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ABSTRACT 

Most cities in Nigeria arc nolllble for their unauthorised dumpsites ,vhich ore one of the 

significant contributors to Greenhouse Oas Emissions (GIIGE). l11cse Greenhouse Gases 

(0110) ore known to cause climate change effect., such as noods, proliferation of d1sciue 

vectors, sprcod of infectious diseases and increased hcot-related mortnJuy. Information on 

the contribution of these Illegal dumpsites to GIIOE is lnlldequnte in developing countries. 

l11crcfore, this study ,,ms designed to chlllUctcrise ,,'llStes and assess their GHGB 

pnrticulnrly Clll'bon-dioxidc (CO2) nnd mcthllne (Cl-4) from illegal dumpsitcs in Ibadan 

Sou1h,\IC$I LocoJ Government Arca (10S\VLGA), Oyo-suue. 

lltirty dumpsitcs ,,·ere Identified by snowballing ,vith I 5, IO nnd 5 dumpsitcs in  the high-, 

medium- nnd lo,v-density ore.is of 10S\VLGA respectively. Three dumpsiles 1n t.'.leh of the 

Offi1S ,,•ere selected using simple random sampling technique. A composite fraction of the 

,vnstcs from e:ieh site ,vns collected and ehlllUctcriscd into physical components such as 

plastics, nylon, metals, paper nnd other ,vostcs using the Americnn Society for Testing and 

�loterials Standnrd. The percentage ,,-c1ght of the \\'llStes ,vas determined. A CO2 meter ,vns 

used to mc:isurc the eoneentmtion of CO2 emissions (ppm) at the durnpsitcs thrice ,�cekly at 

specific periods of the day (8-IOan1, 12-2pm ;ind 4-6pm), for 12 consecutive ,veeks. l11e 

voJucs of CO2 ,,·ere eomJ)lll'Cd ,,ith the United States Environmcnllll Protection Agency 

(USEPA) hmit (300-450ppn1) The 2006 lntcrgovcmmentoJ Panel on Clin1ote Change ,voste 

model ,,.is used to estimate the Cl-4 cmiucd from each dumpsile per year using the ,vcight 

of the \\'lUtCS Md population of the areas Descriptive statistics and A NOVA were used for 

dota oruilysis. 

Composition of chnractcrised ,vn.stes for the high-, medium- and lo,v-dcnsity areas ,vcrc: 

21.7%. 35.2% ond 50.0�. for organics, 8.3%, 10.2% ond 3.3% for plnstics; 51.Jo/o, 31.1% 

nnd 25.0-/o for nylon; 8.0%, 5.6% nnd S.O�� for mctols; S.3%, I 0.6% nnd 13 3% for popcr 

and 5.3% 7.0% and 3.3% for other ,vosrcs respectively. The overall mean CO2 emission in 

the high-, medium- nnd lo,v-dcnsity areas ,�ere: 372.5*92.lppm, 385.6*114.�ppm ond 

380.8:t82 4ppm respectively. Mean CO2 emissions ot different period, of n1cnsurcmen1 for 

the three areas ,vcrc: 420. l:!:98.Sppm, 433 S:t..148.Jvpni ond 4 I 7.SJ-7 l.4ppm 111 8-1 Onri1; 
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375.4:i:8J.6ppm, 39l .3:i:89.9ppm and 387.�86.4ppm at 12-2pm ond 321.9*65.4ppm, 

331.9168.1 ppm nnd 337.3±69.4ppm 111 4-6pm rcspcctivtly (p<0.05). The highest 

(I 157ppm) COl emission ,vas recorded ot the medium-density ll'C.1 bct\\'ttn 8-IOam The 

percentage composition of methane gns in the 1014.1 potenulll gllS emissions from the 

dumpsitcs 10 Ute high-, mediunt· and lov,-dcnsity orcos \\'US; 0.000 I 58 Og/}T,, 0.000026 

Og/yr. and 0.000012 OsJyr. respectively. 

Levels of Clllbon-dioxide from illegol dumpsitcs ,,i:re ,vilhin occcpt.oble limits, \Yhilc 

n1ethnnc cn1is.sion quite small. Evacuation of ,vastcs from illcglll dumpsitcs to authorised 

loc.itions for recovery of greenhouse gnscs and Ollllcrial recycling should be promoted. 

Kc)'n on.ls: \Vostc ch:irnclcrisalion, Illegal dumpsllcs, Greenhouse gos emissions 

\Vonl count: 453 

•• 
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OPERATIONAL DEYINJTJONS 

a. \Vaile

There is no definitive list of ,vh11t is and is 1101 ,viutc. W11.1tes ho,�-ever can be defined: 

• As on un,van1cd or unusable item, remains, or by- product, or household gnrbllge .

As o moveable object ,vith no direct use lhlll is di5Clllded pcnnancntly .

,voste is a generalized \\Ord ,vruch can be divided into 3 mnjor types. They include. solid, 

liquid and gnseous ,vnstcs. 

• Liquid ,vnstes must be transported in conllliners or through pipes. Examples include

sc1vngc, contaminated groundwnter, and industrial liquid dischOJ'11CS.

• Gnseous \\'D.SICS, of course, consist of gases. They arc prirnorily generated by

combustion (e.g., inlcmnl combustion cngincs, incinerators, cool-frrcd cleclricol

gcneratina plants) and 1ndus1riol processes.

• Solid ,vns1c: It hos been defined 1n vnrious \YU)'S. Some definitions include:

• Solid \\.Ule is o useless, un1,11J1ted 1111d discarded material ,vi1hou1 sufficient liquid 10

be free no,ving. (EPA, 1972).

• Solid 11'0Stc is ony solid m11tcrial or subslllncc 1h01 docs not hove nny importnnl value

01 the part1culor po1nl in lime lo lhe user, (Adcdib11, 198S).

b. Dun1psilc_s

TI1cse ore pieces of lond or spoces 1vherc 1vns1e from households, commercial inst11utions 

refuse industries, or liller from the streets is dumped. 

c. llJcgnl dumpsllcs

These could olso be dumpsitcs thot ore improperly sited or unplanned dump sites 1vhich 

arc open ond mostly uncared for. It is also the unl111vful deposit of ,vnste larger than lillcr 

onto 111cos (private or public lnnd, isolated nrens, 11'tlter bodies, incomplete buildings etc.) 

1h01 h11.1 not been approved by tho govcmn1en1. 
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d. Greenhouse gucs

These arc gases in the otmospherc thnt absorb ond emit radiation ,vithin the thennol 

infrared range. These gases nre Jcno,vn 10 occur n.iturnlly in the atmosphere ond they moke 

the cnr1h's surface about JJ°C ,�':IJ1Tlcr than it \\lluld be if ii \\'llS not present but this mokc.s 

the earth bc.lmblc ond ,varm enough for humans 10 live in  (Ilopwood & Cohen, 1998) . 

Hov,.c,·cr due lo human activities, the level of the5.: go.sc.s hu incn:ascd 10 a ll1rge extent. 

These greenhouse gases include: \\"Oler vnpour, carbon dioxide (COJ), mclhohe (Cl 14), 

nitrous oxide (N20), PerOurocarbons (PFCs), Hydroflurocarbons (HFCs), Sulphur 

Hexafluoride (SP,) ond ozone (OJ). Ho,,evcr the four most Important greenhouse gosc.s 

ore. Carbon dioxide (CO2), \Voter vnpour, t.fethane (Cl�) ond Nitrous oxide (N20) 

(Russell, 2010); ond oul of these four the focus ,,iJI be on carbon dioxide and methane In 

this study. 

•• 
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Cl IAPTER ONE 

INTRODUCTION 

• 

I.I. Background lnrorn11tion

Over lhe Josi three decades there has been increasing glob.ii concern over lhe public health 

impacts nllributcd 10 cnviroamcnl111 pollution. The \Vorld Health Orgnniution (\VJ 10) 

cstimolcs 1h01 nboul o quortcr of the diseases racing mankind 1odoy occur due 10 prolonged 

exposure 10 cnviroamcntol pollution (Kimani, 2007). Most or these environmcn1-rclo1cd 

diseases ore hO\\-Cvcr not cosily de1ec1cd nod m.iy be acquired during childhood ond 

mnnifestcd Inter in ndullhood. 

The very idcn thnl \VIISle need, lo be "nU1Dogcd" is rclolivcly nc\v, Throughout much or 

hwnon history \VO.Ste \VO.S monogcd by the noluml C)'-clc, ond in mnny ports or the \\'Orld it 

still docs. I lov.cvcr, in poor ogricultuml societies lhcrc is  not much of it to begin \vilh. 

Drokcn tools and \\'Orn 0loll1cs arc rcp.iircd, food scraps ore fed to livestock, humon ond 

onimnl droppings \Vere gathered up nnd sp�d on forntlonds o.s fertiliser, ond rags \Vere 

used to mnkc paper ond so on. In such places \\1Utc is seen a.s having on inherent 

voluc. Waste first becl1111C o problem in cities, ,vherc ii occwnulotcd foster lhon ii rolled 

away, creating on eyesore ond n hci!hh htllAl'd (The Economis1, 2009) 1 

The amount of \VOSlc o community generates lends lo gro\v \vilh its economy. 1 lwnon 

oclivilies create \VO.Sic, ond ii is .lhc wny these ,vo.s1cs ore handled, stored, collected and 

disposed of, which con pose risks to the environment ond lo public h�lh. In urban arc.is,

cspcciolly in the rapid urbanizing cities of lhc developing world, problems ond issues of 

Municip;il Solid \Vostc Monogcmenl (l\ilS\V�I) ore of 1mmcdia1c importance. This hos 

been ocknowlcdgcd by  most governments, hO\VC\ er rapid populotion gro\\1h overwhelms 

lhe capncity of most municipal nu1hori1ies to provide c..-cn the most b:i.sic services. 

Typically one lo  two thirds of the solid \\'ll.Sle generated is nol collected. As o result, the 

uncollected ,v.u1c, w·hich is oflcn also mixed ,viah humon nnd on1mal excreta, is dumped 
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indiscnminatcly in the s�ts and in druins, so contributing 10 flooding, breeding of insect 

and rodent vectors and the spread of diseases. Furthermore, c\/Cll collected \Ya.SIC is oflcn 

disposed ofin uncontrolled dumpsites and/or burnt, polluting wntcr resources nnd IUJ'.

Illegal dumping also poses a thrClll 10 the environment, public health 1111d safely. Some of 

lhcsc include: increase in rodents, insects and f\'CClors population \Yhieh lead lo C4S)'

spread of diseases, pollulion of the nir, Jond and surfncc and ground \\1llcrs leading to loss 

of biodivc13ily, emission of greenhouse � from decomposition and burning of these 

WI\Sles. Developing eounlrics foce ch.i.llenges rcgllfding environmental pollution (\\'liter, 

nir and soil) and one of the mos! conlributory foctor is  waste disposed illegally and/or 

,vithoul proper trcatmcnL Across our counlry Nigeria, communities and rural arcllS hove 

chronic illegal dumping sites, where \\'OSles from organic, papers, plaslics, bottles, 

refrigerators to tires ore discarded. /\iosl commonly, these items ore dumped along 

roodsidcs, di1ches and lields, w'OO<lcd Dre.IS o.od remote sites. These site., con beeorne 

breeding grounds for in.seers o.od rodents ond, they diminish the beouly and quolhy of life 

nCllf these arciu. 

1l1e cily of lbodon is cho.rnctcrizcd by o large number of ,llcgal solid \VD.Sic dump,. 

Densely populolcd orco.s such os Oje, Oke-foko, Beere, Ojoo, ond Agbo,vo, llIC

chamclc:rizcd by poor housing quality nnd lock proper planning. ln f.oct, houses buih for 

commercial purposes \\ere oflen buill \\ith no allO\\'ru!CC for set-bocks, facilities for 

sc,vogc and solid \\'OSie disposal (Oyc:n1y1, 201 I). Oflen the \\'ll.Stcs o.rc dumped in open 

oboodoncd lnnd space or 1 n  some easel behind residential buildings. These \\'llSICS Jnrgely 

consist of organic matter ,vhieh decompose under the favourable environmental 

tcmpcmturc ond pose serious polluuon problems to the ca>syslems (Agboola and Omueti, 

1982). As a result urban dwellers residents in the st.ale arc continuously at risk of 

infections such ns: cholc:ru. typhoid, diarrhoea, and foccol orol infections. Stunted gro,Ylh 

and malnutrition ore also common disc.ucs experienced. 

\V1151c connol W\\'OYS be con.fined \Vi thin one locolhy or nreo or Jurisdiction. Some fonns 

or \Ya.Sic (particularly those ossoclotcd ,vith acid min, greenhouse gases, ond nlr quality in 

2 
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• 

gcncrul} ore trnnsmittcd in Oie atmosphere, which respects no political, terrestrial, or 

oquotic boundaries (Chopra, 200S). 

Municipal solid \VlUtc is o significant contributor to grccnbouse g3S emissions and 

mojority of these emissions result from open dumping and landfilling 1n developing 

countrics including Nigcrin (Chalvntroki and Lazoridis, 2010). These IMdlill and open 

dumping conliibutcs to the GHG effect via the cmis5icu of mclhonc (Cl l4) gas ond carbon 

dioxide (C01) (lshigaki ct nl., 2005). C8' nnd C01 ore produced during the decomposition 

process of \\.1Stc organic content under anaerobic conditions (AbushM1n1oln ct ol, 2009). 

United Notions Frumc,,;ork Convention on Climate Change (UNFCCC) nlludcd thnt the 

\YIISIC �cctor is nn importnnt source of greenhouse gns emissions (Glf013s). According to 

recent notional cstimotes this sector produces on overage 2 - 4 per cent of notionnl 

greenhouse gas c1nissions (UNFCCC, 200S). Mclhono is regarded os one of the most 

importnnt 0110s because its global ,wm1ing potential has been cstimntcd to be more than 

20 tirncs of lhot of carbon dioxide (Eknncm ct al, 2013.). 

Greenhouse g(UC.1 ore kno1111 to occur notwully in the atmosphere nnd they mnkc the 

earth's surface about JJ°C 11'l1Jltlcr 1hon it would be if it ,vu.s not prc;;ent thus, making the 

earth bcarnble and 1111llTI enough for humans to live in (l-lop1vood nnd Cohen, 1998). 

Greenhouse gases ore ob1olncd from both noturul ond anthropogenic sources, though 

anthropogenic sources provide most of todoy's greenhouse goses. As these g11Ses build 

up in the otmosphcrc, they trap more heat neor the enrth's surface, causing the cruth's 

elintotc Lo become \l'llITTICr (YeSeul ct al., 2010). In the Inst decades, the GHGs produced 

ns o result of anthropogenic octiv111cs ho1 e been prevalent over those of natural origin 

(Hansen, 2004). The ,vastc sector is o s1gniliean1 contnbutor to OIIGEs nccounLDble for 

opproximotcly S% of the global greenhouse budget (TPCC, 2006). This 5% consist of 

mcth11J1c (CHc) emission from anaerobic decomposition of solid \VOSte and C4Ibon dioxide 

(COJ) from \\'llSle\111tcr decomposition (IPCC, 2006). 

The cl'alU4tion of the emission rate of gascou.1 polluLDnts from lnndlills is \'Cry difficult to 

control, 01ving to sevcrnl factors orrccttng the emission process, such ns. the gos 

produc1jon rote, the gns migration properties through the \\UStc loycrs nnd through the top 
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layer of the landfill, lhc gas collection efficiency, lllld meteorological factors 

(Abushamrno.Ja ct a l  2009). Enteric fcrmcnllllioo o.ssoclo1ed with domestic livestock, 

decomposition of wns1es in landfills, and natural gas syslems were among factors 

responsible for increase in greenhouse gas (GUO) emission in the United Stoics (US EPA, 

201�. • 

The disposnl o f  solid ,vuste producc.s greenhouse gas emissions in o number of \\'llys viz: 

the anaerobic decomposition or wnsle in landfills produces melhnnc; the incincrnlion or 

wns1e nlso produces carbon dioxide os o by-product. The emission of these greenhouse 

gasc.s hove today become a global issue. Over lhc pasl l\\t> decade$. The Notionnl Oceo.nic 

and Atmospheric Administration (NOAA, 2008) rcponcd thot Clllboo dioxide and 

mclhnnc incrca.scd by 0.6% nnd O.S% respectively in 2007 ,vhile a Iota.I of27% and 14S%

respectively since the prc-induslrinl limes. The United Notions frnme,,ork Convention on 

Climate Change (UNFCCC) in 1992 alluded pJ.rtics to the convention shall develop, 

periodically update, publish ond make ovrulable na11onol inventories of anthropogenic 

en1issions by sources ond rc,no,·ols by sinks or oll GHGs nol controlled by the lvlontrcal 

Protocol, using con1pomblc methodologies (USEPA 2009). Ho,,•evcr, there i s  no existence 

of lilemturcs detailing onlhropogeruc emissions. 

In Nigeria there is dcJ.rth or rc.sc.uch on GI 10 emission from dun1psitcs hence there is no 

qll4lllitolive dolO on C l  l4 ond C01 emission in the nun1c:rous dumpsilc nnd landfill 

scoltercd across the country nnd olso infonnotion un 11,c dumpsilc.s nrc locking. Therefore 

quantilotivc data on Ilic emission or selected GIIOs will provide stokeholders in climate 

change lhe significant contribution of illegal dumpsilcs lo 01 IG emission. It nlso ,viii stir 

rclevo.nl action in adopting effective \\'11SIC monogcmc:nl methods or technologies, because 

cfTcctivc nutigotion or greenhouse gos cn1issions Is importo.nt o.nd could provide 

covironmcnlol benefits and susto.inoblc development, os ,vcll o.s reduce adverse impacts on 

public hcollh (ropagcorgiou cl ol., 2009). Therefore this study \\'OS designed to 

cbMoctcrizc ,vas1cs, osscss COz nnd OMuol Cl14 cn1issions from selected 11lcgal dumpsitcs 

in lbodo.n South,vcst Locol Government Arca (IOS\VLOA), Oyo stole, Nigena. 
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• 

1.2. PRODLEl\l STATEMENT 

lllegol dumping poses a threat 10 the cnvironmcol, public health and safely. Some of these 

include: increase in rodents, insects and vectors popul11tion ,vh.ich lead lo  easy spread of 

insect/vector propagated disea.sc.s, oir pollution, land, surface and ground waler pollution; 

leading lo 1055 of biodiversity, emission of grcrnhouse gases from decomposition and 

\\'OSie incineration . 

The dcmogrophic expansion ond increased industrial and commercial activities have 

caused on nstronomieol increase in the volume and diversity of solid ,vn.stcs generated in 

Nigeno (Aluko, 2001). /u the population increases, the urb.ln centres generate huge 

quanutrcs of solid and liquid \\'OStCS, \\'hose dispos.il poses serious problems 10 the 

go�-cmmcnts (Agboolo and Omueli, 1982). Ibadan, like other urban centres in Nigeria is  

clwactcriud by large numbers of illegal solid ,vastc dumpsites. Most of the illegal 

dumpsiles are located in tho high and medium denl>ity areos and they are not evocu11t°'1 

regularly 

lblldan is c,cperiencing tho problem of municipal \YDSte rnonngcmcnt, principally o.s a 

result of unplanned development, rural -urbon migration and rulluml inCl'C35C within the 

ciry (Ak.inb1yi, 1992). For irull1nce, the populo1ion of fbndon based on 1963 «nsus ,vas 

582,000 \Ylth 468,000 (80.4te) liYJng in the inner core ,vith a gro,vlh rote of 3.0% because 

the lo,v income 11oup dom1rui1c.s the population of lblldon city, the core oreAS are olways 

inundated with orpnic waste, especially lc11,•es ,vhich ore used for ,vrnpping foods from 

lime immcmoriAI. 

People collect all lhe wastes into I common bin or basket without ony scgn:golion 1111d 

dispose of 01 convenient pince, e.g. vaC4nl lots ou pu!>llc or pnYDIC property, abandoned 

residential or commercial buildings, which are onen lllesnl, contom1na11ng surface and 

gTOund water and posing major health hu.atdJ.

These waste dumps decomposing under the tropical heat pose scnous threats as they can 

cause I vnncty of impacts if not properly managed One of these impact, 1s the thttat of 
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climate change. Climate change ,vhicb is o growing concern in the \\'Orld todny is caused 

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

1.J. RATIONALEOFTHESTUDY 

- In the 21st century, manngemcnt of municipal solid wuste (MSW) continues to be on

importlult environmental challenge facing the ,vorld because it bears the intrinsic

consequence of climate change. The \Vorld llealth Orgllllis4tion \VHO hns estimnted that

o�-cr 10 percent of prc,entable i l l -he31lh is due to poor environmental quo.lily, to ,vhich

uwlequate \\-.Ute m:u,ogement is a prime contributor. Diarrhoea, malaria nod protein 

energy mo.l_nutrition alone c:.iused more thM 3.3 million dCllths globally in 2002 ,vith 29% 

of these d�ths occurring in African region. Early last year investigations rcveo.led that 

over 200 people ,vcrc killed by meningitis in Nigeria and Niger Republic in one \\'ttk. 

