e Apctc

* Bete

o Ogunpa

MEDIUM DENSITY AREA

o Samonda
o Mokoln

e Challenge
. Sango

s Moletc

s [wo road
o Elewurn

o Sabo

e Ashi

o Agbowo

LOW DENSITY AREA

e Old Bodija

e Jkolaba

* Oniccke

s Oluyole Layout
* Necw Bodija

o Secretarjat

» Kongi
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APTPENDIN 4
SUPPLEMENTARY RESULTS

WEEK: 1 AREA: NTC
SITES MORNJING AFTERNOON EVENING
CO: |TEMP [CH,|cO; [TEMP |CH, |cCO: TEMP | CH,
(opm) | °C) % |‘opm |CC)  |%  |(opm) | COC) %
GENESIS | 468 | 25.5 461 | 33.8 462 31.1
CELE 457 | 26.1 422 | 34.5 402 33.9
JOGOR | 436 |29.2 429 |33.6 437 315
AREA: IYAGANKU GRA
SITES | MORNING AFTERNOON EVENING ,
CO; |TEMP |Cil, |COy |TEMP |Cily |COs TEMP [ CIL
(ppm) | (C) % mom’ | (°C) % wpm) | Q) Yo
AREA | | 452 28.2 449 312 467 31.4 -
AREA 2 | 459 27.3 1450 [326 450 31.7 -
"AREA 3 | 442 26.2 439 | 34.5 433 31.5 |
AREA: OKE-FOKO
EVENING
SITES | MORNING AFTERNOON 3
CcO, |TEMP |Cl. |CO: |TEMP [CN, |CO; TEMP [ ClL,
(prm) ’C) % ‘op m | O Ye (npm) O Yo
AMOLE | 525 |27.3 484 |30.8 385 3((),&; =
AMULE |524 215 498 | 28.7 361 gl.l
EDE 1523 28.1 | 446 1309 389 .
AREA: NTC
EVENING
VORNING AFTERNOON | \
SES CO. |TEMP | CiL|CO; |TEMP |CiL |CO, "gr..\n' Ctt,
(pp:n'i °C) % {pnm’ CC] % ___{_lem] i g:% Yo
: 326 : _
4717 | 266 361|324
et [ Bl e
GENESIS | 455 29.5 428 1333
AREA: 1IYAGANKU N
: NOON EVENING ,
SITES _| MORNING L T([)I\ll' Cli, | CO; TEMP | ClL
TEMP | Clly | CO; . 1, -
CO; oy () o, {npm) °C) /e
(ppm) | LC) % mm_,-g% s oo - -
AREA 1 [421 |29 e 334|324
8 434 :
AREA?2 442 |28 491 (298 335|324
AREA 3 | 458 28.7 '
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AREA: OKE-FOKO

LSITES | MORNING AFTERNOON EVENING =
CO: |TEMP |cCll; |[cO: [TEMP |Cn, |cCoO; TEMP [CII,
(npm) | °C % ‘pom’ | CC) % {ppnn) Q) %
e L T i . s
[ 29.0 300 [34.0 B
WEEK: 2 2 230 -
t\REc\I NTC
SITES MORNING AFFERNOON EVENING o
€O, |TEMP |CH,|[CO: [TEMP [Cil, [CO, TEMP | CH,
fopm) |CC)  |% [‘ppw’ |CC)  [%  |(pm) | €C) Y
GENESIS [344 25.2 366 | 30.1 262 29.9 ==
CELE 345 26.2 357 [29.4 262 29.3 -
JOGOR | 341 26.7 327 (298 252 27.9 L
AREA: IYAGANKU GRA
SITES | MORNING AFTERNOON EVENING 8
COo, |[TEMP [CH, |[CO, [TEMF [cCIt, |[cCO; TEMP | Cll,
(opm) | ‘O % ‘nom’ | °C) % (pmy | ('C) %
AREA! |454 24. 283 1303 279 30.4 o
AREA 2 | 460 24.2 287 [30.2 285 30.5
AREA 3 | 409 24.2 285 [30.0 288 30.6 o
AREA: OKE-FOKO
SITES | NIORNING AFTERNOON EVENING
Co; |TEMP [CiLi [CO: |TEMP |[CH, |CO, TEMP | CH,
opm) (€Y | % |'ppm' |CC) 1% |{opm) | CC) %
AMOLE [ 360 | 26.2 323 [29.9 242 29.6
AMULE | 358 | 26.2 (330 [302 244 29.9
EDE 368 | 24.5 331 [30.0 259 30.0
AREA: NTC
SITES MORNING AFTERNOON EVENING _
Co; |TEMP [Cil,|CO; |TEMP |Cl, CO; i EMERNN (EH:
(ppm) [CC)  |% [‘pom' |CO)  [% |{ppm) LgC) Ve
GENESIS | 354 |22.0 339 1394 B
CELE 324 23.7 326 |30.8 240 289
JOGOR | 316 25.0 21 [288 e
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AREA: TYAGANKU GRA