There \\-ere outbreaks 1 n  76 rue.is. There \\-ere 25,000 suspected cases and I, 500 deaths in 

the first �er of2009 (Akingbadc, 2010). 

t.1os1 Afnean cities today reveal \YnStc-managcmcot problem such as heaps of 

uncontrolled garbage, roadsides littered ,vith refuse; streams blocked ,vith Junk, disposal 

sites conrutuunc I bcAJth homrd to residential QfCIIS, and inappropriately disposed toxic 

\\'Utc:I, Acros:s our country Nigeria, communitic., and runiJ arc4S have llleglll dump sites 

An estimated 48% of the WIUte generated in Nigerian urban cenires is dumped on 

unauthonzod location,, (Nauonol Ourcou of Statistic.,, 2009) 

Globally, efforts are being made to control arcenhousc gM (OHO) emission from various 

sources, WIUle sector is one of them (Chalval.7.Ak, and Louridis, 20 I 0). \VII.Ste statistics 

are also lacking due to the to,v level eo�crnge of ,vute collecuon. Yet, such infonnotion is 

occcsSllry for uodcm411d1ng the likely impact of the sector on emission., of greenhouses 

gases (USEPA 1998; ADB 1998, IPCC 2006) 

for crTcetive mitip11on of Climate changc/Olobal Wllm'lina, all sources of OHO, arc 

assessed and dala obtained When &UCS)mcnts arc bemg carried oui, It Is 01 !Os from 

indUS1ries or vehicles Ow arc the main u11get1 assessed ,vh1lc other sourcell ma) be 

ianored. llowcvcr, dumpsites whether open or sanitary arc lno\\11 to i;mcnitc GHOs 
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U1ough not as much as afore mentioned. Therefore, this study \\'IIS carried out to generate 

data on CO2 and CI-I.. emissions from open, illegal dumpsilcs ,vhich ,viii contribute to the 

generation of data nnd furthermore assist in the effective mitigation of GHGs ond it.s 

effects and also provide information for advocncy ond policies on \\'IISte management. 

• 

1.4. OBJECl"IVES 

1.4.1. Broatl Objective 

To assess the greenhouse gas emissions potentiDl from selected illegal dwnps in Ibadan 

south ,vest Locnl Government Arc:! of Oyo state. 

1.4.2. Specific Objectives 

The specific objectives of this research ,vere to: 

I. Document the cnviroruncnlDl characteristics of each dumpsitc.

2. Assess the concentration of greenhouse gas emissions (carbon dioxide & methane)

from these illegal dumps using appropriate meters.

3. Owuctcrize 411d quantify the solid ,vastes.

4. Determine the knowledge, attitude nnd practice of study pnrticipants locnted ,vilhin

selected illcgiil dwnpsitcs on ,voste disposal nnd greenhouse gases.

S. Assess the health trtatus of the illegal dump sites on study participants in the study

lltCII-
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• 

CIL\PTER T\VO 

LITERATURE REVIE\V 

• 

2.1. \VASTE 

Waste is generated from o.11 nctivitics of mnn nnd as mnn's activities incn:4SC:S o.nd his 

environment gets more nnd more urbanised, the more ,vas1e that is generated. Mnn 

discards many things daily ranging from ordinary rubbish to old ne,vsp:ipcrs, packnging, 

cleaning miiterio.ls and mnny different kinds of junk. There is no definitive list of ,vb.DI is 

and is not ,,':lSte. \Vast cs ho,vevcr can be defined: 

• According to the University of Minnesota (2009) ,vaste is a material that is no longer

needed, WllOled or used. A ,vaste is unusable or is intr.nded to be discarded.

• Waste according to the Basel convention: \Vo.sics ore substances or objects ,vhicb nrc

disposed or nre Intended 10 be  disposed or nrc required to be disposed of by the provisions

of nation.nl lows.

• A:s any discarded, rejected, obandoncd. un,Villltcd or surplus mailer, ,vhelher or not

intended for sale or for recycling, reprocessing, recovery or purification by II sepnmtc

operation from that which produced the molter (EPA, I 993)

• According to the United Nations Sllllislics Division (UNSD, 1997) ,vo.stes nre m.ateriols

that are not prime products (thot is products produced for the market) for ,vhJch the

generator h4s no further use in terms of his/her own purposes of production,

tran.Sformation or consumption, and of which he/she wants to dispose.

Types or wastes 

Waste 1s o generalized word which cnn be divided into l\\'O major types. They include:

2.2.1. Jla1.11rdou1 \V:islc

According to the University of t.1iMcsola end the Lone Star College (2009) Haznrdous

Yi'UICS is a waste or combination of wastes of a solid, liquid, contained gaseous or
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• 

semisolid rom1 '"hich may cause, or pose n subslnntial present or polcntiol danger to

human health or the environment. It bllS certain huard characteristics such as being 

radio:tctive, infectious, pathogenic, ignitable, toxic, corrosive, re.ietive, carcinogenic or 

mutllgenic. Hllzatdous ,,'aS!cs arc tommonly handled by recycling, combustion, 

stabilization, chcmicol-physical-biologicol trcotment, nnd land-filling . 

Some special wastes arc hnznrdous . 

2.2.J. I. Radioacth,c wiutcs 

These ore ,VIIS!cs tho1 cmll p:uticlcs or electromagnetic rodiotion {e.g., olphn particles, beta 

p:uticlcs, gamma roys, and x rays). Radioactive ,vastcs cnn be high level, lr.lJUUr.lnic, or 

low level. I ligh-levcl radio3c1ive ,vastcs ore from spent or reprocessed nucleor rc11c1or 

ruct. Transuranic ,vas1cs are from isotopes above uranium in the periodic table They ore 

acnemly lo"· in radioactivity, but hove long half-lh'c.s. Lo,v-level ,vostcs have little 

radiooctivity and cnn ofien be handled ,vilh little or no shielding. R.odi.1tion can dnmage 

livina cells nnd c.iusc cancer. Although recycling and incineration moy reduce ,wstc 

omount.s, the primary method ror hondling radioocti\.'C ,vastcs is long-tenn storage 

{Evcrclt, 2013). 

2.2.J.2. J\tcdlcal \\ IJICJ

These Ql'e \\ilSlCJ generated 01 hospitals, clinics and other medical rocih1ics. They can 

either be inrcctive, pol.sonous, nnd/or emit mdhulon Though they may h:1.,.-e huardous 

clwackrisucs, they arc not regulated u h:izordous ,vastcs. r,..fcdicol ,.,.uslcs ore sterilized, 

duinfcctcd, or incincroted, cspccu1Jly ,nrcc11ous ,,'IU1cs. They can also be disposed by 

recycling or landlilhna (Everett, 2013) 

2.2.2. Non-haznrdous w1Jlcs 

These arc ,vastcs or combwuon of \YIStc, or a solid, hquld, conlllincd go.seous or 

acrrusolid ronn that docs not cause I hwrJ to the publtc or the environment 

{www.1.tt0waslwncrica.com). Non-huardous solid ,·.astcs c.iusc Issues such u littering 

and odours, leachate from the lnfll118tlon or Y,11er through the \\11.Stc, nnd off-gases 
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ensuing from biodegradolion. Non-hn:z.ottlous solid wastes ore commonly handled by 

recycling, combustion, land-filling, nnd composting (Evercll, 2013) 

1 IO\\'CYer, under these 2 major heoding.s, ,YDStcs can be further sub-divided into solid, 

liquid or g:i.seous \YIIStcs. 

• 
2.2.2.1. Ll<1ultl \\'lutes:

for a \YBSle to be considered iu non-liquid ,Y11Ste it h4s to lwve the follo\ving 

requirements: a solid content of ot least 20% and liberate no free liquids \\'hen tranSportcd; 

or no free liquids when tested in 11ccordnncc with the US EPA Point Filter Liquids Test 

(Ministry for the Environmcnl, 2004) nnd hbe111tc no free liquids \\hen transported. 

Thcrcrore, we con infer lhot liquid ,,.i.stcs will not have the obove requil"Cmenls. \Vhile 

according to the Encnrtn diclioruuy, liquid ,vnstc Is any un,Yll!ltcd flo\ving substance thot is 

fluid DI roon, ten1peroturc or othcnvise 

It must be transported in contnincrs or through pipes. Ex11mplcs include sc,vage, 

contaminotcd ground,vatcr, and industrilll liquid discharges In some cases, direct 

dischorge to the environincnt moy be allo,\'cd. I lo,vevcr, depending on the \YBSte's 

ch0111cteristics, direct dischorgc moy couse unacccpt.ible environmental horm. \Voste may 

contain p:11hogens ond could be toxic. This could lead to disease or deoth. Liquid ,vutcs

ore onen handled ot ,,.utc\\'Dler treatment plants, followed by dischorge to the 

environment (Everett, 2013). 

Sludgcs result from hquid \\USlc treatment ope11111ons such as sedimentation tanks. They 

conlllin various ratios or liquid nnd solid moterioJ Sludges are commonly handled with 

lrc4tment, combuslion, lilnd·lilling, and land opplicolion (Everell, 2013). 

2.2.2.2. Gnscous nnslcs 

Gaseous \\"OStes ore uncontoincd airborne emissions nod effiuenls thot moy consist of 

particulate m:atter, dust, fumes, gos, mist, sn1oke, vopor, or ony combination. They are 

primarily generated by con1bustion (e.g , internal combustion engines, incinerators, coal· 

tired electrical gcne111ling plo.nts) and intluslriol processes. Depending on their 

characteristics, g11Scous ,vostcs can be odifcrous or lox1c. Some nrc 1mplico1cd in globru 
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• 

• 

wanning, ozone depiction, and smog. G:ucous W3Slcs may be released to the atmosphere 

or copturcd/trea1ed \vith pollution control equipment (Everett, 2013). 

2.2.2.J. Solid ,vaste 

The llitvironmcnl Pro1ec1ion Agency, (I 972) defined \Ya.SIC n.s II useless, un\vontcd 1111d 

djscordcd material \Yithoul sufficient liquid to be free IIO\\ing. According to Adcdi� 

( 1983), Solid waste is any solid material or substance that docs not hove any lmportJlllt 

value at the pnrliculor point in time to the user. Also, Savas, (1977) reported thnt \\'OSie 

consists of discorded solid materials resulting from domestic 11nd community activities and 

from indus1rial, commercial nnd agricultwnl operations. 

The United Stoics Congress, In the 1976 Resource Con.1crvatlon and Recovery Act 

defines solid ,vnstc ns any garbage, refuse sludge from o ,vnstc t�tment plant or air 

pollution control facility and other discorded materials includins solid liquids, semi solid 

or contllincd gaseous motcrials resulting Crom truluslrial commcrciol mining and 

agricultural community activities. l!�llJ'llples include paper, ,vood, metals, gl11SS, plastic, 

and con1111nina1cd soil 

2.2.J. Cl:usllicatlon or olld \\lastcs 

Solid \Yll5te also hns various clwlficatlons since there ore various definitions. 

Ngch, 2008 clnssificd \vnstc into b1odcgrndable and non-biodegradable \vnstcs. 

Diodcgrodablc ,vnstes ore substances that ore readily decomposed either in the presence or 

absence of oxygen E.g. \·c:gcloblcs, 11nimal, plant or food remains. It can be changed bock 

to the natural state by lhc action of bacteria 11nd \\ill therefore not damage the 

environment. \Vhlle non-biodegradable \\'11SICS nrc substances that do not decompose. 

They retain their original fonn e.g. metnls, pl11Stic.�. glass, nylon etc. 

Adc:dibo (1983), cl11SSificd \\'II.Sic into combustible nnd non-combustible ,vastcs. 

Combustible ,vnstcs are the substances that con be destroyed ensily through burning. 

though this method may be harmful to the environment especially the oir e.g. popcr, dry

plont and animo_l remains, nylons, plastics etc \Vhilc non-combustible \\'l\Slcs ore 

subsl!lnccs ore that ore dimcult to bum e.g. mcl4ls, glo_ss 
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While Hoomwcg Md Thomas, 1999 clnssified wastes based on their sources. They 

include: 

• 

• 

• 

Rcsidcntlnl - ,vastcs obt.nincd from homes, single or multiple dwellings. E.g. food 

,vnstcs, paper, metals, ,vood, textiles, special wastcS (such as consumer electronics, 
• 

oil, tires) and household houmlous wastes. 

lnstilutionnl - ,vnstcs obt.nined from hospitals, prisons, schools etc. Exnmplcs 

include: paper, plostics, food ,wstcs, mclD.ls, houmlous ,,11.Slcs. 

lnduslrial/Mnnufocturing - ,vnstcs obt:1incd from industries such textile industry, 

chc1nical industry, construction industry, n:fiocrics. E.,cnmplcs include: 

housekeeping ,vnstes, food ,wstcs, construction nod demolition materials, speclnl 

,vnstcs, packaging materials, scrap materials, ,vood, steel, concrete etc. 

• Agricultural - ,vnstcs obtained from orchards, poultry farms, feedlots, vincynrds,

dairies clc. l11cy include: animal ,vnstcs, plant wastes, houmlous ,vnstcs -

pesticides, spoiled food ,vns1es.

• Commercial - \\'IISICS oblnincd from hotels, rcstaurnnts, market places, office

buildings, stores. Examples include: paper, food ,,'IIStcs, glass, plastics, ,vood,

mclD.I,, special nnd h=dous \\'IISICS,

• Municipal - ,vnstes oblnincd from street clenning, lnndscoping, po.rk.s. bcllchcs,

other n:cre.1tionnl centres, tn:alment plants. Examples on:: sludge, street

s,vecpings, scnerol ,vnstes from parks etc.

2.2.4. l\1uolcipol solid wnstc (i\1S\V) 

MSW is defined non-air nnd sc,wgc emissions created ,vilhin and disposed of by o 

municipality or government authorities, including household garbasc, commercial refuse, 

construction and demolition debris, dead onimols, nnd abandoned vehicles (Cointrcnu, 

I 982). The World Bank in I 994 defined municipal ,vnstcs as ,vostcs gcncrnlcd by 

households and also ,vas1cs of similnr chorocler derived from shops, offices and other 

comrnerclol units. The majority of substances co1nposing municipal solid ,vostc include 

J>llpcr, vegetable molter, plastics, metals, textiles, rubber, and gloss (USCPA 2003).Thc 

proponion of dilTcrcnt conslltucnts of wnslcs varies from season to season and place to 
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• 

place, depending on the life5tylc, food lulbits, standards of living, the extent of industriol 

and commercial activities 1n the llt'C3 and so on (Kntju, 1994). 

In Nigeria municipal \YD.Sic density generally ranges from 280 - 370 kg/mJ, W&UIC 

generation rate is 25 million tons OJU1unlly and daily gencrnlJon rute ranging from 0.44 

kg/cop/dny in ruml areas to 0.66 kg/cap/d in in urban areas (OS'vuelekA, 2009). W&UIC 

gcncmtion and composition is grcntly influenced by population, Income, economic 

(IIO\Ylb, scnson, climnte ond social behaviour. In Nigcrln ,vastc strcrun generally consist of 

putrcsciblc, plnstics, pnpcr, textile, mellll, glnss. In 2009, lbadnn hod a populntion of 

307,840 and the \YllSte generation ,vos O.Slkg/Cllpit.n/day (OG'vucleka. 2009). Also, the 

mean gencmtion rute per day obt.aincd from II study done by the SuslDinoblc lb:idnn 

Project (SIP), Oyo Slate Mirustry of Environment in 11SSOCi11tion ,vith United Notions 

Enviroruncnl Progro.n11ne (UNEP) nrc O.S2 kg/capita/day, 0.69 kg/capit.n/d11y, 0.4S

kg/copita/d:iy ond 0.30 kg/copit.n/doy 1n Ibadan southwest, lyaganku GRA, Okcfoko and 

NTC Joyce D respectively. In industri11.hz.cd countries, ho,,,:vcr 0. 7 kg to  1.8 

ki;/pcrson/dny genemlion role is common. The more \\'3Slc ,,·e gcncmtc, the more we hove 

to dispose of. 

2.1.J. Con1roslllo11 of \Vasrc.1 

Solid \YUSlc is 1nodc up of various n101crials which may be dependent on the source. It CM 

be seen thot gl'Clll n1ojorl1y of the 10101 solid waste generated in Nigeria is organic. The 

high level of reuse of rce)cloble \YUSte reflects the c.<lent of poverty in the developing 

countries. In dcvclop1ng countries, ,,'3Stc strellll'I is o,·er SO% organic mo1eriol (Hoomv.eg 

ct. al., I 999) (e.g. food ,vos1es, an1mol and plant remain elc); those things that can decoy 

c:isily. The rcmnining is mode up of non,biodegrodable ,vastes (e.g. metals, glass, rubber, 

etc). 

2.J. \V1utc l\Jnn11geincnl 

\V111c management lncludc:.s all nctivilics th111 seek to minimise the hcnlth, environmental 

and aesthetic implcts of solid \\"!ISies (Kantnlgav,, 20 I 2). Also, Ousinc.ss dictionary 

denned Waste mMngemcnt: thor ii cncomp:isscs mnnogcmcnt of nil processes and 

resources for proper hnndling of ,vostc mnrcriols, from mninlcnnncc of \\"llSIC transport 
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truck, lllld dumping focilitics to compliance with health codes Md environmental 

regulations. 

ACGOrding to Encortn, another nome for m&ru1gcmcnt is trcntment. \Vaste trcntment 

techniques seek to transfonn the waste into o form thnt is more lllllllagcnble, reduce the 

volume or reduce the toxicity of the waste thus making the ,w.ste eMier to dispose of. 

Tre:itmcnl methods ore selected based on the composition, quo.ntity, and form of the ,w.ste 

material (\Y\Y\v.cycn,orat • 

2.3.1. Dun1psltc.s 

According to the AmeriCllll I lcrilJlgc Science Dictio1141')' (2009) a dumpsire Is a disposol 

site \Vhcrc solid \\'llStc, such as paper, glass, o.nd mclAI, is buried bet\\Ten layers of dirt o.nd 

other materials in such o \VOY as to reduce contamination of the surrounding lo.nd. 

2.3.2. Jllci:nl \1·11stc lllJposnl 

Illegal dumping Is disposal of \\'DSte in ao unpermillcd IU'C4. It is  also referred to as 'open 

dumping', 'fly dumping' or 'n1idnight dumping' because materials 111e oflcn dumped in 

open 111eas, from ,chicles along roadsides, and late ot night (US EPA, 1998) lllcgol 

g111boge dumping con be defined as intentional o.nd illegal obo.ndonmcnt of household or 

industrial material on public or pri\ ate property (Dro\\'Tl ti al., 2002). Illegal dumping is 

the unlo\vful deposit of \\'11Stcs hirgcr than litter onto h111d (Dep:inment of Environment 

and Clim11te Change DECC, 2009) It include., \\'llSIC materials that hove been dumped, 

tipped or othcl'visc deposited onto private or public land \vhere no  licence or approvnl 

exists to accept such \\'llSle. Illegal dumping v1111cs from small bags of rubbish i n  o.n urban 

environment to larger scale dumping of \VII.SIC materials in isolated a,cas, such 11S bush 

land. Illegal dumping is a nuisance because of the physical dangers, aesthetic distnste, 1111d 

costs associated \,ith it Illegal dun1psitcs could also be dumpsitcs that ore improperly 

sited or unplanned dump sites which a,e open and mostly uncared for. 

Improperly sited open dumps deface severol cities, thereby endangering public hcolth by

cncoumging the spread of  odours o.nd diSCAScs, uncontrolled recycling of conlarninnted 

goods, nnd pollution of \wter sources (Adcgokc 1989, Singh, 1998)

14 
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The wo.stc generated in o community is the rcllcclion of the \YOY of life, ,vcallh ond culture 

of the people (UNCHS, 1989). A community's v.'3Stc disposal pcn:eplions study \YOS 

carriccJ out by lntcmollonol Union for Conservation of Nature (JUCN) in Abbollabad 

shO\\'W thot there \Ylll no difference in behaviour bcl\\'l:Cn poor Md non-poor households

ln lhe method of disposnl. The only dicrercncc, \\'!IS !hat the poor households tend to

dispose their \\'ll.Slcs closer to their places of residence. Solid ,�,ute is mlllnly disposed of 

on controlled IMdCills, open dumps, Md v.11ler borlics. Uncontrolled burning ofdump.s o.s 

,,ell ns bun1ing of refuse from homes such o.s secret documents, rag.,, Md tares is common. 

2.J.J. Solid \Vastc., l\lanagcmcnt Procwcs

According lo Rousta, 2008 the processes of \\1Ule =agement include:

/ \Vu1c r-, 
I Cicncrotlon ) 
' I,' 

... Wuto tw.dll,._ scpll'IIIOI\ 
sto� and proce.ssl .. 
nl the SOI.RC

Collcctlon 
• 

, 

n-rcrand 
Scplt'Allon and process I� 

Towpon 
and tnNfonnallon or 
solid """'c 

Dbposal • 
-

Figure 2.1: Solid n·:utc 111nnagcn1cnt functions and the lnterrclntions bctwctn thtm 

Fig. 2-1 is dcmonstrou:d the simplified of the function of solid \YllSle managcmtnt. The 

functions of solid \\'3.SIC ,nanagcmcnt cncon1pass {I) ,vnste generation, (2) \YllSle ho.ndling 

and scp.iration, storage and processing at the aourcc (J) collccllon, (4) separation and 

processing nod Lronsformolion of solid waste, (S) tmn.srcr o.nd Lmnspc,rt, (6) disposal.
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a) \Vute generation

All UJC: activities which cause to t.hro\v owoy the usclw and unwonted matcrinJ during the 

proccs.,, monurncturing, distribution and consumption are defined as \VUSte generntion. 

b) \Va_ste handling and separation, storage and processing at the source

This second runctlon itself is  included hMdling and sepnrotion ,vhich ore the activities 

Involve to store the ,vaste in the eont.o.incrs. Hnndling means the movement bf loaded 

containers to the point of collection. The impo!Wll function ,vhich eAn be troced is 

scpru,1tio11 ot source. II can not only prepare the motcria.l in the ,,115tc for recovery and 

recycling but also it can decrease the hi12.Dtds of ,,11Stc. Many developed cities sto.rt their 

MSWM from this (IOint. 

c) Collection

Collection is the task which cneomJ»SSCS the gathering of solid ,vaste ond scp;unted the 

material nnd nlso trnnsport of them to the location ,vhcrc the \'Chicles m\1$1 be emplicd. 

Always cost of this function is very high. The distance to ,vaste transfer station as \\'ell as 

the amount of \\'llSle arc the significant factors in this function. 

d) Scporollon nntl processing anti tnaosform11tion of solid 1''11Jlc

Separation nnd proccs.sing ore the ochv11ics \\h1ch arc related to recovery, recycling, and 

combustion of the \\3.SIC separalion n,1111ually or mochincry shredding, and separation of 

ferr0\1$ by U$ing magnets, volume reduction by compacting and combustion. 

TrnnsTonnotion means to reduce the volume nnd the \\eight of ,vastc before disposal by 

tJUnSforming them to the usable source by chernical or biological treatment. ProducU1g 

biogns during anaerobic digestion is o clear exn1nple of this function. 

e) Tr:11ufcr anti tr.ins11orl

Transfer of ,,115te rrom IJ1c smaller trucks to lho big one ns \\"CII ns lnlnsport the \\"II.Ste 

from rho collection stations to the process s1111ion or disposal one Is II descnp1ion or this 

function 
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[) Dlspo11I 

This is the final step in MSWM. Some matcnal, lnlnSferrcd directly to the londlills but 

there arc other wo.stc., \Vhich arc gencroled du.ring other octivitic., in \\'ll.Stc ITUll13gemeot 

that also must be tnuurcm:d 10 the llllldfills too. The important roctors of lo.ndfilling arc 

considerina its cnvironmcntol impacts ond hc:ilth,problems. I Jo \\,:ver lo.ndfilling is o task 

\\hich should be responsible ror the public henllh o.nd the need or  the future generntJon on 

the lond 

2.4. \Vastc Olsposal Options 

\Vo.sic disposal is the lhro\ving awny or dumping or un\vanted moteriol through land filling 

on dumpsiles, incineration, ond composting, among other methods (Miller, I 996; 

Michaels, 2002). The rour most common methods or municipaJ solid \YUSIC

IIC3lmcnt/n1onogcmcnt ore lnnd-lilling, incineration, composting ond onoerobic digestion. 

Incineration, composting ond onocrobic digc.s11on ore volume reducing tcchnolog1cs; 

ultimately, residues from these methods must be lnnd-lillcd (Seo ct ol 2004). In Nigeria, 

the n1ojor n1cllllS of \vnslc dispo531 ore l�dlilling, composting and incineration. 

Landfilling is tl1c major method of \\'!ISie disposal used in Logos ond lb3don but most nrc 

not sanitized lltld ns such release hllffllful emissions into the environment \Vhich omong 

these nrc greenhouse gases e.g. methane nnd nitrous oxide. 

Defore any of these methods moybc used there ore other me.ins of preventing \VII.Sics. They 

include: 

2.4.J. \\11ulc Sccrcgatlon 

It refers to o solid \\'3Sle management practice of separating different m11tcrial, found in 

solid \YDSIC in order to promote recycling nnd rc-wc of resources nnd to reduce the volwnc 

of ,vustc for collection nod disposal {\VW\v.skoolo.com) 

2.4.2. \Vastc rcducllon 10d rcu1e 

It eliminates the production of ,v:iste 111 the source of usUlll generation o.nd rcduccs the 

demands for large scaJc trcolment and disposal fncilit1cs. Methods of \\OSie reduction 

include mnnufocluring products ,vith less packaging, cncourog1ng custon1ers to bring their 
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own reusable bogs for packaging, encouraging the public lo choose rcusnble products such 

as cloth nopk1ns ond reusable pl11.S1Jc ond glass C-Ontoincrs, backyard composting and 

sharing ond donoling nny un,vnnlcd items rother th.in disca,ding them (\YW\V cycn org). 

2.4.J. Recovery 

II involves the cxl.mclion of o substnncc or energy from a source of ,VIISte. 

2.4.4. Rtcycllng 
• 

l11c lcnn of recycling in the solid \\'II.Ste mll!Ulgemcnl concerns the activities \\luch Involve 

lhe separotion ond collection of  the recyclable matcrinls for reusing, rcmonufoc1uring and 

recycling of new products (Rousta, 2008). 

2.5. Convcnllonnl \V11slc l\l11nogcmtnl l\fclbods 

2.5.1. Anncroblc Digcslion 

II is defined os lhc breaking d0\\11 1hc orgonie \\uslc by ooclcrio in 11J1 oxygen-free 

environmcnl (Rouslo, 2008), The by-products in Ibis process ore: 

(I) Diogn.s, ,vhich Is mode up obou1 601/, mcthonc (CH.) nnd 40% corbon dioxide (COi).

This can be burnt to generate heot ond/or electricity,

(2) Bio liquid or liquor digcs101c, ,,hich con be used, if of suitable qwillly, to improve

soils o..s o conditioner or fertiliser

(3) Fibre digcstote, \\h1ch con olso be used, ifof sui1able qWtlily, ns a compost to opply lo

soil.

Anaerobic dccon1posi1ion occun naturally 1n s,vamps, ,w1er-loggcd soils and rice fields, 

deep bodies of \\'Dier, ond in the digcslive syslems of 1cnni1cs Md large onimals. 

Anaerobic processes con be monogcd in o "digcsler" (on oirtighl IDflk) or n covered lagoon 

(a pond used to slore monurc) for waste treatmenl The primlll)' benefits of anaerobic 

digCJtion ore nutrient recycling, \\'OSie trc111mcn1, ond odour control Anaerobic digestion 

hos been used exlcnsivcly 10 stabil1z.c sc,vage sludge, and has been odaplcd more recently 

10 process lhe orgnnic fmclion of MSW 

Biogos is scrubbed so it is lit 10 be used in the gencmllon of elcctric11y or ns o fuel. The 

mclh311C gas thol is  produced con be used to generate clectnci1y. Anaerobic sewage plonts 
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produce significant qWUltities of mctl1nnc, ,vhich can be used lo generate electricity. 

Liquid and solid orgo.nlc fertilisers ore also formed, and can be sold lo cover operating 

costs. Dcnmork for example, lrellts 1.1 million toMcs of \\'8Slc by anaerobic digestion 

every year (1\vigg er of., 2002). 

\Vastc mnn11gcmcn1 using cnacrobic digestion has st8J1cd in Nigeria though still ot small 

scales. The United Notions Development Programme (UNDP) funded II project in ,vhich 

methnnc gas \\'llS gcncrntcd from nnimal ,vnstes in Moniya, lbadllll. The gas generated \YllS

then used os cooking gos. 

2.5.2. lncincrotion 

This is the combustion or ,vaslc in the presence or oxygen. After incineration, the \\'aSICJ

arc: convened to carbon dioxide, ,voter vopour and nsh (,Y\Y\v.cycn.org). Incineration is 

carried oul both on a small scale by individuals and on a largo scale by industry. II is used 

10 dispose of solid, liquid and semi-liquid ,vnste. II is recognized as a practical method of 

disposing of ccrtntn hoznrdous \\11Slc materials (such as biological medical \\'3Slc). 

Combustion 1n an incinerator is not nh,'llys perfect and there have been concerns about 

miero·pollutnnlS ,n gaseous emissions from incinerator swcks In the UK, In the 1990s, 

many hospitals lu\d clinical ,vnstc ,ncinerntors Ho,,ever, emissions from the burning of 

haz.ardous hospiwl ,vaste ,verc said lo be too high under the En,ironmenlnl Protection Act 

of 1990 Mnny hosp,tols could not meet the nc,v regulations and \\'Crc forced to shut the 

inc1nerntors down Today, hospitals tend to shore one large 1ncinerntor to dispose of the 

wnslcs for a number or hospitals ((T"igg tf al, 2002). For exnmple, the University 

College Hospital h4s an 1nc1ncra1or in ,vhich mcdiccl \\'llSlcs nrc disposed by burning. 

Also, p311icular concern hos focused on some very persistent organics such 

as dioxins ,vhich may be created within the 1nc1ncrn1or nnd \\hich may hove serious 

environmental and health consequences in the area i1nmedintely around the incinerntor. 

This is so bccaU5C dioxin.sore a group of dangerous chcm1cnls kno"'" as persistent organic 

polluwnts Dioxins arc of concern bccnusc of their highly toxic po1en11nl (\VI 10, 20 l O). 

Incineration is common in countries auch as Japan ,,here land is s�rccr, a, lhc.sc facihtics 

gcnernlly do not require as much area a., landfills. \Vnstc-to-cncrg)' (\VtE) or energy-from· 
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wns\e (EI\V) is n brood lcnn for facilities \hot bum ,vnste in o furnace or boiler to generate 

heal, steam and/or electricity ( en. wikipcdio.org). 

lncincrotion can lcod to U,e follo,ving ecological impJcts: 

• 

• 

• 

• 

• 

Atmospheric pollution and the incombustible solid ,vnste ,Ybich requires further 

disposnl, 

Lends lo globnl ,vnnning (1nclhnno - greenhouse gas) . • 

Release of toxins e.g. Dioxins and furnns from bun1ing plastics. Short-lenn 

exposure of humans to high levels of dioxins may result in skin lesions, such ns 

chloracnc nnd patchy darkening of the skin, and altered liver function. Long-term 

exposure is linked lo impninnent of the immune system, the developing nervous 

system, U,e endocrine system and reproductive functions (\Vl-10, 20 I 0). 

Chronic health effects such ns Increased rates of bronchitis nod reduced lung 

function (\VHO, 2000), shortened Life span, nnd elevated rotes of respiratory 

symptoms and lung cancer (EPAQPS, 2001). 

Reduces visibility due to smog being fonned. This could lend to rood accidents . 

2.5.3. Lnnd filling 

It is o disposal site for nonhoznrdous solid ,vastcs or in some coses hoz.ordous \VOStcs .. The 

,vastc is spread into layers, compacted to reduce its volume, and covered by mntcrinl such 

as cloy or soil, ,vhich is applied nt the end of coeh operating doy (USEPA, 2002A). 

Landfill is the most common means of ,vnstc mnnogement even though lnndfills hove bttn 

proven to contaminlltc drinking \\'Iller in certain arens. It is the most cost eCfectivc method 

of disposal (Sandhu, 2010). Presently, in Nigeria, lnndlilling is o mnjor fonn of ,\'llSte 

disposnl. In Ibadan, there arc londfills ct Abn-Eku olso kno\vn as Afofunra on Akanro 

Rood, Lapitc on Oyo Road. A,vot.on olso kno,vn os Apcle on Akufo-lbadnn Polytechnic 

Road lllld Ajakanga on Challenge Rood (CPE, 20 I 0). 

Some ,vns1es from sewage sludge, mining ond quarrying on: o15o placed in lnndfill s.itc,. 

Gases nrc produced in landfills due Lo the on11crobic digestion by nlicrobes on any organic 

matter. This gos con be collectcd and florcd orr or used 10 generate electricity in o gos fired 
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iwwplant (Twi11, Crcss\\-ell & Buchdahl, 2002). LnndfilJ g.o.s monitoring can be carried 

OUl to IIIOII the praencc of a build-up of gases lo a harmful level. 

Acc:onllna to Kampo-uno.com, 2013 poorly mnin1ained londfills con cowc the follo,v1ng 

ecoloalcal Impacts: 

• landfills can cause impacts such as ,vind-blo,vn liner. otlr'Dction of vermin, spread

of diseases

• General Ion of lc;ichate which con pollute groun,hvoter and surface \Yater.

• Emission of l:indfill gas (mostly composed of meth:inc and CMbon dioxide), \\hich

is  produced as organic waste brcruc.s do,vn lllloerobically. This go.s con create odor

problems, kill surface vegcllllion, lllld is  a greenhouse gos.

• \Vherc landfill sites ore unlined or unconfined, leachate fluids fonncd from

decomposing ,vastc can pcnncate through the underlying and s111TOund1ng

geological stroto, polluting ground,votcr ,vhich moy be wed for drinking \\'3ler

supphc.,. The lcochotc n111y contain II range of chemical contnminnnts, including

lugh levels or phenols (,vhich cnn give rise to significant tostc o.nd odour problems

in drinkJng-,voter follo,Ying chlorinntion), ammonio, nitrate nnd he.ivy mclols.

• fatDI accidents (e.g., scavengers buried under \\'llSlc piles); infrastructure damage

(e.g., damage lo access roods by hcnvy vehielcs).

ThCJC impxts ore best to intercept at the planning stage ,vhcre access routes and landfill 

geometrics can be used to mitigate such issues. Vector control 1s also 1mportnnt, but con 

be managed reasonably \\·ell ,vith the doily cover protocols. 

2.5.4. Composting 

Composting 1s the controlled aerobic decomposition of orgnn1c matter by the nction of 

microorganism, and small invertebrates (\\'\\'\Y.cyen.org). These materials nrc: put through 

a composting and/or digestion 5>·stcm to control the biological process to decoanpo�c the 

org1111ic mailer and kill pathogens. The resulting slnb1lizcd organic m:iterinl ,� then 

recycled os mulch or compost for agricultural or lonwcaping purpo�cs (KJn1ro unu C'11m 

2013), llus method of \\'II.SIC disposal can be found at the \\'n�tc I ro:a1n1�n1 1'1.,nt 111

Alcsinloye, Ibadan 
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. B•d on a visit to the wustc trc:ilmcnl plant, AIC5inloyc, the composting process 

WI: Wastes Collection • organic wastes are collcclcd using ycllo\V CM1.S \Vhile blue 

are used for collecting inorgilllic wns1cs. The organic \\-astCS IU'C then Ulken for 

Composting occurs al the \\'ind roll system. During composting organic \\'llSIO nrc placed 

ln pill and cow dung is oddcd 10 thCle ,wste 10 molnlDln the C111bon-Nitrogcn rollo of  

30: I; and the necessary conditions such os tcmpcroturc, pressure, pl!, air and \\.lier. 

Turning provides air \vhile ,vcuing is done to provide \Wier and ICllclung. These 

conditions ore provided for 30 doys and the end product is subjected to Curing in order to 

remove odour ossocioted with composting. Also, conditions thol promote microbial 

po,vlh ore altered/ stopped. Al this point the 1cmpcn11ure is  bclo\v 30°C. 

1ne compost product Is placed in a llol11tary drier ,vhcre hot oir is blo\ving into 1L Dncd 

compost products orc transponcd via M elevator into a mcchonlcol soncr in order to 

separate compost rnaterinls frorn those that hove not undergone complete decoy (rejects). 

The rejects ore lllken bock to the pits ,vhcrc they undergo onother con1pos1ing process until 

they a.re completely decomposed. TI1c sorted compost product is  conveyed vio o conveyor 

to the puh•crllcr ,vherc it is cut into bits. 1\t this stage, the product ., passed to another 

conveyor ,vhcrc you con fortify it {if required) ,vith nitrogen and phosphorus \\hich could 

be got from urc.i and single super-phosphate ond then it is mo,·ed to the pcllelizing 

machine where it cut into pellets and it 1s then baJged a.I the bagclng unit They bagged 

os Grode A or Grode B fertilizer in bags that indicates the proponion of nutrients present. 

Nitrogen, Phosphorus ond Potnssium orc normruly present 1n the ratio of  3%: 25%· t .5%.

N.D. pellets ore used depending on the farm type. If the fa.rm is porous, ii is good for it. if

not pcllctaz.ing is nol ncccss:iry.

2.5.5. Dlorcn1cdl11tlon 

The use of biological methods to restore contominotcd lnnds, cspccrallr the ndd111on ol 

bacteria ond other organisms that consume or neutmh1e contnm,n,,nt n the"''' 
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Deep well lnjccllon 

Tiu lnvolva the pumping of hazardous ,YaSlcs inlo deep \\'Clls {Knmpo-uno com, 2013). 

ltowffcr, dcspilc the varioUJ means of \YUSte disposnl ovoiloble people lend lo dispose 

their wastes can:lwly by dumprng the ,vastcs illegally on open surfaces, ,voter bodies, 

uncomplclcd buildings clc or bum them close homes creating uncounlllblc ond unsighlly 

dumpsilCS and causing nuisances to the environment ond bumM beings. 

2.6. F1clor1 Thal Innucncc Solid \Va11c Disposal 

US EPA (1998), reported lhnt the fnctors afTecling the disposal of solid \V11Stc includes: 

2.6.1. Urbaniz.ation/Glob:allutlon 

Olobali1.11hon hns raised some troubhng conccnu for the de,·cloping \\-orld, including 

Africa. for Africa lhls luu meant fuchng lhe nlready unprecedented urban gro\vth 

phenomenon nnd incrc.u1ng the challenges thtll go ,vi1h it One key chnllcngc is the 

management o f  municip:il sohd \\11Slc. \Vith larger population come tltc greater production 

of ,vnsle Md the problem of disposal. Urbmization also contribules lo n change in 

consumption type and volurne which affects the volume and type of woslc that ,viii be 

generated and disposed A rapidly gro,VJng urbnn orco ,vilhou1 n proper maslcr pion may 

present a problem of ,,-astc dispos:il as dump sites moy not be planned nnd designated due 

to lhc improper or no pllllllling of the area 11,ough globali2111ion is seen ns on economic 

tronsfonnnllon, it hns raised some troubling concerns for lhc developing ,vorld, including 

Africa. Globnlluuon has been iden11ficd as playing n ncgn1h·c role in solid \\'3Slc 

mMngemenl in AfriCM cities (Achnnkcng, 2003). 

2.6.2. l)cn1oi;ni11hk, 

The chnroc1crs or a people nlso nfTccl their mclhod or cho1.:c of disposal of 1hcu soliJ 

,vastc. Communities subject to illegal du1nping ore typicnlly areas \\'1th hmitcd occcss to 

convenient, nfTonlablc \\OSie disposal faciliucs or services nnd rcc)clinc programs. I he 

problem tends 10 be \\-Orsc in rue.is ,�,lh a high populolion of renter) 1\ho hn,c tc\1cr 

slakes In lhe conlmunily or nbscn1ec property 0\\11crs \\hO do not rc�r<,nd Ill prlll>lcn1� 
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In Alia. about 90% of solid Y.'D.Sle is collcclcd in hiQb income counlrics, versus 50-80'/o in 

middle income and 30-6�. in IO\V income countries (Cointre:iu 2006). In lo\vcr-income 

areas, residents may ha\.e difficuhy olTording uush pickup and d1sposlll fees and lhis 

would contribu1e gre:i1ly 10 having illegal o.nd open surface dump silcs in such orcos. 

Collins ti al, (1977) established lhol the higher income household, gcncrolc o srcnlcr 

quantity or solid \\'llSlc thllll their IO\\l•incomc countcrp:irts. Supporting this osscrtion \\ere 

the findings of Cointreau (1982) on the IO\\er-, n1iddlc- ond higher-income countries. She 

established 1hn1 lhc daily per copilll \\'UStc generation in the lowcr-incon,e countries rnngcd 

bcty.·ecn 0.4 and 0.6 kg, the middle-income countries gcnenitcd bc1,,ccn O.S ond 0.9 kg 

per day ond the values for higher-income coun1rics rnngcd from 0. 7 10 1.8 kg. l l o,vcvcr, 

per capita \VIUlc generation varies between 2 1S and 4 0 kg per day in high income 

countncs but ii i s  as low o• O.Skg per d11y in countries \Vllh IO\VCSI incomes (\\'orld Oonl 

rcron, 1994). It \\11$ olso found 1ha1 the proportion of organic \VDSlc declined \Vllh 1ncreose 

in income. 

2.6.4. Educntion 

lgnornncc of the impacts of 1lkaol ,,11.11c disposal 10 our communily has led 10 many 

illcaol dumps11es being crc:llcd Somcllmes, rcsidcnis 1n rural nrcu \\here illcgnl dumping 

is common mny 001 be 11wurc of applic:4blc l:i,,s. In 2009 a study carried out in ljebu OJc 

showed 1hot n higher percentage of those with rcla1ivcly higher educotion (SSCE and/or 

teniary educn1ion) thought ii \\':lS oppropriotc for iod1vidu:il to properly dispo�c 1hc1r wnstc 

(B:i.njo tt al, 2009). \Vhilc in o stud) corned out in secondnt) schools 1n Ogun stoic 

sho,,cd th.ii there ,vns a s1gnilican1 dirrcrcncc bch,ecn s1udc111s wilhin ages 10 15ycar. 

nod s1udcnlS ,,ith1n ogcs 16 20 )Cnrs in the their kno,vlcdge ond prncucc of ,,a.sic 

mnnogcmcnl. The loner 011c 11roup hod o higher pcrccntoi;e in the pmcucc of ,10,1�

monogcmcnt. (lfcgbcsan, 2010). 