|CO: |'TEMP |CIL, |cO; [TEMP [CH, |CO:  [TEMP | ClL,
(om | (C) |% |‘ppm’ |C) |% |(ppm) |€C %
| AREA 1 | 344 223 281|302 247 29.0
AREA2 | 370 22.4 277 | 30.7 255 29.2
AREA 3 | 344 22.4 278 |31.1 246 29.2
AREA: OKE-FOKO
SITES | MORNING AFTERNOON EVENING
CO: |TEMP [CH, [cO: [TEMP |[Cil, [CO: TEMP | Cl,
L {(rpm) | ('Cs % ‘pom’ | (C) % (inpm) | CO) %
AMOLE [331 [208 270 303 229 27.8
AMULE [313  [20.5 283|312 228 279
EDE 318|216 290 | 20.3 236 27.8
AREA: NTC
SITES MORNING AFTERNOON EVENING _
CO; |TEMP |Cil, |CO; |TEMP |CH, |CO; TEMP [ CH,
oem) (O (% |‘oom! |fO) |%  |tapa) €O %
GENESIS 1309 | 259 321 1330 224 28.3 _
CELE 306 |26.0 342 |33.4 228 28.0
JOGOR _ |301 | 266 338 |29.6 224 27.4
AREA: IYAGANKU CRA
EVENING
SITES | MORNING AFTERNOON
co; |TEMP |CH, [CO: [TEMP |CH, |CO: TEMP .cm
| (ppm) | (°C) %o ‘oo’ | CC) Y M_LC; /o
\REA | | 324 26.9 1310 [32.1 253 28.
‘ | 1313 [326 245 28.6
AREA2 |325 1270 | - 245 28.9
AREA 3 [338 27.0 313|328
AREA: OKE.FOKO
{OON EVENING
MORNING AFTERNOON
._SLII‘S co TTEMT | Clis Co; TEMP |CH, |CO, TE‘.\lp E}l‘.
; ioont? | *C) % topm | CC) o
(npm) ‘o Ye ppnt N itig 313
AMOLE 1324 172 27 313 239|316
AMULE | 344 |256 T o5 S
EDE 346 | 26.3
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\WEEK: 3