2.6.S. lnllus1rinl dcvclo11111cnt / ,tnl!c of lle,·clopmcnl 

The more developed/odv.inccJ o counlr}, lhc !ugh 

verso Therefore o de, eloped country ,,·111 kn " 1, 11 1

l 

I• 1<,IJ ,I,,\ II.I 11,<

I " , 1, r.i.l 1 ,J, I •,,.tu.i, 
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lllo have lcchnologles for reducing wnstcs. You ,viJJ find more of recycloblcs 1110n 

�c wastes in such (developed) places more than undeveloped places. This \\'OUld 

affect method of waste disposal nnd their volume of ,VD.Ste too. 

2.6.6. Phyalcal charnctcrlsrlcs 

Unsecured propcnics, Including undeveloped lots, abandoned structures, unused indUJtrinJ 

facilities, and remote spaces; others ploccs such as poorly lit access roads, propcny along 

railways, high,vnys and alleys, chllrity drop box locations, ond construction sites or public 

areas ,vith waste containers ore inviling ond ore prime wgets for illegal dumping because 

of the reduced potential of being sighted or the lock of police presence. 

2.6.7. Lack or solid ,vnstc codc.s und ordlnnnccs 

Illegal dun1ping is o problem in many nrco.s because or a lack of effective legol codes or 

ordinonccs prohibiting open dumping or burning or ,,'3Stcs. Both octivilics nre prohibited 

by federal ond most stole la,vs, but enforcement by IOClll authorities is typicolly done 

under locn.J codes, ,vhich n111y be less stringent or not cruiicd out al alJ. 

2.6.8. l'oor n1oin1cnnnce or"·11s1c rodlitlcs, c<1ulpmcnt nnd s1urr 

Poorly mointoincd ,,'llStc focili1ics \\'OUld discourogc people from making use or such 

focilities Md so cncoumge durnping or refuse in other site which may be unapproved 

while o \\•ell mointnincd ,vastc facility "�th odcquotc equipment and staff ,vould cncourogc 

use of such focility and thus reduce illegal dumping. 

2.7. JUsl<S of Jllcgnl \Vnslc Disrosul 

\Vostc pollution is considered o serious threat by many ond con broadly be defined as nn} 

pollution associated ,vilh ,vostc and \\'llStc monagcmcnt practices. T)'Picsl mnteriols 1h01 

ore found in household ,voste, and which hove specific environmentnl in,pacls, include 

biodcgmdoble ,vnstcs, b:iucrics, aerosols, oils, acids ond nuorescenl tubes. 

Areas used for illegal dumping may be cosily occcss1ble to people, espec1olly ch1ltlrcn, 

"ho ore vulnerable 10 lhc physical (protruding nails, sharp edi;e�) ,1nll chc1n1�1111h,11Tnrul 

fluids or dust) hazards posed by ,vostcs. Rodcn1,, 111\cch .,11.i ,11hcr ,.:n11111 .,11r,,,1c.l ,., 

dumpsitcs moy also pose hcahh risks In n.lJ11111n, e1111111lc,, 11c1ghh11urhu<1d, h,I\ c h.,c:n 

25 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



eel and propeny damage been s1gnifican1 because of fires ot the s11cs by 

-.,OnllncOUs combustion or by 11,son. Also, runolT from dump sites contninin& chemicals 

may contaminate ,veils and surface ,voter used as sources of drinking ,voter (US Er 1\,

1998). 

Dumpsitcs pose hcolth .iroblcms because of their oumction of mosquilocs, mts, 

cockroaches, and Oies lending 10 molnrin and cholera ou1breoks (Mosundirc ond Snnyongo, 

1999). Severe illnesses, including encephnli1is ond dengue fever, hove been ottribulcd to 

disease-carrying mosquitoes originoling from sc:rop tire piles (US EPA, 1998). Most 

dumpsi1cs ore poorly loco1ed beside sln:lllllS or estunries ,vith little or no oucmpt to slop 

wnslcs dischDiging into ,voter. 

Dumping octivi1ics in such nrcll.S con nlso hove o ncgotl\1C impocl on plants and ,vildlifc. 

lllegnl dumping can impnct proper dmillllge of runoff, making nrcns more susceptible 

to Oooding ,vhcn ,vnstcs block ravines, creeks, culverts, ond dminnge basins. They nlso 

alter the cdnphic ond oquntic environments whose geogmphicol extent is difficult to 

determine (�lo.sochn nnd Tcvero, 2003). Also, improper disposal of ,vostc: prevents 

resources from being reused. This is pnrticularly true of plnstics, mctnls nnd paper. This 

loss of resources mcnns n hen vier reliance on virgin mnterinls, ,vhich oOcn require more 

energy to mnke nc,v products thnn required by reusing existing resources. 

The UN body carried out o sludy on the implit11Lions of uncontrolled dumping around 

Nairobi where ,vas1es fron1 hospitols nnd industries ore dumped ncor n rcs1dcntiol cstnlc in 

Noirobi's Dnndom cstotc, Nairobi, Kenyo • The UN Environment Programme (UNEP) 

wnmcd th11t poor ,vostc dumping ,vilhin African cities cons1irutes such public health risks 

os increasing incidences of blood-borne disenscs such as hepn1i1is nnd HIV/AIDS 

Poorly managed dumpsi1cs in Africa is leading 10 high lend ond other hcavy-mc1al 

pollulllnts ,vhich nffcct millions of people living near dumpsitcs who nn: olTcctc:d b) these 

subsUlnccs during the deslruction oflhcsc metals through smoke. Olood nnd unnc s 11nplc,

,vcre nnnlyscd for the same pollutnnts and for signs of diseases ossocrntcd "1th 1hc111 "I h�· 

results sho,v dangerously high levels of hcovy mcinl�. c p<:(1,111, ll- "' mcr,111, Jnd 

cadmium, 01 the dumpsi1c, in the surround in!! en, 11onmc111 .1nJ ,n los.il rcsi,lcnis. s1c1ncr.

}t, 
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Executive Dim:tor said the Dru,dorn dumpshe 1s also a mirror 10 the condition of 

,ullbllla sites across mony pllf'I.S of Africa nnd other urb3.n ccntrc.s of the developing ,,·orld 

(The African Perspective, 2008). 

Some effects of lnndlills nnd dumps Iles ore not c11Sily seen but may include con1nmino1ion 

or around ond surf nee ,vntcr nnd the release of greenhouse gases. Poorly mnnogcd dump 

sites oOen smell bod nnd os the orgnnic matter in \YOSIC dumpsitcs rots. it gives orr gases, 

mainly methane and carbon dioxide (Miller, 1996). Rising levels of s,ttnhouse gases in 

the Enrth's atmosphere ore grnduolly changing our climntc. Some of these emission 

increases con be traced directly to our solid \YIISle. Solid ,Y11Ste contributes directly to 

greenhouse gos emissions through: 

• Rclensc of carbon dioxide by burning of ,vns1es

• l11e gene mt ion of 1ncth11nc front the anaerobic decay of ,vllSlc in landfills, ond

• The emission of nitrous oxide from our solid ,YDStc combustion facilities.

The lotter of these greenhouse gases (methane and nitrous oxide} hnvc high global 

\\'l1111\ing potential: methnne has 21 times the ,vnrrning potential of carbon dioxide ond 

nitrous oxide hos 310 times the ,vanning potential. 

2.8. \\111.!tc Di1posnl in il!crin 

Open dumping of solid "'nslc is o c,0mmon practice in Nigeria. \Vhile some employ the 

service of strcllll\S 10 trunspon their solid ,vns1es out of their sight, some directly dump 

their solid ,,11Stcs by the rood sides. In some parts of Nigeria, refuse is generally buried, 

though some heedless burning is S,Ometimes observed (Jgoni, ct al.. 2007). Several 

Nigerians have considered it a chcnp ,vny of disposing orr their S,Olid ,vastcs by scuing the 

mixed \\'llStcs on fire 1n n little comer in their bnckynrd or in n very open plocc. SomeUmel> 

in order to reduce the volume of \\IIISlc and conserve 5pocc, these \\11Slc or refuse in open 

dumps, even, mountoins of mixed solid ,vnstcs in so-cnllcd designated places urc ,ct on 

fire, causing serious ond dnngerous environmental pollution. Some thicl, and J,1rk \n11,kc, 

from burning of plastic components of electronics hnvc: h.!L·n ,ccn ,p,r.,lhn� up th< ,k, 1n 

computer villages. Sow millers set the mountain ,,1 1,," J "·""' "" tire "'' k '" .11ttnl.! 

heavy ruins to tron.spon the ashes ow�, 
!I
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most urban centres in Nigeria, ,vhcrc these ,wstes ore disposed of by dumping in open 

uas. health and pollu1ion problems produced encourage the gro,vth of organisms 1h01 CM

transmit diseases lo people living around thot vicinily. As countries become richer nnd 

more urbanized their \VDSte composition changes (Frecmoo, 1979 Md Lictmnn, 1995). 

Unuaunbly, one of the mnin problems facing Ibadan Chy and ,vhich hns become on 

inlrnetablc nuisance is open and indiscriminate dumping of refuse, humnn nod onimnl 

fneccs. Piles of decaying gnrb:ige ,vhich nre substnntially do,ncslic in nature dominntc 

strategic loentions in the heart of the city including the Ibadan- Logos exprc$S ,vny. \Vnstcs 

in such dump sites obviou,ly 11re sources of oir nnd \l'illcr pollution, lnnd con1omin111ion, 

henhh hllZlll'ds nnd environmental degradation. 11tc risks thal m11y be nnticipnted include 

bad odour, aesthetic nulsnncc, fire outbreak. ,wtcr pollution, proliferation of insects such 

as nics, cockroaches, rots nnd other smnll and dangerous inscclS "hich con cndongcr 

public hcohh through breeding of ailments such ns dysentery, cholcm, diorrhocn, ycllo"' 

fever, plague and lilnrinsis. Furthermore, the fumes, including carbon monoxide from 

atmospheric pollution moy cause ond also aggrn\'lllc bronchial nod asthmatic disorder. 

Rcgrcllllbly, this condition chtlJ'llcteriscs cnvironn1entol culture in Ibadan. ll is important 10 

note that endangered public health situation con exert excessive pressure on the hcnlth 

budget, curtails productivity ontl ,vorscns urban condition of hcolth. 

This ugly situation persisted for the pnst decodes {since independence) and ,viii continue 

to be so in Ibndon because of the follo,ving factors: 

{I) High rote of illiteracy, 

(2) Ignomncc:,

(3) Uncivil cullure of indiscriminate ,wste llnering {I.e. thro\ving of ,vnstcs on hnrc

ground)

(4) People's inability to mointo1n o snnitarily clean environment ond

(5) Reluctance of people 10 cooperate with 1hc authon1y by d1spos111g solul ".i..,tc 111

illegnl dumps, rather thnn using the n1cnns pro\•idcd b) lhc uo\ crnn1.:n1.

(Omolcko, 2004).
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f'tctors that militate against decent environment i n  lb:idan include 

Uncontrolled population crc111lng slum condition; 

11. Poor planning; and

ill. Violation orto\vn planning regulntions. 
• 

Most houses In the core or the chy hnve no toilet fncllilies hence humnn fncccs and other 

wostes are dumped inside strelll1ls, This assertion lends credence to Adcsiynn (2000) ,vhen 

he noted that: Clustered configurn1ion inhibits mechnnizcd refuse collection: As n result, 

high proportion of solid ,vnsle is dumped into drain nnd suenm channels \\'hich oflen 

results in dogging nnd flooding. The solid-,vustc composition in lbndon comprises !coves, 

paper, food ,vnste, tins, glnss, and rag.s (Moclnrcn lntcmotionnl Ltd., 1970) This is because 

Ibadan is loCJ1lcd in the henrt of o rich ogrieulturol land ond hns o lorgc old ond unplanned 

section. Table 2.1 bclo,v sbo,vs nn estimation of solid ,vustc generated per ycnr olongsidc 

its population from 1992 - 2000. 

Table 2.1. Population and solid-,vn.slc gcncmtion cstimoles for lbndan, 1992-2000. 

R,piln\ion., 
Ye' ()Cl})&) . .llt 

199'1 8 -i80' 
'is� ·s 629
•1998 8 ll�

199S ·s 7,18_

2000 a aeo.

\Vd&£'1!11cnliou. 
I•! • 

pery,nr 
(t:>tlO� 
. , 

?Ill 

,Vot 

?B'f 
,8.hl 
&ts 

Source: Hnskonlng nnd Konsodcm Associates (1994) 
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Mana1ement a n d  Operation of\Vutcs in lb11d11n 

1ovmimental agencies ore charged with the responsibilities of  mnnoging 

environment in lbad11n. They ore: 

(i) The Local Government Councils

(ii) The Ibadan Solid \Vnstcs tvlonagcment Authority; ond

(lii)TI1c nc,vly established Ministry of Environment ond \Voter Resources.

There arc five Loool Oovemmcnt Councils in Ibadan metropolilon City-TI1ey ore: 

(i) Ibadan South \Vest Local Government Council;

(ii) Ibadan North Local Oovcmmcnt Council.

(iii)lbodnn South East Load Oovcrrunent Council;

(iv)lbadon North \Vest Local Government Council, nnd

(v) lbndon North &st Loco! Government Council.

2.8.2. Current \\losle Collcctlon nnll Oisrosnl l\lelhods nl lb11dn11 Urbun Sanllnlion 

Comn1lllcc (JUSC) 

Solid ,vaste is collected by skip caters rro,n the ovoiloble SO skips located 01 rnojor roods 

ond markets in dHTercnt parts of the city and tmnsported 10 the ring-rood disposal site. The 

loco lions of the sk.ips hove a fc,v Oinvs. 

• They arc 100 re"' and inodequotcly scottcrcd. Too fc,,• skips ore nllottcd per depot,

and ,vhen these nre full, people dump refuse in the surrounding nrcll.5.

, Many or the dun1ps ore locoted far from the intended users. One consequence is 

lhol residents resort to dumping their refuse cvcry,vhere, such os on vncnnt londs. 

• TI1c sklps locotcd beside the major rands arc ocstheticolly offensive.

Tue rrivolc wnslc collectors in lbntlnn ore oil mernbcrs of the Association ol 

Environmental Contrnctors. In 1994, they served 1111 estimated 10 000 household� 111 1hc

lbndan urban nre:i At rrescnt, 28 private firms arc registered \\;th ltlSC, hut c,nly 10 nf 

these ore functioning Many conipnnics nnd institution� in 1hc cit� 111.il-c u,c ,t 1h.·,c 

pnvn1e collectors 
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Somo smnll-scole opcrotors use ,vhcel borro,vs to collect ,vus1es over short distances. They 

operate in the Sabo on:o ond in some mnrkets nnd motor pnrks ond chorgo their clients 

ogrecd sums of money. 1 lo\\•cvcr, they dispose of Lhe refuse they collect in refuse depots 

,vithin the neighbourhood. These ore oficn not cleon:d rcgulnrly ond therefore constitute 

both on cnvironmcnlnl ho.zard nnd on impediment to tmflie (Onibukun 1111d Kumuyi, 

1999). 

In Nigerio, municipal solid \\'llSlcs nre collected from various sources nnd transported by 

collection vehicles directly to the dump sites. The loo.ii agencies do not hove ndequote 

cnpncity ond resources to hondlc the nmount of ,w.stc being generated. 

According to the Centre for People and Environment (CPE, 20 I 0), the problems ,vith 

solid ,w.stc manogcmcnt in Nigeria e1111 be summariz.ed ns fotlo,vs: 

• Policy : Government policy on solid ,wste monngemcnt 1n Nigcrin is not

comprehensive

• Recycling: There ore no significant recycling progmms. The lhnited recycling

progmnu lll'C ,vhcre scnvcngcrs look for rccycloblcs items such ns cons, plnstics,

bottles, nnd p:ipcrs for resole or reuse.

• Disposal: There nrc no sonitnry tnndfills in Nigeria.

• Funding: There ore l;mitcd or no funding for solid \\lllSIC monagcmcnl in Nigeria.

ln Nigeria. municip:il solid \\'nsle is collected ond taken by collection vehicles directly to 

the disposal site. The ,vllStc nccu,nulntcs in open dun1ps ot rondsidcs. The open dumps 

provide harbourage for diseases causing organisms, bacteria, insects, nnd rodents 

(Og,vucleka, 2009). 

Open dumping, lnnd filling, incincmtion, recycling ond composting ore the vorious 

methods of ,vnstes disposal in Nigeria. Ho,vcvcr, in Nigeria like most de,clop1ng 

countries, ,Y11Stcs ore commonly dumped in open dumps, uncontrolled landfills where n 

,vnstc collection service is organised Incineration is the high temperature combustion of 

,vnstcs. Incineration ond \YIL'IIC to energy (\V1 E) 1s nol practiced 111 l-,;1gcnn except 1n the 

hospitols where mcdicru ,vnstcs nrc- inc1ncra1ccJ at n small scale 1 here ore no fonnal 
31 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



recycling or resource recovery progrummcs in Nigeria (Og,vuclcka, 2003) ond no policy 

on composting. Currently, recovery/recycling operations ore cnrricd out mostly by the 

inronnal sector. 

Different types or vehicles 11n: used ror solid \\'OSte collection in Nigeria. The compactor 

trucks, side !oodors, rear loaders, 1nini trucks, tippers, skip trucks and open back lrucks nrc 

the commonly used collection trucks. I t  ,vas observed lhnt 60% or trucks available arc 

ohvnys out or service ot any one time. In Onilsho., lhc fc,v available trucks brenkdo\lm 

frequently due 10 ovcru.sc (Agun,vnmb:i ct al, 2003). The collection vehicles ore in n state 

of disrepair in most cities of Nigeria. There i_s inadequate service coverngc in most urbnn 

areas and in rural areas lherc is no collection. RIII1II d,\'cllcrs hove no access lo ,vns1c 

collection service. 111cy dump ,vaste 01 ony vocan1 plot, public spncc, and river or bum it 

in their b:ickyord, thereby polluting the oir Leu than 60% or MS\V gcnc:roicd is collected 

in developing countries (Og,vuclc:kn, 2003). Solid ,vnste genc:rntion exceeds collection 

cnpncity. 

2.9. Greenhouse Gnsc.-s 

Greenhouse gases nre gases in the atmosphere that absorb ond emit mdiotion ,vithin the 

thc:rmnl infrared range. They prevent heat from escaping from the a1mosphere. This makes 

the ennh ,varmcr causing on effect kno\\'11 ns greenhouse effect The gnses include: ,v:itcr 

vapour, methane, carbon dioxide, ni1rous oxide, ozone, per fluorocarbons (PFCs), hydro 

fluorocru-bons (HFCs) and sulphur hexafluoride (SP,). \Vithout these gases the cruth's 

climate \\'Quid be 33°Cc:lsius (59°17) cooler - too cold for most living orgo.nisms to survive.

Greenhouse go.sos cause •greenhouse effect" ,vhich is the heating of the Enrth It is named 

this ,vay bcc:nuse of n simih1r effect produced by the gloss panes of a greenhouse. These 

greenhouse gases prevent the escape of infrared \\'lives by absorbing them nnd reemit the 

,vavcs do,vn,vnrd, causing the lower atmosphere to \\'llrm. 

The contribution to the greenhouse cCfect by a gos is offectcd by both the ehamc1eris1ics of 

the gBS nnd its abundnnco. 17or example, on o n1olcc11lc-for-molcc11lc bnsis mcthnnc 1s

about eighty times stronger greenhouse 11ns thnn carbon dioxide (llough1on, 2005), but it 
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Is present in much srnaller conccntrolions so thnt its toto.l contribution is smaller. \Vhcn 

these gnses ure rnnkcd by their con1ribu1ion 10 the greenhouse elfect, the mosl imponnnt 

ore: 

• 

• 

• 

• 

,voter vapour, ,vhich con1ribu1cs 36-72% 

cnrbon dioxide, ,vhich contributes 9-26% 

melhllne, ,,•hich contributes 4-9% 

ozone, ,vhich contributes 3-7% 

It is not possible lo state that n ccnnin gn., causes on exact pcn:cntnge of the greenhouse 

e1Tcc1. This is because some of the gases absorb and emit rodiotion nt the snme frequencies 

as others, so thnt lhe total greenhouse effect is not simply the sum of  the inOuenee of each 

gas. The higher ends of the ranges quoted ore for each gos nlone: the lo\\'cr ends nccounl 

for ovcrlnps ,vith the other gnscs (Kiehl & Trcnberth, 1997). 

Since the ndvcnl of  the Industrial Revolution in the 1700s, humnns hove devised mnny 

inventions that bum fossil fuels such ns cool, oil, nnd natural gns. Durning these fossil 

fuels, o.s ,veil os other octivitic.s such ns clearing land for agriculture or urban settlements, 

releases some of the SlllTle gases that Imp heot in the atmosphere, including carbon 

dioxide, methane, and nitrous oxide. These atmospheric gases hnve risen to levels higher 

thon ot nny time in ot least the lost 650,000 ycnrs. The Notional Oceanic nnd Atmospheric 

Administration (NOAA, 2008) n!portcd that carbon dioxide and methane increased by 

0.6% nnd 0.5% respectively in 2007 while o total of 27% and 145% respectively since the 

pre-industriBI times. As these goscs build up in the atmosphere, they Imp more hc11l ncnr 

Eanh's surface, CllUSing earth's climate lo become \\lllm1cr thnn it ,vould naturally. This is 

o phenomenon kno,vn os Global ,vanning or Climate change.

Clhnote change refers to any significant chongcs in climate (such ns  tcmpcmturc, 

precipitnlion, or ,Yind) lasting for an extended period of time • decodes or longer ( YeSe11l

et al, 2010). Climate change moy result from: 

Noturul CllUSCS (chnngcs in the sun's intcnsit). changes 1n ocean c1rculo11on, clc.) 

Human activities (burning fossil fuels, dcfor�touon, urbnniZlltion, ctc.) 
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Global wanning refers to climate change 1h01 causes nn increase in the average 

temperature of the lo\\·cr otmospbcrc (YeSe11I et o/, 2010). Global \\'llmliog con occur from 

a variety of causes, bolh nntuml and human. Today, "global ,,'1111tling" commonly refers to 

the "nnning 1h01 con occur 11S a result of incrco.sed emissions of greenhouse gases from 

hu1nnn activities (Dcprutmcnt of Natural Resources, 2006). 

A French mnthcmnticlon and physicist. Jean Baptiste Joseph Fourier \\'BS I.he first person 

to invcstigote the greenhouse effect. I le compared the atmosphere to o gloss , csscl in I 827 

and recognized thnl the olr around the planet lcls sunlight, much like a glo.ss roof. Svante 

August Arrhenius, o S,vcdisb chemist predicted thnt ,vhen ew's temperature wnans, 

,,-otcr vapour i1\ I.he otmosphcrc ,vould then contribute to the greenhouse effect and global 

,vruming (Co,vic, 2007). 

2.10. Sources of Greenhouse Gases

Greenhouse gases ore obuiincd from both ruuurol nnd nnthropogcnic sources, though 

anthropogenic sources provide most of today's greenhouse gases. Dcto,v is o diagl'tlffl 

sho\\�ng the various sources of greenhouse: gases and their respective contributions into 

the environment. It can be seen bclo,v that pov.,cr stations and industriol processes ore 

among the lnrgcst r,cncrotors. 
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Fig.2.2: Annual Grecnhou.1c G,u Emis)lons b� �cc1or 
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"The lo\\cr p.111 ofll1c plc1urt 1ho�s the source, ror carbon dioxide, methane and nilroUJ 0.11idc.

Source: hllp://cn. wikipcdio.org/1viki/lmogc:Orccnhousc_ Go.s_ by _Scctor.png) 

111c noturol sources according to OclSy Young (2009) include: 
• 

• 

• 

Carbon dioxide comes naturally from plant respiration, fermentation ond the decoy 

of organic molter. active voleonocs, occnns ond fire. 

�lethone rcsidcs in frozen slush in the northern nrtic permafrost regions nnd in the 

depths of the occnn. 

Nitrous Oxide results from the dcnitrifieation of soil and \\'Oler brought on by 

certain nnoerobic condhiC1ns particulorly in ,vet tropicnl regions. 

Prom the nbove diagram, the anthropogenic sourcc:3 of greenhouse a.re obtained from 

various sectors in the society (Lerner nnd \Vil moth, 2006). They include: 

• Agricultural by-products - 12.5%

• \Vnstc disposal and lmllmcnt -3.4Yo

• Trnnspor1otion - 14,0%

• Industrial processes - I 6.8Yo

• Po1vcr s1111ions - 21.3%

• Land use and biomass burning - I 0.0%

• Fossil fuel rctricvol, processing nnd distribution - 11.3%

• Commercial ond rcsiJcntiol sectors - I 0.3%

2.11. Types or Greenhouse., g11sc.1 

2.1 l. l. \V111cr vopour (lhO (gn.s)) 

111is is naturally occurring nnd so cnnnol be controlled. TI1c rising globn.l 1cmpcrn1urc moy 

net 10 incTCOsc ,voter vapour in the nlmosphcrc IV\Y\Y.climntcchnngesnsk.com. 

2.11.2. Ozone (O,) 

This i s  also nnturnlly occurring. Also crcntcd by rcnction.1 involving nitrogen oxide gnscs 

resulting from 1no1or vehicles nnd po,vcr plants. Ozone ol ground level nnd in the lo11er 

aunosphcrc Is linked ,vith smog and heollh problem�. Ho11cvcr, in 1hc upper ntmosphcrc, 

It helps 10 protect the cnrth from ultm-violcl rod1n11on nnd chc1niculs 1\hich tend 10 de)lroy
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owne in lhe upper otmospherc a.re rcgulotcd under the Montreal Protocol 

\\'\VW.climatcchone,esnsk.com. 

2. I I .J. Carbon dioxide (CO2)

This colourless, odourless, foinLly acidic and non-llommoblc gns is lhe lmgest in 

conccntrntion. Carbon dioxide comes 1U1turolly from nnimal and hurnon's respiration, 

fcnncnlotion Md the decoy of ortnnic matter, active volcnnocs, ocCD.11s ond ri�. Humans 

enhance the mix by burning fossil fuels to create energy. Oefo�101ion, illegal wnsce 

disposol ond changing land use ns in Lhc case of ogricuh� and urban development ore 

also human factors (Young, 2009). 

Humans use carbon dioxide for dirTcrt'nl things such os its use in son drink.1 ond beer, 10

make them fizzy, as lire extinguishers (because C01 is dcn.sc:r thnn o.ir); also uscd in a 

technology cnllcd 'supercritical cxtroction' used to deco1Tcinn1c coffee. The solid fonn 

which Is knO\\ITI ns 'dry ice' Is used in lhcotrcs to creole stage fog.s and ,nokc things like 

'n1ngic potions' bubble. Carbon dioxide ns o greenhouse gl\S hos risen fron, 280 ppm in 

1850 Lo 364 ppm in the 1990s. 

TI1c quantity of carbon dioxide gene roted in various sectors con be seen bclo1v: 

Po1vcr s101ions -29.S% 

lnduslrinl processes -20.6% 

Tronsportnlion fuels - 19.2% 

Rcsidcntiol, commc11:iol and oilier sources - 12.9% 

Lnnd use and biomoss burning- 9.1% 

Fossil fuel retrieval, processing and distribution - 8.4% (Lerner and \Vilmolh, 

2006). 

2. t 1.4. l\1cthnnc (Cl 1,)

This is o colourless, odourless but Oommnblc g11S is the second lnrgcst greenhouse gos. II

is oncn coiled 'swamp gos' because ii Is nbundanl around 1vntcr Md swamps. f\lcthnnc

resides in frozen slush in the northern arctic pcnnnfrost regions nnd in the depths of the

occon. Onc1crio that brenlcdo\vn organic mnllcr in 1vctlonds nnd boctcrin that ore found in

cows, sheep, goots, buffnlo, 1ennilcs, and comcls produce methane no1urolly

llowcvcr, due 10 increase in raising livestock. cool m1n1ng, drilling for oil nnd noluml gos.

rice cultivation, ond gorboae sitting in lonJlills, more mcthnne ,s generated Uncapped anti
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• unlined lnndlills spe,v out mcthnnc gas ,vhich is a thmlt to human health and a

documented factor in global ,Yorming. (Bognrt, 2009).

The quantity of methane generated in various sectors in the society con be seen bclo,v:

Agricuhuml products-40.0¾ 

Fossil fuel retrieval, processing and distribution-29.6% 

\Vnstc disposal ond trc3tmcnt -18.1 ¾ 

Lond use ond biomnss burning -6.6% 

Rcsidcnliol, commcrciol and other sources - 4.8% (Lerner and \Vilmoth, 

2006). 

2.1 l.S. Nitrous oxide (N20) 

It is n colourless, non-Orunmnble, sweet smelling gns. II is commonly kno,vn o.s 'loughing 

go.s due 10 lhe euphoric c!Tccts or inhaling It.' 1l1is gas is re lensed notumlly from ocC41\S 

nnd by bncterin in soils ond nrtilieinlly by usinii nitrogen bnscd fertilizers, disposing of 

humnn nnd nnimol ,vnste in SC\\'llge 1rc:11mcnt plont.s, nutomobilc cxhnust, etc. Nitrous 

Oxide results from the dcni1rilication of soil ond ,wtcr brought on by certain onaerobic 

conditions particulnrly in wet tropical regions (Young, 2009). Also, i1 is used 

in suracry ond dentistry for its onneslhctic ond onolgcsic c!Tects. The quontily of nitrous 

oxide generated in various sector, in the society con be seen belo,v: 

• 

Agricuhuro.1 by-products -62.0% 

Land use ond biomnss burning -26.0% 

lndustriol processes -S.9% 

\Vo.sic disposal o.nd trentment -2.3% 

Residcntinl, con1mcreial o.nd other sourecs - 1.5% 

Transport111ion fuels - I. I¾ 

PO\llCr stations -1.1 % (Lerner o.nd \Vilmolh, 2006). 

2.J 1.6. Per nuorocorbons (l'FCs) 

These ore n1ninly produced by human-mndc chcmicols It is o by-product of nlununiun, 

smelling. It is olso used ns o rcplnccmcnt for CFCs in monufocturing scmi•conduclors 

(\Y\Y\Y.climotccho.ngcsnsk.com). 
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2.11.7. Sulphur hexafluoride (SF,) 

It is used lnrgcly in heavy industry to insulate high voltage equipment and to nssis-1 in the 

mnnufncture of coble cooling systems (\V\V\V,climntcchnngesns.k.com). 

2.11.8. Chlorofluorocarbons (CFCs) 

l'.1ninly humo.n-mntle ehcmlcnls. UStd l11rgcly in rcfrigerolion nnd insulation fonm 

(\V\\'\V,climn1cchnn11esosk.com). 

2.12. Co11111osltlon or Greenhouse Coses 

• Dun,psitcs

The composition of solid ,vnstc l1mdfill emissions is typicolly 50 Lo 60 percent methane, 

,vith the bnlnnce being mostly cnrbon dioxide. Vnrious troce gnses such ns hydrogen 

sulphide, ,voter vnpour, nnunonin, and n variety of volatile organic compounds (VOCs) 

ore also found in landfill gases (LFO). Usually, ens production begins ,vithin a year of 

,vnstc placement nnd mny continue for ns long ns 50 years oner landfill closure (lPCC, 

2006; IPCC, 200 I b). 

• Atn,ospherc

The !:PA hos determined thot emissions front l'.1S\V landfills cause, or contribute 

significnntly to, air pollution Lhnt may rcasonnbly be onticip.itcd lo endanger public bealtJ, 

or ,vclfnrc. Emissions from tvlS\V landfills nrc of concern locnlly (odours and potcntiol 

hcolth effects), regionally (photoehcn1icol activity or the VOCs), nnd globnlly (methane is 

n major greenhouse gos). II hos been estimated that the United States contributed 8 to 16 

tcrogroms per yenr (Tg/yr) of mcthnne to the aunospherc in 1990, about 40 percent of the 

\\'Orld,vide amount or methane cmiucd from landfills and open durnps (111omcloc nnd 

Pacey, 1994; Thomeloe ct al., 1994). 

The eO"ccts of greenhouse gases con be significant. World Health Orgnnizntion (\VIIO) 

quantitative assessment, toking into account only o subset of the possible health impacts, 

concluded that the effects or the climnte change that hns occurred since the rnid-1970s 

rnny hove coused over 150,000 deaths in 2000. II nlso concluded thn1 these i111p.ic!S ore 

likely to increase in the future 
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The effects of globnl \11nrming nrc complex, but studies of Lheir 1mpac1 on biolic 

communities clearly point 1ownrd secondary cfl'ects lhnl could be detrimental 10 human 

health (Rogers cl al, 2006). The atmospheric concentrotion of carbon dioxide (CO2) hns 

incrcnsed by 31 % since 1750. The present CO:t concentration h:is no1 been exceeded 

during the pn.�t 420,000 yc:11s nnd likely not during the pnst 20 million years. The rote of 

incrcnse of Dlmosphcric CO2 concentration hns been about I .S ppn1 (0.4%) per yenr over 

the pnst t\vo decades. During the I 990s the ycllr 10 year incrensc wried from 0.9 ppm 

(0.2%) to 2.8 ppm (0.8%). /\s of April 2010, carbon dioxide in the Earth's atmosphere is al 

n conccnlralion of 391 ppm by volume. Atmospheric concentrations of cnrbon dioxide 

nuctuate slightly ,vith the chMge of the scnsons, driven primarily by sensonal plant 

gro,v1h in the Northern Hemisphere (NOAA, 2008). 

The atmospheric concentration of methane (Cl L.) hns incrcnscd by I 060 ppb (IS I%) since 

17S0 and continues to incrcnsc. 1nc present CH� concentration has not been exceeded 

during the pa.st 420,000 yenrs The aMuol gro,vth in CH, conccn1rn1ion slo,ved and 

became more vorinble in 1he 1990s, com pored \\ith the I 980s. Slightly more thnn half of 

curTent Cl L. emissions nrc onthropogcnic {e.g., use of fossil n,cls, collie, rice agriculture 

and landfills). 1l1c atmospheric conccntrution of nitrou., oxide (N10) hn.s incrc.iscd by 46 

ppb {17%) since 17S0 nnd continues 10 incrcose. The present N10 conccnlration hns not 

been exceeded during al le.isl the pnst thousand ycnrs. About a third of current N10 

c1niss1ons nrc nnthropogenic (e.g., ngricultuml soils, collie feed lots nod chemical induslry) 

(Enzlcr, 20 I 0).

Since 1995, the atmospheric eoncentmlions of mnny of those hlllocnrbon gases lhnt nrc 

ozone-depleting and greenhouse gases {e.g., CFCIJ and CF1Cli), an: ei1her increasing 

more slo,vly or decreasing, both in response to reduced emissions under the regulations of 

lhc tvlontrenl Protocol nnd its Amendments. 1l1clr substitute compounds (e.g., Cl IF2CI and 

CF1 CH2F) nntl some 01hc1 synthetic compounds {e.g., Pcrnuorocnrbons (PFC&) nnd 

sulphur hexnnuoride (SF6)) ore nlso greenhouse gases, and 1hcir conccn1ru1ion� urc 

curTcntly increasing. 
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2.13. The Link Uchvecn \V11s1cs nnd Greenhouse Gases 

According 10 BPA's Olobnl Anthropogenic Emissions of Non·CO, Greenhouse Gases 

report, Nigcri11's cs111nn1cd anthropogenic methane emissions ranked ninth in the \VOrld 

(EPA, 2005). About 2.23 million metric tons of C111bon cquivolents (M�ITCE} of \VOrld 

methnnc emission arc gcncrnled in Nigeria dump sites, n tvlcthnnc-10-Mnrkets (M2M) 

member country (l!PA, 2005). I lcncc, Nigeria is n major contributor 10 the global mclhnnc 

emission. 

For mnny \vnstcs, the materials in MS\V repn:senl \llbnl is leO over o.Oer o long series of 

sleps: 

(I) E.�troction nnd processing ofm\v mn1cri11ls;

(2) Mnnufocturc of products;

(3) Tmnsportnlion of 1notcriols and produclS 10 markets;

(4) Use by consun1crs; nnd

(5) \Vns1c mnnogcmcnl.

Virtually every step along this "life cycle" impacts OHO emissions. Scveml million tons 

of municipol solid ,vns1c (MS\V) ore disposed or in sonilllry landfills {con1rollcd lnndfill) 

nnd du,np sites (uncontrolled lnndfills) dnily around the ,vorld. Landfill gos {LFG) is n 

nniurol by-product of dccon1posing organic m1111er, such ns food nnd paper 1h01 ore 

disposed of in these landfills. rvrc1.honc, the primary component of natural gos, is the 

primory con�1i1uenl {about 50%) LFO nnd o potent greenhouse gos ,vhen rclC4Scd 10 the 

111.mospherc (CPI.!, 20 I 0).

The disposal of solid ,vns1c produces greenhouse gos emissions in n number of,vays. Firsl, 

the nnoerobic decomposilion of \\'!ISie in lnndlills produces mcthnnc, o greenhouse gtl!, 21 

times more polcnt than carbon dioxide. Scc�nd, the ineinc:rn1ion of ,vns1e olso produces 

ca,bon dioxide as o by-product. Additionally, in tronsporting \\'ti.Sic for disposal. 

greenhouse gnses are emillcd due lo the combustion of fossil fuels from the vehicles. 

Finally, fossil fuels arc also required for oxuucting ond processing the rn,v mnlcnols 

necessary 10 replace those mo1cnols that ore being disposed \\1th new produc1s 

(\V\\'\V,cpa.gov). 
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2.14. \Vasccs Dlspos11l ond Grccnhowc gas Studies 

OgY,uelcko, 2009 s1oted thnl the common construints foced in currcnt solid ,vaste 

monogcment practices and problems in Nigeria include: lock of insti1u1ionol rumngement, 

insufficient finoncinl resources, nbsencc of bylo,vs and stnndnrds, inflexible ,vork 

schedules, insufficient infonnation on quantity and composition of ,vastc, and 

lnnpproprintc technology. \Vhile in 2008, Agun,vnmba emphnsiscd on the problems of 

solid \\11.Slc mnnogcmcnt in Nigeria, Me stoled that 01 the core of the problems of solid 

,wste mnnngcment ore the absence of ndeqllllte policies, enabling lcgislotion, and nn 

cnvironmcntnlly stimulated nnd enlightened public. Oovcrnmcnt policies on the 

environment nee piccen,eol where they cJ<ist and arc poorly implcmcnlcd. Public 

cnlightcnn1cnt programs lacked the needed covcmgo, intensity, o.nd continuity 10 correct 

the opnthctic public attitude to,vnrds the environment. Up to no,v the nctivities of the state 

env1ronmentnl agencies have been hnmpc:rcd by poor funding, inndequntc fncilitics nnd 

humon resources, innpproprinte technology, and on lncqui1nble tDJ<ation system, 

A prc-fcosibility study carried out on the l1111dfill recovery and use 1n Nigcrin by Centre for 

People and Environrncnt in four Nigerian landfills sho,vcd 1hu1 there nrc some major 

problems ,vith IMdlill recovery nnd utilizntion in Nigeria. A number of the problems 

identilied nre: 

I. Policy: Government policy on solid ,vostc monagcmcnt in Nigeria is not comprehensive.

2. Recycling: TI1cre arc no significant recycling progrnms. The limited recycling programs

ore ,vhcrc scavengers look for recyclables items such os cnns, plastics, boltlcs, nnd

popcrs for resole or reuse.

3. Disposal: Then: ore no snnitnry lnndlills in Nigeria.

4. Funding: There are limited or no funding for solid ,vnste mnnogcmcnt in Nigeria..

Other challenges that ,vcre encountered during the studies arc 

(1) Lock of proper record keeping,

(ii) lnfonnotion shoring bct,vccn the different orgo.nizntions is locking;

(iii} Public nnd rcscorchcrs hBve little or no access 10 the limned information thnl 1s

ovwlnble; 

(iv) Improper ,vnste mnnogcmcnt ot the londlills.
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In II study carried out in Abbottnbad by the Jntcrru11ioruil Union for Conservation of 

Noture, 78% of surveyed hoUStholds ,vcrc n,Vllrc of the issues related to poor ,voste 

mlU\llgement, ,vith similar figures in both urban (80.S¼) and rural (73 4%) households. 

But o,vnrcncss ,vas higher nmong the non-poor (67.9%), compared to poor families 

(9.9%). There ,vns, ho,vcver, 11 high degree of n,varcness rcgo.rding the risks o f  disease, 

,vilh 86% or those surveyed indicating on understonding of the link bel\veen poor hc.ilth 

ond improper gnrboge disposal (9.9%). Dobaycmi & Onudn in 2009 cnrried out n study 

thot involved 201 respondents in Abeokulll, Nigerio.. Of the 201 respondents, 35.8% used 

,vo.stc collection services, 64.2% used other ,vaste disposal options, 16.4% used both, 

68.7% and 58.7% were o,wre of ,vo.s1e collection service nnd ,vnstc monogcn1cnl 

rcgulollons, respectively; ,vhile 28.4% sepnmted their solid ,vnstcs ot sowcc. It olso sho,vs 

the ,vnste generation per person in various cities In Nigeria. They include: Abeoku10. in 

Ogun stnte (0.60Kc/pcrson/doy), Ado-Ekiti in Ekiti stoic (0.71Kg/person/day), Ak-ure in 

Ondo stole (0.54Kg/pcrson /day), llc-lfc in Osun state (0.46Kg/person/day) and lbndnn in 

Oyo stoic (0.71Kg/person/dny) (Ade,vumi ct al., 2005). About SS 200Kg per dny of solid 

wnstcs ,vcrc estimnted to be gcncmtcd in the troditionnl city of Oyo in Oyo stoic (Abel nnd 

Afolobi, 2007). 