AREA: NTC
SITES MORNING AFTERNOON EVENING
CO; TEM! |CIL |[cO; |[TEMP |cH,|cCO; TEMP | Cll,
oom) Q) |%  |'ppm' ¢y  |% |(ppad) |(C) %
GENESIS |320 26.0 316 | 32.6 17333 256 |
CELE 308 25.9 300 |[32.8 336 25.1
JOGOR | 307 257 309|293 336 25.5
AREA: IYAGANKU GRA
SITES | MORNING AFTERNOON EVENING
CO, |TEMP |Cll, | CO; |TEMP [CH; |CO; TEMP [ CIt,
(opm) | (°C) % o | O % | {ppm) (C) %
AREA 1 | 316|258 250 | 31.5 344 249 =
AREA2 |315  |25.8 265 | 322 356 24.9
AREA 3 | 309 25.7 267 | 324 346 24.9 B
f\REA! OICE‘FOI(O
MORNING AFTERNOON EVENING
== CO; |TEMP |Cll, |CO; |TEMY [Clly [CO; TEMP | Cll,
opm) |CC:  |% |ppm' [€C) 1% [(ppm) [LC) %o
AMOLE 304 |25.! 282 |32l 357 25.7
AMULE 307 _ [25.0 [275__|32.] 34] 25.8
EDE 335 |25.0 1296 | 308 354 26.2
AREA: NTC
: AFTERNOON EVENING
2 ?c?,mh}g.\w Cil, [ €O, [TEMT [Ci, |CO: — [TEMP [CIL
wpm) | °C) | % |‘ppm' [CO) 1% |{ppm] gg C
GENESIS | 560 | 26.6 ag2 | 31.6 a28 32
CELE 5S1 | 26.7 ag0 | 34.0 423 =
JOGOR 1541 |273 | 433|314 A - =
AREA: IYAGANKU GRA
: FTERNOON [ EVENING =
SITES 2‘8“”'5&3“. <iiTCo; |TEMP [Cili | CO; TENF [ CH,
{ nn:n] (o) % ‘ppor’ cc K g%[;m) 28(:; :
AREA T | 5471269 s01__|31.7 1% 281 3
iﬁg2§ 544 2713 516 33.0 456 3 -
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AREA: OKE-FOKO

SITES MORNING AFTERNOON EVENING
CO;\ TEMP | Clly | CO; |TEMP |Cily |CO, TEMP | CIL,
1{ppm) | CC) Y% ‘opm’ | OV % (opm) | Q) o
AMOLE |571  |26.0 532 [30.2 1399 31.9
AMULE [s80 [26.0 s34 [30.6 413 12.4 =
EDE 570 | 26.3 508 |30.2 423 32.2
:\RE:\: NTC
SITES MORNING AFTERNOON EVENING i
Co, |TEMP |[CIL|CO, [TEMP [Cl, |CO; TEMP | CIl
(pm) O |% |'pw' [CCi % |mpm)  |€C) %
GENESIS | 422 28.2 378 [34.3 353 30.5 =
CELE 398 28.6 383|339 327 30.5
' JOGOR [ 385 28.8 379 (322 313 29.3 1
AREA: IYAGANKU GRA
SITES | MORNING AFTERNOON EVENING §
CO, |TEMY |[CH, |CO; |[TEMF¥ |Cll, |CO; TEMP | Cli,
(opm} | ¢C) % (part | £C) % mpm) | CO) %
AREA 1 | 391 28.4 398 | 28.8 297 252
AREA 2 | 402 28.7 Ta0s 292 | 303 25.0
AREA 3 | 42! 29.5 406 |30.0 308 24.7 =
AREA: OKE-FOKO
SITES | MORNING AFTERNOON EVENING
CcO. |TEMP |Cll; |CO, |TEMP |CH, |CO; TEMP | CH,
qpm) (O | % |‘pam' [CQ)_ % |(epm} |('O) %
AMOLE |[395 127.1 358 [32.3 317 30.6
AMULE |381 |27.! 353 326 340 30.7
EDE 393 |27 393|332 333 30.6
WEEK: 4
AREA: NTC
: AFTERNOON EVENING
SITES [ MORMING ____ | A TEMD [Clls |CO,  |TEMP | €Il
€O | ey |% o [C0r |%  |Gem L€O) L%
fpm 2= 461 | 33.2 351 34
GENESIS | 531 : 306 335 332 30.9
CELE __ [s532 270 337|319 364 294
JOGOR | 500 216 :
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AREA:1YAGANKU GRA

SITES | MORNING | AFTERNOON EVENING 4
CO: | TEMP [cil, COo; [TEMP [Ci, [cos TEMP | Cl,
(opm) 1€C)  |%  |Pow' [CO) | % | (oom) | ‘Q %

AREA 1 | 504 28] 466 | 317 354 29.9 '
AREA2 [513 [282 1465 [315 1343 298 '
AREA 3 [ 526  |286 453 | 314 1338 29.8 ]