In n survey done in Ibadan by Adelckon & Gbadegesin (2005), the outcome of the study 

indicates thnt o signilicont proponion (92%) of the public is ownrc of the dynamics of the 

loClll climntc. In addition, almost 70% of the respondents hove hCllrd of global clirnote 

change but less than 2S¾ kno,v the causes. Abushommolo ct oJ (2009) in their study 

n11emp1ed 10 assess, in quontitotive terms, the amount of Cl Li 1h01 ,vould be cmincd frorn 

lnndlills in l'vloloysio over the ycors 1981-2024 using the Jn1er-govcmmen1al Panel on 

Climate Change 2006 First Order Decoy Model. The First Order Decoy (FOO) model is 

one of the most imponont and mdcly used models for es1imo1ion of Cl l4 emissions It \\'OS

used by mony researchers for cs1imn1ion of CH, emission from lnndlills (\Vnngyao t>/ al.,

2009; Chicmchnisri er/ al., 2007; Kumnr ti nf., 2004). 

Both the fPCC o.nd USEPA recommend this model n�" ,1,1nd.1rd t1101 for the c,11mu11on or 

CH4 emissions Crom landfills. The FOO model provu.lc, .1 111nc..Jcpc11dcn1 c1111�s1on 11r11file 
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rcncc1lng lhc ponem or ,vcste degrodo1ion over time. II assumes 1h01 1he degrndoble 

organic carbon (DOC) in ,vostc decoys slo,vly over time during ,vhich C� and COJ nrc 

formed. Thus, the Cl L. emission from deposi1cd ,vns1c is highesl during lhe first re,v years 

ofier deposition Lhcn gmduolly declines ,vilh lhc decline of DOC contenl in the ,,oaste 

(IPCC, 2006). 

2.15. Policy/Lcgislntion on \Vsulc l\111n11gcmcnt 11nd Greenhouse Gnscs 

In Nigeria, lhc sLDle is responsible for 1hc protection of lhe environment nnd in occordonce 

,vi1h Sec. 20 of 1he Niscrian I 999 coosli1ulion "The S'lOle shnll protect nnd improve 1hc 

environment nnd snfcgunrd lhe ,vo1cr, nir ond lond, forcsl nnd ,Yild life ofNigcrln," nnd the 

some cons1itu1ion specifically nssign.� the responsibility of environmental snnilntion 10 the 

Local Oovemmcnl, the third lier of govcmn1cnl". Perhaps, the obovc conslilutionol 

provision infomu:d 1hc Fcdcml Mililnry Oovemmcn1 lo promulgo1e Decn:c No SS of 1988 

,vhich conscqucnlly chorgcd Fcdcrnl l!nvironmcn1nl Protcc1ion Agency ,vi1h the 

rcsponslbilily of 1nwn1nining decent environment in Nigerinn cities nnd to,vns. 111e decree 

,node provisions for the posl of o Choirrnon who h11S the kno,vledge of cnvironmcnlol 

matters, four distinguished scientists, nnd one rcprcsen1otivc from Federal Ministries of 

Hcohh, Science ond Technology, \Yorks ond Housing, Agriculture, \Voter Resources nnd 

Rwul Dcvelopmcnl, Industries, 1'-lincs, Pov,cr ond Steel, 6mploymcnl, Lobour nnd 

Produc1ivi1y, Pc1rolcun1 Resources, Tronsport ond Aviation. 

Dumping in unou1hori2ed areas is illegal nnd fcdcmlly cnCorceablc under the Pro1cc1ion of 

1bc Environment Opcrolion Act or I 997 (U.S EPA, 2000), ,vhich nllows the government 

to fine componies ond individuals for o vnricty of harmful cnvironmcntol operations ond 

negligence. Pro1cc1ion of tho Environment Operation Act (PEO) fines range fron1 S600 10 

t million dollars per doy. Locol ln\\'S ore also oncn used 10 prosecute lhcso types of 

crimes. 

Al 1he core of 1he problems of solid \voste monogcmenl ore the absence of udcquate 

policies, cnnbling lcgislo1ion, nnd on environmentally s1imulotcd nnd enlightened public. 

Government policies on the environment ore piecemeal where they exist ond nrc poorly 

implenicn1cd (Agun,.,.ombo, 1998) 111c poor stole of \\'IISIC monogcmcnt 1n Nigcno is 
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ollributoble to on inodcquotely formulotcd ond poorly implemented cnviroruncnlttl policy, 

among other roctors. The mountainous hcops of solid ,vnstcs thot dcfoce Nigcrion cities 

ond the continuous discharges of industrial contnminonts into streams nnd rivers ,,rithout 

treatment motivotcd the federal government of Nigerio to promulgate Decree 58 for the 

establishment of o Federal Environmen111l Protection Agency (FEPA) on JO December 

1988 (Fedcrnl Military Oovcmmcnt, 1988). A notiona.J policy on the environment ,vns 

formed nnd the goo ls of the policy include: 

• To secure ror nil Nigcrions n quality of environment adequate for their hca.Jth nod

,veil-being:

• To misc public n,1•urcncss and promote understnnding of the cssentioJ linkages

bcl\veen the environment nnd development; and

• To encourogc individunl and community porticipation in environmental protection

and ilnprovcment efforts (FEPA 1989).

In spilc or the formulntion or FEPA ond n nntionol cnvlronn1cn1ol policy, the environment 

hos not been adequately protected. Interest is mainly on aesthetics, ,vhieh is rnn:ly 

achieved. \Vastc collcc1ion is irregular nnd restricted 10 the major cities. 

Potlu1ion prevention is another important principle of environmental policy; the rungs of 

the poUution prevention !odder go from the most preferable strategy, reduction of 

pollution 01 the source (source reduction), 10 ,vnste minimization, reuse, recycling, 

emissions controls, ond, lcnst prcfcmbly, clean-up. It is gencmlly less expensive 10 reduce 

pollution al the source and thus ovoid costs of emissions controls and environmental 

clean-up. 

Pollution and its consequences are not distributed cqunlly in society, nnd thus It is 

important 10 consider cnvironmcnLDI justice issues in assessment of hnzard (10�1. 1999). 

Unrortunotely, in the pol.St there ,vns o foilure lo do so, occounting ror conccntmtions of 

polluting industries, sources or oir pollution, nnd ,vnstc disposn.l opcm1ions in ccrtoin lo,,. 

income ond minority communities. In oddition, there nre higher rotes of m1111) d1sco.scs 111

poor ond minonty communities 1n the Urutcd SLntes ond elsewhere, lending suppon 10 the

notion of difTcrcnliol cxposu:"C .ind risk.
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The Kyoto Protocol is an intcmationnl o�cnt linked to the United Notions Frame,\'ork 

Convention on Climate Chongc (UNFCCC). The objective of the Kyoto climotc chnnge 

conference ,vns to establish o legally binding internntionnl agreement, ,vhereby all Lhe 

p:irticipnting notions commit themselves to IOClding the issue of global ,vanning ond 

greenhouse gos emissions. The 1111gct ogrccd upon ,ws on ovcrnge reduction of 5.2¾ from 

1990 levels by the ycnr 2012. 

111c UNFCCC is an inten1ntionnl environmental treaty ,vith the goal of achieving 

"stabilization of greenhouse gos concentrations in the otmosphcrc ot o level thot ,vould 

prevent <lan11crous anthropogenic Interference ,vith the climote system.• (UNFCCC, 

200S). Under the Trenty, countries must meet their tnrgets primarily through nntionnl 

mcnsurcs. Ho\vevcr, the Kyoto Protocol offers them on additional mcoM of meeting their 

tnrgcts by ,vny of three morkct-bnscd mcchnnisms. 

The Kyoto mcchnnisrns nrc: 

• !!missions tmding - kno,vn os "the corbon mnrkct"

• ClcDn development mechanism (COM)

• Joint implementation (JI).

Thc 1nechonisms help stimulate green investment and help Panics meet !heir crnission 

targets in o cost-elTcetivc ,voy. 
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CHAPTER THREE 

l\1ETI IODOLOGY 

3. 1. Study dc.,lgn

The stlldy ,vas o cross scctionol survey ,vhich involved onsitc observations ,Yithin ond 

around the dumpsile ,vnstc chornctcriS11tion ond cnviroruncntol field snmpling. 

3.2. Study nrcn 

The study wns carried out in Ibadan southwest local government nrc11 of Oyo state, 

Nigcrio. Ibndnn Sou1h,ves1 locol government, which is one of the five wbnn locol 

govcn,mcnt, in lbod11n, \VM cnrvcd out of the defunct lbodnn �lunicipnl Government 

(lMO) on the 27th of Auglllt, 1991. It is gcogrnphicolly located bct,veen longitude 7"21 

ond 7"22 North ond latitude 3°51 ond 3°52 EnsL It is bounded by lbadllll North,vcst ond 

ldo loco! government in the ,vest ond by lb:idllll North\\'CSt 11nd Southeast local 

government in the cost. It hos o londmnss of obout 244.55km square. TI1is fcnturc mnkes it 

one of the largest local governn1ents In Oyo stote. TI1c principal inhnbit.nnts 11re the 

Yorubll. 1l1eir occup:uion includes carpentry, welding, battery smelters, tmding, tailoring 

among others. 

Ibadan South,vest local govemn1cnt nrco b11S n population figure of277,0117 occording to 

the final result of 1991 census rclc11Scd by Notional Population Commission (NPC). The 

present population size according 10 2006 census ,vns 282,585. II hllS IO political \\•nrds 

and S health districts (Sccrctoriot, 10S\VLGA). Ibadan south,vcst local government is 

reputed 10 be the most potentially viable in Oyo stole. The rtllSon is not far-fetched 

bccousc it has the h1rgcs1 concentmtion of industries nod cornpnnles in the "hole of Oyo 

stole. Some of them include: 7-Up bouling Company, Znrtcch, nod Procter & O,unblc and 

so on. About SO¾ of companies in the locnl govcmn1cn1 nrc located in Oluyolc c�tntc 

while the remaining 50% 11rc spread across other pans of rhc locnt go\'cmn,ent lbJdan 

Metropolis hBS been strntlficd b11Scd on populn1ton dcn\11) b> the \/01tonol l'opulJ1ton 
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CI-L\PTER TllllEE 

METIIODOLOCY 

3.1. Srudy dc.tlgn 

The study \\'O.S n cross sectional survey which involved onsirc observations ,vi1hin ond 

nround the dumpsilc ,vnslc chnroc1eriso1ion nnd environmcntnl field snmpling. 

3.2. Sludy 11rc11

TI1c study \\'n.S carried out in Ibadan south\\'Cst locnl government nren of Oyo stole, 

Nigcrin. lbndnn Soulll\vcs1 loco! govemmcn1, ,vhieh is one of the five urban local 

govcrruncnls in lbodnn, ,,•ns carved 0111 of the defunct Ibadan 1-.lunicipol Oovcmn1cn1 

(I.MG) on the 27th of August, 1991. II is geogrophicnlly loco1ed bet,veen longiludc r2 I 

ond 7"22 North and latitude 3•5 I and 3•52 East. It is bounded by Ibadan Nortll\vcsl ond 

ldo local govcmmcn1 in the ,,·est ond by lbodon North\\'CSI nnd Southcnst loco! 

govcmmcnl in the cost. It hos o londmo.ss of about 244.55km squnn:. This fcoturc makes ii 

one of the lorges1 loenl governments In Oyo s1n1e. The principal inhobito.nts ore rhc 

Yorubn. Their occupnlion includes corpentry, ,velding, bnuery smelters, trading, to.iloring 

oniong others. 

Ibadan South1ves1 locnl govcmmcn1 arc:o has o populntion figure of 277,047 according 10 

the linnl result of 1991 census rclcnscd by Notionnl Popul01ion Co,nmission {NPC). The 

present population size according 10 2006 ccruus wn.s 282,585. It hos IO politicnl ,vnrds 

nnd 5 hcolth districts (Sccrc1orin1, IOS\VLGA). lbodon south,vest locnl govcm,ncnt is 

reputed 10 be the most po1en1ially viable in Oyo state. The renson is not for-fetched 

because it hos the lnrgcst conccntmtion of industries ond co,nponies in the ,vhole of Oyo 

stntc, Some of them include: 7-Up bo111ing Company, Zartech, and Procter & Gnrnble nnd 

so on. About SO¾ of companies in the locnl government nre locntcd in Oluyolc csliltc 

while the remaining SO¾ are spreod across other p�rt, or the lu"'' i:ovc:mmcnl lb,1dan 

Metropolis hns been strotlned b;ucd on populo11011 dcn�II> b) the N,111onul Populu11on 
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Commission (NPC) into high medium Md lo\v density orcns. In lbndon south\\'cst loco] 

government nrc.o, communities \vithin the high density �n include: Agbcni, Okc-foko, 

Ogunpo, Dugbc; medium density includes: Okc-Ooln, NTC, Okc-Ado, Libcny Stadium 

Road nnd IO\\' density includes: Jericho, lyogMku, Oluyolc Layout, Oluyolc Extension 

(Sccretorint, 10S\VLGA). Bclo\v is o map ofIBS\VLOA sho\ving the snmplcd sites. 
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3.3. Study populntlon 

The s1udy population comprised mnle ond female residents locnted ,vilhin the high,

medium nnd lo,v density areas. The residents that hove lived in the study area for ot least o

year ond ,vi thin less thon I SO metres to S00 metres from the dumpsi1cs of interest ,vcrc

selected. 

3.4. S11n1pllng Sh·11tcgy 

Three nrens ,verc sclecled to CllrT)' out Lhis study based on the s1m1ilico1ion of lbndnn 

south,vcst locnl government into high, medium ond lo,v dcnsi1y nrco (Nationnl Populntion 

Commission, NPC, 1991). Simple mndom sampling ,vns used to  select n community/nrcn 

from each slratum. TI1c selected ntel\S ,vcrc: Qkc,.foko (high density), NTC (medium 

density) ond lyngnnku ORA (lo,v density) 

3.4.1. Okc-foko 

It is tho biggest nren in lbndon south,vcst loco! govcmn1cn1. II consists of 12 zones and hos 

1990 houses ,vith o population of 36,255 people b11Scd on the 200 I house counting nnd 

1996 census respectively. The main occupation of their ,vomen is U'llding ,vhile the men 

engage in uliloring, nc1ivi1ics of ortisnns like mechanics, \\-elders nnd c�rpcn1ers and small 

scnh: business such o.s recycling plnstics from lead batteries. 111e sampling points ,viii be 

three illegal dumps nnd snmpling ,viii be done 01 each dump. 

3.4.2. NTC 

This is on oreo of medium density. It consists of 12 zones ond h11S 835 houses ,vi1h n 

population of 58S0 people bused on the 200 I house counting ond 1996 census 

respectively. The main occupation is trading, nrtisnn's activilies nnd civil service. The 

smnpling points ,viii also be three illegal dumps nnd srunpling ,viii be done at each dump. 

3.4.3. ly11g11nku GRA 

This is one of the government reserve nreas in lbnd11n. It hns JSJ houses based on lhc 2001 

house counting and on cs1ima1ed popul111ion or 2,681. Ii is locntc:d close 10 the locnl 

government office. Also the Press Centre of Lhc Nii;crinn Union of Joumnhsts (NUJ) Oyo 
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state council is in lyaganku. Herc the houses ore much spaced. The location hllS three 

illcgnl dumps from ,vhere sampling ,vns carried out. 

Figure 3.2 shows the map displnying the selected nrcns ond the dumpsites of interest. 

Further on, 1ue plnlcs sho,vlng sections of the dumpsilcs from the three density orens 

sclcctcd for the study. 
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Fig. 3.l: t\1np sbo\\'.ing the three l.ltnslty 11rc11s anll the selected l.lumpsitcs 
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Plntc J.ln: A cro)� )CC:tion of dumpsitc:, 10 the high dcn�it) :ire:i (01.c:fol..o) 
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Piute 3.1 b: A cross section of Jun,psitcs in 1hc n,cdium Jcn�ily area (NTC Jo) cc O) 

Sl 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



Plntc 3.lc: A cros scctioo ofdumpsites in the to,,• density aren (l)aganku GRA) 
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Plote 3.2: A Global Positioning )$1cm
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Plate 3.3: A Curbon dioxitlc n1clcr 
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J.S. S111nplc size determln11tlon
The S3111ple size or the s1udy wns col cu lated using a prevalence rote of 78% (0. 78) from o
rcponed survey of households thot ore o,vnre of lhe issues related to poor ,vostc
monAgemenl (Environmental Fiscal rcfonn in Abbonobod, Solid \Vo.stc monogcmcnt -
IUCN, 2006). 

The sample size wos coleulntcd using lhe fonnulo: 

\Vhcrc n .. Snmple size 

Za• 1.96 

P'" prcvnlencc of o,von:ness of issues relo1ed 10 poor ,,11Ste mw,ogcment 

q= 1-p 

d= precision limit. 

\Vherc na? 

Za = Confidence interval 95Y• • I .96 

p = Prevalence of  1,oor ,voslc mllIUlgcmcot issues = 78% (0.78) 

q = 1-p = 0.22% = 0.22

d • precision liinit •0.05

Therefore n • (),96)1 x 0,78 X 0,22

(0.05)1

n•263.68 

= ),114 I 6 x 0,78 x 0,22 
0.0025 

. d 263 s ho,vcvcr to ,ncrensc lhc precision of the study ond The sample size calculate ,vos 
3o¾ f the sample size ,VIIS token and the total bccnrnc 342. compcnsntc for non-response O 0 

3.6. Sclcclion of Sn111pling Siles

Using proponionol nllocntion method: 
. NTC nnd lyngnnku GRA ,,•ere 36255, 5850 nnd 2681 Total population ,n foko, 

respectively. l11is gave a total of 44786 people.
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For each area:

Poko: 36255 x 342 • 277 

44786 

NTC: 5850 x 342 • 45 

44786 

lyngAnku Glv\: 268! x 342 •20 

44786 

Onsile observations, cbOJ'tlctcrizntion or \YllStes and measurements of carbon dioxide nnd 

methane coses ,verc carried out in each or the three (3) dun1psitcs ,vhieh ,vere purposively 

selected ,vhile cluster srunpling technique \\'IIS used to select houses in ,vhich 

qucstionnnircs ,vcrc intcrvie,vcr ad,ninistcrcd to respondents. 

3.7. D11111 Collection 

3.7.1. OctcrinlnnUon ofSomflllng Coorilln111cs 

A Globnl Poslllonlng Sys1cn1 (CPS) device \\'US used to obtain the coordinates or the

sompling points presented as Lntiludcs and Longitudes. 

3.7.2. Onsilc Obscn•otion 

The Ollturc or the selected dumpsitcs \\'IIS documented using a \Veil designed observation 

checklist reflecting indicators such as presence or obscncc of combustion activities, 

scavenging, skip bins, funclionol vcgctotion, smoke, proximity 10 residential nreM nnd so 

on. 

3.7.3. \Vastcs Cbonictcriz.lllion

\Vaste chnrocterisntion involved the description of the dumpsite lnlo different components

bn.scd on the American Society for Testing and lvlotcrinls (ASTt-1).

Orab samples ,vcre collected 10 mnke o composite sample of 5kg of \\'OSie from each site

of interest. The \YIISICS obtnincd ,vcrc then sepnrntcd into its d1ffcrcn1 con1poncnts (• c.

oraanics _ food rcmoins, plant dcbns etc and recyclables· plos11cs, n) Ions, mcrnls, olhcrs)
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and the percentngc composilio f h • · n o eac component wn, dctcrm1ncd. This gives llll idea
about the recycling potential of the ,vnstes disposed.

(d) Gas or Emission Monitoring

Dctcnnlnatlon or C11rbon lllo:rllle (CO,) Conc:cntn11lon 

A carbon dioxide meter (felnire 7001 model) mode in Mexico \VllS used t o  measure the 

concentration of CO2 emissions ot the dumpsitcs thrice ,vcckJy ot specific periods of the 

doy (8-10 nm, 12-2 pm. nnd 4-6 pm), for 12 consecutive ,vedcs. The vnlucs of CO2 \\'ere 

mcosurcd in  ports per million (ppm) ond comp:ircd ,vith the United Stotcs Environn,entnl 

Protection ogcncy (US E!>A) normo.l outdoor exposure (300 - 450 ppm) for C01 c.-cposurc 

in the environment (ID[>H, 201 I nod \V\V\V.EnginccringToolBox.com)

Octcrminnlion of l\1cllu1ne (Cl�) Conccntnation 

The IPCC default 1nethod is n simple mos.s b:ilnnce calculotion ,vhich estimates the 

amount of CH..i emitted from the Solid ,wstc dumpsitcs ossuming thot 311 C� is released 

the some year the ,voste is disposed of. 111e 2006 lntergovcmmcntol Panel on Climotc 

Chnnge (IPCC) ,vostc 1nodcl ,vos used 10 estimate the C� emitted from eoch dumpsitc in 

o yelll' using the ,veight of the ,vostes ond population of the orcos \\'hich ,vos 36255, 5850

Md 2681 in Oke-foko, NTC Md lyogonku OM respectively (NPC, 2006).