AREA: OKE-FOKO

L]

l S|T£S= MORNING AFT'ERNOON EVENING
CO: |TEMP |cM, [cO: [TEMP [cn, |co, TEMP [cClil,
(opm) [ CCy [ % ‘ppm | O % (ppm) | (" %
AMOLE | 572 24.8 384 (314 331 30.6
AMULE [ 567  [25.1 379 [31.9 333 30.8
EDE 533 [26.7 416 |[31.3 352 31.]
AREA: NTC
SITES MORNING AFTERNOON EVENING —
CO, TEMP | CH, | COy TEMDI | CU, cO; TEMP Cll,
L (opm) [y | % |['ppm’ [€C) % @pm) | (O) %
GENESIS [ 49! 27.5 445 | 28.6 423 28.5
CELE 468 27.8 425 |28.8 399 28.3
JOGOR |1157 |29.8 803 |28.0 410 27.8
SITES | MORNING AFTERNOON EVENING
CO; TEMP |CH, | CO: |TEMP [Cil, |CO, TEMPF |CH,
(ppm) O | % ‘pom! | PO % (ppm) | (°C) %
AREA ] |433 279 460 |28.0 405 274
AREA 2 | 437 27.9 471 12718 410 27.5
AREA 3 | 446 28.0 468 |27.8 413 27.5

AREA: OKE-FOKO

SITES | MORNING AFTERNOON EVENING
CO; |TEMP |CNH, |COs |TEMP [CH, | CO; TEMP | CH,
epm) [0 |% |pe’ [CO % |em | (C) %
AMOLE | 501 27.3 454 [29.0 410 28.1
AMULE | 501 27.3 458 [29.3 409 28.5
EDE | 488 26.8 | 483 | 303 435 28.1
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AREA: NTC

| SITES MORNING AFTERNOON EVENING

CO: | TEMP |CH, |CO; [TEMP |CH, |cO: |TEMP |City
eem) Q) 1% lpm) [CC) |%  |@pm) fO [%

GENESIS |472  [2538 411 [30.0 354 1304

CELE  [449 [257 | 394 [29.8 51 [313 )

JOGOR 447 256 | 404 |29 323 29.9 '

AREA: IYAGANKU GRA C

SITES | MORNING AFTERNOON EVENING ,
CO: |TEMP |Ci, |CcO: |TEMP [Cll, | CO; TEMP | Cil,
fppm) |°C |%  |%ped |CCi | % {ppm) | (O %

AREA 1 | 437 26.3 425 |28.5 1338 29.5

AREA 2 | 437 26.2 420 |28.8 344 29.4

AREA D |437 26.4 425 |28.8 345 29.5

AREA: OKE-FOKO

SITES | MORNING AFTERNOON EVENING ,
co; |TEMP [cih |[cOo; [TEMP [Cll. |cO; TEMP |[Cli,
ppm) |CCy (% |['poe Q) [% | (ppm) | {C) %

AMOLE |491 |24.8 377 | 299 350 304

AMULE |488 [24.8 378 | 30.5 372 30.7

EDE 460 |25.3 454  |323 346 29.9
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2.

1. Nanic of location:

Address ol location:

APPENDIX S

OBSERVATION CIIECK LIST FOR ASSESMENT OF ILLEGAL DUMPSITES

Dumpsites

Vegetation

Walls

Roofs

Smoke

Exposure

To Ruinfall

Amolc

Amule

—
En——

Edc

‘F

Genesis

|

—

Cele

I

Jogor

Ares |

Arca 2

Arca )

Absent

Key: (+++) — 1lighly Prese

"
¥

) A
DAN .

%
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Onsite Obscrvation contd.

:-[')fuli\psilc:

Markel

Roadside

.

Residential

arca

Scavengers

Amole

On waler

Amule

Ede

Qenesis

Cele

Jogor

Ares |

Asca 2

Areal

Kcy: (+++) — Highly Present; (++) - Maderately prescot; |

Abscnt
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Informed Consent

IRB Research Approval Number

00¢¢90¢%00404000040000pp9400

This Approval will clupscon ..../....../ .......

Title of Research:

Characlerisation of Illegal Dumpsile and their Greenhouse Gos Emissions in Ibadan

South-west Local Government Asca, Ibadan, Nigeria
Name and Affilintion of Rescarcher:
This study is being conducied by Miss Umego ljcome Moureen, Department of EMSEL,

Focuity of Public Health, College of Medicinc, University of Ibadan.

Purposc(s) of Research:

To assess the greenhouse gas emissions potential from selected illegal dumeps in Ibadan
south west Local Government Area ol Oyo state.

Procedure of the rescorch, what shall be requlred of cach porticiponts and

approximale 101al nuoiber ol participants thet would be involved in the rescarch:

Expected duratlon of rescarch and of particlpani(s) involvement:

This research will be expected to last for en approximotcly one month.

Rlsk(s):
It is expecied thit this research would pose no physical, biological or social barn to all the
research paticipants as all the procedures involved are non invasive and no samgles

(blood, urine, saliva) are collected.

Tronslatlon:
The questionnaire has been translated into Yoruba language to make it casy for the people
in the selected arca 10 answer. Also an indigene of each nrea will be trained as o research

assistant to assist in administering the questionnalre.
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Cost of Participating, if any, of joining the research:

Your participating in this rescarch will cost you nothing bul your smail amount of time
ond cffon,

Benefit(s):

This rescarch would help in determining the following

* Awarencss about the health cifects associated with greenhouse gas cmissions

* Ways to mitigate the production of grecohouse gas cmissions from iilcgal solid

wastc disposal.
» Predict the present level of greenhouse gas cmissions released into the
environment.
Confidcentinlity:

All information collected in the study would be given code numbers and no names will be
collected. Phone numbers collected would onily be used o contact (he panticipants for
Phasc {1 and in the presentation of the findings only. This will ensure that no link would
be established o you. As part of my responsibility 10 conduct this rescarch properly,

officials fromthe UIYUCH Eihics Review Conunittee may have access to these records.

Yoiuntariness:

Your pasticipation in this rcscarch is entirely voluntary.

Conscquences of participant’s decision to withdraw from rescarch:

You can also choose 1o withdmw fiom the rescarch ot anytime. Pleasc note that some
information that has been obtained about you before you choose to withdraw may have
been medified or used in reports and publication. These cannot be removed anymore.

However the researcher promise (o make good faith etforts 10 comply with your wishes as

much as is practicable.

Any apparent or potentlai conflict of Interest:
This research work is strictly for academic purpose end is self:finded.
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Slatement of Person Obtaining Informed Conscnt:
| have fully explained this research work to

and have given sufficient infornation, mncluding about risk and benelits, (o meke an
inforined decision.

DATL . SIGNATURE

yi—

NAME

Stalement of person giving Conscent:
I have read the description of the research. | undcrsiand that that my participation in this
rescarch is voluntary. 1 know cnough about the purposc, methods, risk and benefits of the

rescarch study to judge thet [ want to participaic in it. ! undersiand that [ may frcely stop
being a pan of the study ot eny time. I have rcceived a copy of the consent form,

DATE __SIGNATURE
NAME

Detalled contact information inciuding contact address, telephone, fax, c-mail and
any other conlact information of rescarcher(s), iostitutional ITREC and Head of
Institution:

This rescaich has been approved by tbe Health Research Cthics Committee of the
University of Ibedan asd University College Hospital and the chsirmas of this committec
can be contacted at BIODE building, Room T10, 2% Floor, Instilute for Advanced
Medical Research and Tiaining (IMRAT), College of Medicine, University College
Hospital. Email: viuchirc@yahgo.som . If you have any question aboul your participation
in this rescarch you can contact the Principal Investigator Umego .M. at the Depatment
of EMSEH, College of Medicinc, Universily of lbadan. His phone number and cmail
address arc 08028169262 and rccn. _jay2002@yuhoa.ca respectively. You can also contact
the Head of Department of EMSEH, College of Mcdicine, University of lbadan.

Thanks.
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