Using, the follo,ving cquotion for mcthnne emission in Gglyenr 

1'>1tlhanc emisslonJ (Ge/yr)• {l'IIS\Vf • 111S\VF • IIICF • DOC • OOCF • F • 16/12-R) •

(I-OX) 

\Vhcrc: 

MS\Vr. Municipal Solid \Vo.ste generation role for Ibadan x popul111ion of study site

• O.S I kg/cop/yr x population of study site

For Okefoko = 0.51 x 36,255 = I B,49o.o5

NTC Joyce 8 = 0.5 I x 5850 • 298J,5

lyogonk'11 ORA• 0.51 x 2681 • 1367.3

MCP • methane correction foctor

,, h JI v un"'nnogcd dun1psi1e \\ith depth >Sn,• 0.4
Default voluc ,ors o o, ''' 
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For deep unmanaged dumpsitc • O.S 

MSWp • fraction of MSW dispo d h d 
· · · sc to l c umps11e default vnlue for N1gena • 0.4 

OOCr • fraction of DOC actually converted to gas 

.. 0.014T + 0.28 

\Vhere Tis the tempcroturc of the dumpsitc 

Meon temperature for Okefoko = 29°C 

Mean temperature for NTC Joyce B • 29.6"C 

Menn temperature for lyngonku ORA = 28.9°c

Therefore, the DOCr for the three density arcllS arc: 

DOCr Okefoko • (0.014 x 29) + 0.28 • 0.686 

DOCr NTC Joyce 13 .. (O.O 14 x 29.6) + 0.28 = 0.694

DOCF lyogonku GRA • (0.014 x 28.9) + 0.28 • 0.685 

Table 3.1: \Vest Afrlcn defnull d11t11 on wiule con,posilion or l\1S\V

\Vnste type Dcfoult Composition by pcrccntogc (%)

Food ,vnste 40.4 

Poper/cord board 9.8 

\Vood 4.4 

Textile 1.0 

Plnstics 3.0 

Me1nls 1.0 

Source: IPCC 2006 

Dcfaull (Nntionul) valuc-J fur DOC gcncrotlon or c11ch wnslc lypc

DOC (by ,vcight) .. 0.4 (A) + 0.17 (B) + 0.15 (C) + 0.30 (D)

\Vhcrc A.,. fraction ofMS\1/ thnt is poper nod textile i.e. 0.108 (i.e. 9.8 +I• I0.8 /100)

B. frnclion of MS\V that is given ,voste and other non-food orgnnic p111rcsciblc

i.e. no default volue ovniloblc

C Ii . f MSW I.hot is food ,w.stc i.e. 0.404

"' rncuon o 

fi . fMSW thnt is ,vood or s1ro,v i.e. 0.044
D = rncuon o 
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DOC (by weight)• 0.4 (0.108) + 0.17 (0) + 0.1 S (0.404) + O.JO (0.044) 

• o.o432 + 0 + 0.0606 + 0.0132

.,. 0.117

11' • 0.S default value 

16/12 • conversion of Carbon to c�

R ., methane recovery = O 

OX= oxidation fnctor • 0 since the dumpsiic is shollo\Y 

(Note: 1000 tonnes• I Og) 

To gel the 1ne1hone concenlrntion ('l'ovol.) • 

-_...;C;..;.H:...4:...•;..;.";..;.'r;.;;.r.;.&.:.:fo.:..11:...!f..:o.:..r-..:o..:d;.;;•.:.:tu::.;l;..;.t>''-=o:..:r•:.:a:.____ 
X 100 

Total Cflt t"ml11lon of th• 3 den.rlty or,,u. 

3.7.S. Sun•cy 

A sc1ni-structurcd qucstionnnirc \YnS designed specifically to address the k:no\vledge, 

ouitudc practice o.nd public health effects in the study nrea. The questionnaire \YO.S divided 

into S sections os follo\vs: 

• Section A: Socio-dcrnogrophic infonnotion

• Section 0: Kno\Ylcdgc

• Scc1ion C: Alliludc

• Section D: Practice

• Section E: Public health effects
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3.8. E1hlc11l Considcralion 

Ethical approval ,vns obtained from the joint UUUCI I institutioonl rcvie,v bonrd. Informed

consent informing respondents' on their rights to either toke pnrt or not \VDS done before

ony interaction ,vith the respondent oner hovlng sho,vn full understanding of the study. 

Confidcntiolily of infom1otion obtoined from respondents \YIIS ensured. Identifiers ,, ere 

stripped from lhe respondents' responses ond number codes used for respondent. 

J.9. Dain Mnnngcrucnt and Shalislkal AnalyslJ 

All dnto fro,n questionnnircs ond the environmental field sampling c0Ucc1ed ,,-ere 

onolyzed. Onto editing \\'IIS done concurrently ,vith doln entry 10 clarify unclear vnlucs. 

D010 cleaning ,vns done by running frequencies of all vnrioblcs 10 check for missing 

values or inoccuro1e entries. Descriptive stntislics wns used 10 summarize doto. lnfcrcntinl 

slotistics ,vns used to test for nssocintion bcl\,-ccn qulllitotivc ond qunntitntivc vnrinblcs. 

Onto collected ,vns analyzed using S101is1lcol Pnckngc for Social Sciences (SPSS) son,vnrc 

for p:immelers such ns chl-squnn:, AN OVA 01 S¾ level of significoncc. 

3.10. Lln1llnlions or The Study 

11,e limitations of 1his study include lock of information on lhe dumpsites such os the nge

of ihc dumpsilc, octunl volume since they ore illcgnl nnd ,vcre pushed ln10 streams during

miny seasons or burnt. 
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RESULTS 

4.1. Coordinate., of Sampling Points 

Doi.II ,vcrc collected in order to dctem1ine lhe locotion of the illcgul dumpsites in ench of 

the orco of interest using a OPS. Table 4.1 ghres 1he coordinnres of Cllch of rhe sclecred 

dumpsitcs. 

Table 4.1: Gcogr11phic11I Coon.lin11tc, of the Sdccrcd Arcn� 

Arens Longitude L11titudc 

Arco I 3°52•1.1o°E 7°22'22.75°N 

Artn2 3°52. 8.22"8 7°22' I 6.55°N 

Artn3 3°52' 12.0S"E 7°22' 18.38°
N 

Genesis J052'32.26°
E 7°22'22.31°N 

Cele 3°52'22.00°E 7"22'25.35°N 

Jogor 3•52• I 7 .89°E 7°22'22.44°N 

Amole 3°53• 14.98
°

E 1"22'34.62°N 

3•53 '8.64
°E 7"22'24.56°N 

Amulc 

3"52'54.94
°

E 7°22'27.24
°
N 

Ede 
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4.1. Onsllc Observ11ion1 

An observntionnl checklist \YUS u d 
• 

SC lo osses.s the nnture of the selected dumpsites. Eoch
density nrcn had three dumpsitcs namely:

• Oke-foko: Amole, Amule and &le

•

• 

NTC Joyce D: Genesis, Cele and Jogor

lyognnku ORA: Arco ! , Area 2 and Arca 3

Amolc, Amulc nnd Area 2 dumpsites \\'ere the largest dumpsitcs observed. Ede is n 

pru1inlly abandoned dumpsite. Almost oil the dumpsires had funetionru vegetation i.e. the 

vegetation is in good health and nil \Vere exposed to roinfnll. The vege1n1ion ,vns highly 

present in Amolc, An1ule, Jogor and Arcn 2 \Yhile In the other sites it \YIIS rnodcrorcly 

present. Also, Arco 2 dumpsite \VDS n mninly n fruit site. t,llost of the dumpsircs in tho 

three density areas have nc,•er been elenrcd. 

The ,vnlls in Amole nnd An1ulc buildinss \\'Cre modenuely crocked nnd mainly mode of 

mud though some ,vcrc made \vith blocks ,vhile in the other sites their \valls \verc in good 

conditions though some hod chnngcd color. The roofs of the buildings around Amole, 

Amule and Cele du1npsitcs ,vere rusted and some had holes. Smoke \\'llS observed ot Ede, 

Genesis, Jogor ond Area I dumpsitcs. Some ,vcrc still burning llS ot  the period of 

observation. 

Based on the locntions, oil the dun1psites c.'Ceept Ede dumpsite ,verc close to rcsidentinl

orens. Ho,vever, Ede ,vns close to o fish market; Gene.�is and Cele dumpsitcs \Vere close 10

shops, food, ,vood and metal shops etc. nnd ArcD 2 \VlU close to fruit-sellers. Amulc, Ede,

Genesis, Arco I, 2 and J dumpsires ,-.'Crc by the roadside. Also, Amole, Amule, Cele: on,

Jogor dumpsitcs ,vere situated on ,vnter bodies. Scavengers, both nnimnl and human, ,vr

h. hi · Am I A ·nulc: Ede Oc:ncsis Cele ond Jogor dumpsitcs os nt the ptn<1d
1g y present ,n o c, �" , • • 

r b , T bl 4 2 bclo,v sho,vs a detailed report of the findings.
o o servotaon. n e . 
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Table 4.2n: Onslte Observatioru 

Dumpsllcs Vegetation \Valls 

Amole +++ 

Amule I I I ++ 

Ede + 

Genesis ++ • 

Cele 

Jogor +++ • 

Arco I + • 

Are3 2 +++ 

Areo3 ++ 

Roofs Smoke 

+ 

++ 

++ 

++ 

+ 

+ 

• 
• 

ExposuTc to 
nalnf1II 

+++ 

+++ 

+++ 

+++ 

+++ 

+++ 

+++ 

Key: (+++) - llighly rrc,5cnl; (++) - �totlcrntcly prcsl'nl; (+) - Prc.1c111 ootl (·) 

Absent 
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Table 4.lb: Onslle Observallons coned. 

Locallon l\larkel Roadside ltcsidcatlal area Scavengers On waler 

Amole • 
• +++ +++ +++ 

Amulc ++ ++ +++ +++ 

Ede ++ +++ • 

Genesis + +++ + +++ 

Cele + • + + +++ 

Jogor • +++ +++ 

Arca I • + +++ 

Arca2 +++ + 

Arca 3 • +++ + 

• • (++) _ J\1odcrultl)' present; (+) - PrCJenl 11nd (·) -
Key: (+++) _ Highly Present, 

Absent 
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.C.3. \Vasle Characlcriullon 

Figures 4• 1 ° - c show lhc different proportion or solid \vnstcs componenl.S nt the different

dumpsites. The solid ,vostes from lhc diffcrcn1 dumpsi1cs \\'ere organics, nylons, plnstics, 

paper, metals ond other ,vas:tcs. 

Okefoko: In Amole dumpsitc, the lorgcs1 proportion or \\'llSIC componcnls ,,-ere 30% 

orgnnics, 38o/o nylon, I 0% melnJs nnd other \YOStcs ond 6% pins lies nnd paper. In Arnule 

dumpsi1e, it consisted or 50% nylon, 2So/o orgnnics, 15% plnslics nnd 10% popcr. \Vhile, 

in Ede dumpsile ii consisted or 66% nylon, 14% metal, 10% organics, 6% other ,vnstes 

nnd 4% plastics. 

NTC Joyce ll: Genesis du1npsite ,vos composed or SO% organics, 40% nylon, 4% plos1ics 

and 2% paper, metals ond other ,vnstcs. Cele du1npsi1c had 30% organics, 25% plD!lics, 

20% nylon and pnpcr, 6% other ,vostcs nnd 4% mc1nls. \Vhilc in Jogor dumpsite, 44% 

nylon, 20% organics, nnd 12% other ,vos1es, I 0% metals nnd 8% pnpcr. 

lyng11nku GRA: Arco I dumpsilc hod 40% organics, 30% nylon, IOo/o plaslics and popcr

and So/o me1ols nnd other \V11Stcs. In Area 2 dumpsile, ii ,vo.s composed mojorly of orgnnic

,vostc (90%) nnd I 0% mcinls. \Vhile Arco 3 dumpsitc had 45o/o nylon, 30"/4 p11pcr, 20%

orgnnics nnd So/o other ,vns1es. 
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- • 

o) Amolc Dun1psi1c b) Amulc Dumpsitc

- c) Ede Oumpsi1c 

Key: 

... � ....... :-� !:/ � e, :f!!J 

Orgnnic Nylon Pio.sties Poper MelOI QI.hers 

flg.4.111, b & c: A Proportion of dllTcrcol ,vu1c components in the high Jcn,i1� nre11

{Okc--foko) 
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-
• 

-
• 

n) Genesis Dumpsitc b) Cele Dumpsitc

-

c) Jogor Dumpsitc

Key: 

� � � � � :!!.1 

Organic Nylon Plastics Poper �lct:il Others 

Fig.4.2n, b & c: A Proportion or different w1utc con1ponent In the 1ncdiu1n dcn�it) 

nrcn (NTC Jo)CC D) 
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- • • 

11) Arcn I Dumpsite b) Area 2 Dumpsite

-

• 

c) Arca 3 Dumpsi1c

Key: 

--�.., ., ;, �,,J ., J .., J ... -..,

Orgnnic Nylon Plastics Paper �lctnl Others 

Fig.�.Jo, b & c: A l'roportion or different,, P"C con1poncnt� in the lo" dcn�il) orca

(lyogonku GRA)
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4.4. Conccntrallon of Carbon Dioxide
The follo,ving results ,vcre obtoincd based . h on l c mC11Surcmcnts of carbon dioxide
emissions from cnch dumpsiie over O period or 12 ,vceks.

4.4.1. Concentrations of C01 In the hl&i:h density ore:a (Okefoko)
Amole dun,psite: The CO2 concentration for the first \\'Ctk '''ilS 525 ppm, 484 ppm nnd
385 ppm i n  the morning, oncmoon and evening periods respectively. The minimum and
maximum CO2 conccnt.mtion ranges in the morning_, aOcmoon and evening ,ven:: 291 -
S72 ppm, 270 - 532 ppm and 219 -410 ppm respectively. Tho highest CO2 conccntrntion
(S72 ppm) for Amole ,vus recorded In the morning or the 8111 

\\-cck; ,vhilc the IO\\'CSl (219
ppm) ,vas recorded in the evening or the 6"' 

\',-eek.

Amulc dumpsilc: The C01 conce11trotion for the first ,,·eek ,vns S24 ppm, 498 ppm and 

361 ppm in the n1omin11, onemoon ond evening periods n:spectivcJy. Tho minimum and 

maximum CO2 concentrotio11 ranges in the morning, oflcrnoon and evening ,vere: 307 -

580 ppm, 275 -534 ppnl ond 228 -413 ppm respectively. The highest CO2 concentrotion 

(580 ppm) ror Amule ,vos n:cordcd in the morning or the s"' \\'CCk; ,vhilc the lo,vcst (228 

ppm) ,vn.s recorded in the evening of the 5111 ,veek. 

Ede dumpsitc: The CO2 conccntrotion ror the first ,vcck ,VIIS S23 ppm, 446 ppm and 389 

ppm in the morning, ollernoon ond evening periods respectively. The minimum nnd 

n1oximun, CO2 concentrntion ranges in the morning, oflemoon ond evening ,vcn:· 291 -

570 ppm, 290 _ 508 ppm nnd 212 -435 ppm respectively. The highest C01 concentration 

(570 ppm) for Ede ,vns recorded in the n1oming or the gill ,vc:ck, ,vhilc the lo,vest (212 

ppm) \\'DS recorded in the evening of tbc 6,i, ,veck.

4 ,, 2 c I t"ons of COi In the mcdiun1 denslly nrcu (NTC Joyce B).... . onccn ro 1 

0 · d · The co conccntrotion for the first \\'Cck ,vns 468 ppm, 461 ppn1 nndencs1s umps1te: 2 

6 . · nflcmoon and evening periods rcspec1ively 111c m1n11nun1 ,ind
4 2 ppm 1n the morning, 

. t" run"cs in the morning, oflcmoon ond cv.:nini; \\en: 109

mnx1n1um CO2 conccnlnl 10n o 

d 224 _ 462 ppn1 respectively. The highc�t CO2 concen1ru11on560ppm,316 -482 ppm Oil 
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(560 ppm) for Genesis ,vu record d , 1 c in t 1c morning of the 8°' ,vcek; ,vhilc the lo,vcst (224
ppm) \\'llS recorded in the evening of the 6111 \\'Cele.
Cele dumpsite: The CO2 concentration for the first week ,vns 457 ppm, 422 ppm nnd 402
ppm in the morning, llllernoon and cvcn'ang pc 'ods · I TI · · dn respective y. 1e m1n1mum nn 
n1nxi111um CO2 concentrotion ranges In the morning, oflernoon ond c\lcning ,vcrc: 306 _
551 pprn, 28 l -4 80 ppm ond 228 -427 ppm respectively. The highest CO2 conccntmtion
(55 I ppm) for Cele ,vns recorded in  the morning of the 8

111 ,veck; ,vhile the lov,cst (228
ppm) ,vns recorded in the evening of the 6°' ,vcck.

Jogor dumpsite: The COi concentmtion for the first ,vcck \\'IIS 436 ppm, 429 ppm ond 437 

ppm In the morning, nflcrnoon and evening periods respectively. 1110 minimum nnd 

mnximum CO2 concentration ranges In the morning, oficrnoon and evening ,vere: JOI -

I 1S7 ppm, 309 - 803 ppn1 nnd 224 - 437 ppm respectively. The highest CO2

conccntmlion ( 11 S7 ppm) for Jogor ,vos recorded in the morning of the I I 11, \\'eek; ,vhile 

Ute lo,vcst (224 ppm) ,vns recorded in the evening of the 6°' \\'Cck. 

4.4.3. Conccntrnllons or C01 in the 1011• dcnsit>' nrca (lyagonku GRA)

Arc3 I dumpsite: 1110 C01 conccntmtion for lhc first ,vcck ,vos 452 ppm, 449 ppm nnd 
467 ppm in the morning, afternoon nnd evening periods respectively. 1l1e minimum ond 

1naximum CO2 conccntmtion ranges in the morning, ofiernoon ond evening ,verc: 316 -

S47 ppm, 2S0 - S48 ppm nnd 247 - 467 ppm respectively. 1l1e highest C01 concentration 

(S47 ppm) for A.rcn I ,vns recorded in the morning of tJ1c 8111 \\'Cek; while the lowest (247 
ppm) ,vos recorded in the oficrnoon of the 5lh \\'eek. 

A 2 d · Th CO concentmtion for the first ,vcek ,vns 4S9 ppm, 4S0 ppm ondrco umps1tc: c 2 

So 
. 

· nernoon and evening periods respectively. 1l1e ,ninimum nnd4 ppm 1n the 1norn1ng, o 
. · ranges in the morning, oficrnoon and evening ,vcrc. JI S -

IJ\llXlmum CO2 concen1T1111on 
d 245 _ 450 ppm respectively. The highest C01 concentration

S48ppm,26S-S1 2ppm nn 
11, • 

rd d in the morning of the 8 ,vcck; wlulc the lo\\c�1 {24S
(548 ppm) for Arco  2 ,vns rceo c: 

. • of the 6..,. ,veek.
ppm) ,vns recorded 1n the evening 
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An:a 3 dumpsttc: The CO2 concentration for the first week \\'IIS 422 ppm, 439 ppm and

433 ppm in lhc n1oming, af\emoon and evening periods respectively. The minimum and

moximum CO2 conccnlr.ltion ranges in the morning, oflcmoon ond evening \\'Cre: 309 -

S44 ppm, 267 - 516 ppm ond 240- 456 ppm respectively. The highest CO2 conccntrotion 

(S44 ppm) for Aren 3 \VOS recorded in the morning or the glb \,;eek; ,vhile the IO\\'CSt (240 

ppm) ,viu recorded in the evening of lhc 6th ,vcck, 
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4.4A. \\lean CO2 And Temperature levels
Tablc.4.3 shows the mean standard dcviot· · • ' ion, mu11mum and mo.ximwn vulucs of the
temperature of cnch dumpsitc at the time of . . men.surcmcnt and lhc cnrbon d1ox1dc levels.
The menn carbon dioxide levels in Oke-foko NTC I k , , yognn u ,vcre: 3n.s :i: 92.1 ppm, 
38S.6 * 114.S ppm and 380.8 :i: 82 4 · · · ppm rcspcc11vcly ,vlule lhe mean tempcr.11ure scores• • 
,verc 29 ± J.O C, 29.6 * 3.1 c and 28 9 ± 2 1·c Also fro lh tabl · b d d d. . . • m C e, II con C t uec 
that the mcnn carbon dioxide level across the three density area ,vas 380 ppm ,vhilc mcnn• 
tcmpc:mturc ,vns 29 C. 

4.4.S. ,\nnlysis by ANOVA nnd Corrclallon 

A one-,vay ANOV A lest ,vns used to compnrc the carbon dioxide levels from each 

dumpsllc i.e. carbon dioxide by l0e11tion, ho,vcvcr il ,vns nol significant Con1paring 

cnrbon dioxide levels ,vith tho different days in ,vhich they \\'Crc measured and con1poring 

the cnrbon dioxide levels ,vi1h ,vecks in which they ,vcrc measured sho,vcd n significant 

difference (p<O.OS). Also, n bivnriolc corrclnlion lest \YIU done sho,ving tho rclotionship 

bc1,vcc11 carbon dioxide nnd tcmpcrolurc. The result sho,,'Cd o ,vcok positive correlo1ion 

(R2 
• 0.0163). 

4.4.6. Relationship behvccn CO2 conccntmlions ond other ,•nrh1blc.s

The co1 conccnt.rolions ,vcrc grouped into three (J) conccn1n1tions � 3S0 ppm, JS I - 450

ppm and >450 ppm and ,vcrc crossed tnbulnted ,vith periods of the day (T able 4.40}, ,vi1h

th d • (T bl 4 4b) ftnd ,vith 1l11i ,vccks in ,vhich they ,vcre measured (Table
e cns1ty areas n c . .... 

· 'fi d·m·rcncc bct\\·cc:n the grouped co, nnd the periods of the
4.4c). There ,vn.s n s1gru 1con1 1 .. 

doy o.nd the ,vccks tl1cy ,verc m1!'15Urcd (p<O.OS).
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Tobie 4.3: Vnri11tlons lo the l\tenn C01 and Tcmpcn11urc Lt,•els 11rroH lhc lhrec 

Density Areas

S1a1istlcs Okc-foko NTCJoycc 0 lynganku GRA 

Carbon dioxide 

�lcw\(ppm) 372.S 38S.6 380.8 

S1andord dcviotion 92.1 114.S 82.4 

1\-linimum voluc (ppm) 212 224 240 

Maximum voluc (ppm) 580 11S7 S48 

Tt11111crnturc 

Mcnn(°C) 29.0 29.6 28.9 

Stondord deviotion 2.97 ).07 2.67 

Minimum value (°C) 20.3 22.0 22.3 

Maximum vnluc (°C) 3S.4 )9.4 34.S
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Table 4.411: Rcl11tionshlp between co I ,. cJ 1 eve� an the periods of the cJay
CO2 ningcs (ppnt) �lornlng Afternoon Evening p - ,•11lu1.1 

<350 
-

351 -450 

>450

35 (32.4%) 

33 (30.6%) 

40 (37%) 

43 (39.8%) 

40 (37%) 

25 (23.1¾) 

69 (63.9%) 

35 (32.4%) 

4 (3.7¾) 

p < 0.05 

T11blc 4.4b: Rclntionship betn•ccn CO2 levels anti lhc lltrfcrcnl tlcnsl1y nrrn.s 

CO2 rnngcs (Jlp111) Oke-foko NTC Joyce D lyacanku GRA r -vnlue 

!:350 51 (47,2¾) 

351 -450 32 (29.6%) 

> 4S0 2S (23.1%) 

46 (42.6%) 

42 (38.9%) 

20 (18.5%) 

50 (46.3%) 

34 (31.5%) 

24 (22.2%) 

P > 0.05 

Tobie 4.4c: Rclntioosbip bct"'CCn CO2 le\•cls ontl 1bc various n•ccks ofmonlloring

C01 rnngcs (pprn) 

�350 

351 -450 

>450

\vccl( 1 \Veck 2 \Vcck 3 \Vcck 4 P - vnluc 

33 (40.7%) 71 (87.7%) 32 (39.5%) 11 (13.6%) 

P < 0.0S

31 (38.3%) 8 (9.�/2) 30 (37%) 39 (48.1%) 

17 (21%) 2 (2.5%) 19 (23.5%) 31 (38.3%) 
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4.5. METIIANE 

The 2006 lntcrgovcmmcntal Panel on Climate Change (IPCC) \Vnsic model wns used 10predict the methane conccntnuion in  each dumpsite for O ycor.

4.5.1. l!Jtlm11tion of Mctb11nc Enllsslons
Oatn on omount of solid ,vnstc disposed to the illegal dumpsitcs ,vcrc not ovoiloblc nnd thequantity of solid ,vnste ,vns estimated from urban population solid \VIIStc generation and disposal rote per person in developing countries ,..,hich ls 0.29 tonncs/capitllfycor (IPCC,
2006). 

According lo 2006 census report, the popuJotlon of 

lbndan southwest .. 282,585 

Oke-foko • 36,255 

NTC Joyce B " 5850 

lyoganku ORA • 2681 

IPCC dcfnull n1clhodology 

Using the follo,ving cqun1ion for metbnne emission in Ggfycnr 

Mclhnne emission• MS\VT x lvlS\VF x MCF x DOC x DOCF x F x 16112 x (I - OX) 

1'>1S\Vr = Municipal Solid \Vnsle generation rote for lbodan x population of study silo 

.. 0.51 kg/cop/yr x populocion of scudy sicc 
282 585 • 144118.35 kg/year MS\VT (lbodon south,vcst) .. 0.5 l x • 

For Okefoko = 0.51 x 36,255 • 18•490·05 

NTC Joyce B • 0.51 x 5850 "" 298J,5 

lyagnn.l.'ll ORA.,, 0.51 x 2681 • 1367.3 

Pee \Vascc Model it e11n be seen lhot highest d from the 2006 r Based on the results obtoine 
Ii k (high density nren); 0.000026Gg/yr SOgf for Oke· o o mcthnnc emission ,vos O.OOO 15 yr 
onku ORA arcn. The toble bclo,v sbo,vs 000012Gg/yr for lyog for NTC Joyce B o.rco nnd O. 

. blc sho,vlng oll the vnriobles and the otion. Beto,v is o to the values obtained for eoch Joe 

rc.rult of the 2006 IPCC ,vnste rnodcl.
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T11ble 4.5: Sho\\'S the vnlues for b t'IIC coost11n1 nnd th c . . 
the 2006 1rcc 

e ll4 emus,oo obl111ncd wing
,v11stc model 

l'nr111nclcrs Sludy Loc111ions 

A B C 

l\lS\V,{tonncs/yr) 18490.05 2983.S 1367.3 

l\lCF 0.4 0.4 0.4 

l\1S\Vr, 0.4 0.4 0,4 

DOCp 0.686 0.694 0.68S 

DOC 0.117 0.117 0.117 

F o.s o.s o.s

16/12 16/12 16/12 16/12 

R 0 0 0 

ox 0 0 0 

c� {kg/yr) 158.298 25.840 I 1.689 

Cl1' (lonncs/yr) 0. I !111 0.026 0.012 

CII"' (Cg/yr) 0.0001S8 0.000026 0.000012 

Key: Okcfoko (A); NTC Joyce O (0) nnd lyngnnku ORA (C) 

Nole: IOOOtonnes • 10g 
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4.6. Socio-dcmogr1apblc Ch11r11ctcrlslics of Re.!pondcnts
T11blc 41.6n sho,vs the ogc of the rcspondcnLS ranged frorn 12- 8I ycArS ,vith O mCAn oge of
JJJ :!: 126 years nnd the oge distribution follo,vcd II nonnol distribution panem ,vith the
mod1tl oge group < 30ycnrs. The respondents \\'Crc mnde up of 50-/o females and 50% mnles.
The mnjor ethnic group ,vns Yorubn (92.7%) and 4.7% \\'ere lgbo. The major occupations of
the respondents' include: Lrnding, tailoring, carpentry, ,vclding, teaching and s o  on; ,vith 39%
trndcrs ond 18% nrtisons. Clnssificotion of thc respondents bll.!ed on educational quolificotion
inlo tertiary, sccondnry ond others (prilJllll')', no formol education and Qur'nn school) sho,vcd 

198 (58%) stopped education ot sccondo.ry school while 66 (19.4%) onnincd tcrtinry 

education ond 77 (22.5%) others. 58% of the respondents 4l'C Christians ond 43% nre 

Nluslirns. About 184 (54%) of the respondents ,,•ere mo.rricd as 01 the time of the survey ond 

137 (40%) ,vcrc unmnrricd, I 5 (4.4%) ,vere ,vido\\·cd. 

Table 4.6b sho,vs the occupntion or the people. Trading (39%) ,vos seen to be Ilic major 

occupation of the people. The rest of the 1nble sho\\'S 1h01 most of the respondents 44.6% hnd 

lived in their respective nreas for about I - 5 years ond 95 (27 9%) for 6 - IS yenrs, though 

69.2% of nil respondents live in rented houses and 102 (29.9%) live in their private homes. 

Most hon,cs (51 %) hod 5 _ 1 o persons per household ond 142 (43%) > 5 persons. \Vbjlc lllblc 

4.7c displays I.he respondents ,vcre iroupcd b11Scd on their density nrco: 276 (80.90/4) ,vcro 

Oke-foko, ,vhilc 45 (13.2%) NTC ond 20 (5.9%) ,vcre from lyogonku GRA .. Also, higher 
proportions (69.2%) of the respondent, live in houses lhnt ore rented. 
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Table 4.6a; Socio-dcmogrnphic Ch11niclcrisllcs of Rc.1ponllcnt.s
V1rl111Jlcs Frequency Pcrccn111gc (o/•)

;\gc (ycnrs) 

S30 

31-50

>SO

Sex 

Ml\lc 

rcmalo 

Ethnic group 

Yorubn 

Others 

l\larltal Slntus 

Single 

1'1nrrlcd 

Others 

18) 

111 

47 

170 

171 

316 

25 

137 

184 

20 

90 

53.7 

32.6 

13.8 

49.9 

SO.I 

92.7 

7.3 

40.2 

S4 

S.9
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Table 4.61,: Soc:io•dc111oi;ruphlc Churaclcrisllu of Respondents Contd.
Vorlnhlc.s Frequency l'crccolagc (%) 

Educ11llonul Lc,•cl 

Tcrtio.ry 66 19.4 

Secondnry 198 58.1 

Others 77 22.6 

Occupntlon 

Trader 133 39 

Aniso.n 60 17.6 

Olhcrs 148 43.4 

Religion 

Christinnily 196 57.S 

lslo.m 145 42.5 

Number of persons /household 

<S 142 4).0 

5-10 167 50.6 

6.4 
21 >JO
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Table 4.6c: Soclo-dcn1ogr11phlc Chnracccrbllcs or Re.spondcnu Coned.

V11ri11blcs Frequency Pcrcenlngc (1/e) 

Lcnglh of scuy (years) 

1-5 163 48.1 

6-1S 95 28.0 

16-2S 2S 7.4 

>2S 56 16.S

House O"•ncr 

Private 102 29.9 

Rented 236 69.2 

Government 3 0.9 

Arens or distribution 

Oke-foko 280 82.1 

NTCJoycc B 38 11.1 

lyago.nku ORA 23 
6.7 
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4.7. Respondents' Kno1vlcdgc 

4.7.t. Greenhouse gnscs. 
llo.sed on the questions related 10 greenhouse gnscs, 1S6 (47.1%) ngrced that greenhousego.ses ore hnrmful to the public nnd to  the environment 1vhile I ss (46.8%) did not kno1v if it\\':IS harmful. A higher nun1bcr of the rc3pondcnt.s 175 (52.7%) did DOI kno1v that greenhousego.ses cnusc climotc change and 96 (28.21/o) said 1ho1 ihey \\'ere o"''llfC 1vbjlc 61 (17.9%) saidgreenhouse gases do  not cousc climate change. Also, 167 (50.6%) of the respondcot.s did no1kno1v thoi municipnl household 1vnstcs gencrnle greenhouse gciscs 1vhile 154 (46.7%) agreed
tlull household 1vns1es produce grcenho1.Uc gnscs. 184 (55.4%) among all the respondenls did
not kno1v 1h01 greenhouse gnses cause increase in atmospheric lc:mpcrature. Fron, lhc
information gothcred 120 (35.2%) hnd on excellent knowledge of greenhouse go.scs 1vhilc
179 (52.5%) hod n fnir kno1vlcdge. There 1vns DO signilieont dilTercnce across the three
density oreos. 

-1.7.2, \Vnstc n1nnn�cn1cn1 
Dosed on the questions for \\•ostc dlsposnl nnd mnnagcment, 293 (86.4%) of the totlll 
respondents agreed that on illcgol dumpsitc is one that is not approved by government 

d •'-·t ·-·1�• thro,,'D a,voy can be used for authority 1vhilc 2S4 (75.6%) of respondents agree UlO 1...., -

• 
0 . Ii urc rniv moteriob or reusable eon1D1ners and 67 ( 19.6 �)other useful tlungs such as arm man 

f ih oood means of ,vos1e disposal methods: said they do not agree. Bosed on the survey O e " 
. while 1 O I (30-/4) did not agree. For dig 196 (58.2%) ogrec that incinerator is a good means 

. .., •h'I 127 (37 81/c). od me.ins of ,vnstc thspo-, w • c • • lllld bury, I 89 (56.3%) did not accept ,1 as  a go 
. d 

. ,vhilc 47 (14%) said. in 275 (82.63/o) said no 10 open umping accepted 1l. For open dump g, 
. . d means of woste disposol . (70 2%) agreed that recycling ,s o goo 

)'CS. For rccychng. 236 · 
. ood F disposal in gutter or streams, o/c d' d I kno1Y If ii \\'l!S g , or while 20.8% sold no ond 8.9 ° 1 no 

f wusle disposal \Yhile 75 (22.3%) h • yn, 0 good means o 250 (74.4%) do not agree 1 01 11 1 
. F c mposting, 187 (56%) og,ced thol of ,voste d1sposol. or o accepted it os II good menns 
. 1 87 (26%) did not agree ond 60 (18%) didof \\'!ISie d1sposo , composting ,vas a good mcons 

312 (gS.4%) of the 10101 respondents 
F' oil on 1cnowledge,not kno,v if ii ,vas good ·in Y 

Ii illegol dumpsites ,vhile 11 {3.4%) ittcd 10 humans rem 
ICCcpted that diseases con be tronsm 

. 1. n gathered 136 (39.9%) hnd good
F Ille 1nformo 10 'blc rom did not kno1v If it 1Vll!l poss• · 
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knOWlcdge of ,vnste disposal and management while 85 (24.9%) had a poor k.no\vlcdge.
There ,vo.s a significant difference (p<0.05) ocrou tJie three density orca.s.
The general kno,vledgc of the respondents on waste mruu1gemen1 nod Greenhouse gnses
across the three density llf'Cl13 sho\\·ed 83% excellent kno,vlcdge, 72% Good kno\vlcdge, 79%
fair lo10\vlcdgc ond 82% poor kno,vledgc ot Okefoko; I 00/4 excellent kno\vledge, 20% good
knowledge., 14% fair kno,vlcdge and 18% poor kno,vlcdgc for NTC Joyce B and 7%
excellent kno,vlcdge, 8% good kno\vlcdge, 7o/o fair kno,vkdgc and 0% poor kno\vlcdge for
lyagonku ORA. Figure 4.3 sho,vs the general knowledge or respondents on Greenhouse
gases and ,vastc 1nonogemcnt across the density arens. 

�.7.2. Rclnllonshlp behvecn Rcspontlcnt.s' Knowledge and sonic Socio-tlcn1ogrnphic 

Chnrnclcrlstlcs 
Several socio-demogmphic chnmc1eris1ics \\'Crc eomp:in:d 10 1hc knov,1lcdgc ca1cgories 

(Excellent, Good, Fnir nnd Poor). \Vhen nge \\'OS compared, 58% of respondents <JOycnrs 

had excellent kno,vledge, 31 % of those bct,vec_n ngcs 31 - 50 ycors nnd I 0% of those aged 

>SO ycnrs hod excellent kno,vledgc. In comp111ison ,vith sex, men luid a higher percentage

(S9%) of excellent kno,vledgc ,vhile 6 t % of respondents ,,•ho had attained second�ry
• kn I d There \\'llS II sinn:1jc110t difference bel\YCen the SOCIO·cduco1ton hod cxccllenl O\Y c gc. i;nu• 

. . . d , (p <O.OS). This con be seen in loblc 4.7. 
demogrophic choroc1cns1,cs ontl kno\vlc gc cotcgory 

bclO\V, 
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Table 4.7a: Rclutionship hehvecn l<nowletlgc 11nd some soclo-tlcn1ognaphlc 

c:hnrnc1cris1ics 

Kno,vlcdgo Category 

Excellent 

Oood 

Pair 

Poor 

Kno,vlcdge Category 

Excellent 

Good 

Fnir 

Poor 

Kno,vledgc vs. Age 

<30ycars f (%) 

122 (58) 

16 (40) 

2 3  (55) 

22 (45) 

31 -SO ycnrs f (%) 

66 (31) 

11 (28) 

IS (36) 

19 (39) 

Knowledge vs. Educ111ionnl level 

Tcrtil11)' f {%) Secondary f {%) 

53 (25) 129 (62) 

3 (7) 22 (SS) 

G (14) 24 (57) 

4 (8) 23 (47) 

96 

>SOycm f(¾)

22 (10) 

13 (33) 

4 (9) 

8 (16) 

Others f(¾) 

28 (13) 

IS (38) 

12 {29) 

22 {45) 
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Table 4.7b: Rclntionship bch,•ccn kno,vledgc 11nd some socio-demognphic 

chnr11ctcristic., contd. 

Knowledge Category 

Excellent 

Good 

Fair 

Poor 

Kno,vlcdgc , s. Sex 

Mnlc f(¾) 

124 (59) 

IS (38) 

14 (33) 

17 (35) 
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Fclll4lc f(¾) 

85 (40) 

25 (63) 

28 (67) 

32 (GS) 
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4.s. Rupondcnu' Altitude to\\•nrds \Vastc m:an:igcment
Re.suit! obtoined from the ottitude of respondents sho .. -d th rul • d -... e gene mcllll 01111u c score ,vns 
36.6 :I: 5.58 ,vhile the mean Dllitudc score for high, medium nnd Jo,v nrens ,vcrc 36.0 ± 4.96,
39.1 ± 8.04 0nd 38.2 * 5.27 respectively. About 201 (59%) of the rcspondcnis strongly
disagreed ,vi1h ,vns1es being dumped MJ\Yherc ,vhilc 111 (33%) disagreed tlult sepnration of
11'\\SICS 01 source is o good means of \\'tlSlc mnnogemcnl Md 109 (32%) agreed 1hn1 it ,vos o
good means of ,vnstc n1onogcmenL Also, I 74 (SI%) of the respondents agreed 10 the foci that 
illcgol dumping of ,vnstcs was hnrmful to hcollb 1vhilc I S6 (46%) support the fnct that ,vnstc 

dun1psitcs should not be locotcd ncnr rcsidcntiol lll'Cll$. When asked if government \\11S

responsible for ,vnstc mnnogoment or individuals or combinntion of both, o higher proportion 

of 138(41%) soid government should be responsible, 110 (33%) o&recd to individuals 1vhile 

123 (37%) agreed to o combinolion of both. Ho1vcver \\•hen o.skcd if lhey 1vcrc ,villing 1 0  pay

for their ,vnstcs to be clcorcd, 79% supported but S4Yo \\'Cte \\<illing to P3Y only 11v.:n1y noira

(j,120). 

From the infonnotion gathered 143 (42%) hod good nlliludc: 101vnrds ,wstc mnnngcmcnt

,,hilc 12 ().5%) hod poor ollitudc. There \\'IIS no signili=t dilTcrcncc ocross the three

density orcos. 
d 'IISIC mMagemcnl and Greenhouse gnses ncross

The gencml nllitudc of the rcspon ents on " 
. d 680, llent nllitudc, 89¾ Good 011i1udc, 87% fnir onitudc

the three dcnslly orcos sho,vc ,,. c.,cce . . 
23o/c c llcnl ollilude 8% good allitudc, 5% fn1r on11udc

and 83% poor 011i1udc ot Okefoko; 0 ex e • . . 
d 9o/. xccllcnt ollitudc, )o/o sood otutude, 8% fiur

and 17% poor ollitudc ol NTC Joyce 8 on ° c. 
. ORA. Figure 4.4 sho,vs the general 011i1ude of 

altitude ond 0% poor atlttudc 01 Jyogonku
h d 'ty orcns 

d i\'IISIC monogemcnt ncross I c cns1 " .
d ·--'� Greenhouse snscs W1 rcspon ents IO\van,., 

d d sonic Soclo-dcn1ogru11hlc 
R nondcnts' Attltu c on 

4.8.J. Relntlonship bch,•cen CJ,, 

Ch11n1cterlstlcs red 10 respondents' oge, o higher
nogcmcnt ,vas con1po 

In table 4.8, nlliludc to ,voste nio
d 1 , ,vithin the <30 yeor.i oge group.

. d amons respon en s 
pcrccn111gc (45%) ,vos obtrunc 

. hBd n higher pcrccntngc of 52% of
,villi sex showed "omen

Comp:irison of  011hudc category . d secondary cducotion hod cxcclknt

., f respondcnts; ,vho had otuune 
. h . . 

good 011i1ude \Yhile S043-o o the socio-dcmosmph1c c arac1cns11cs
d'ffcrcnce bc1,vccn 

lllitude. There wns o signilicont 1 

and knowlcdsc category (p <O.OS).
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Fig.4.6: Respondent's nlliludc 1ownrds wostc 01on:1ge111enl ocross the dcnsll)' areas.
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T1blt 4.8sa: Rclotionshlp bchvccn Attitude and so,ne Soclo-<lemograpble Ch11r11cttrlstlcs 

Kno,Yledge Cntegorics 

Excellent 

Good 

Fair 

Poor 

Exccllenl 

Good 

Fnir 

Poor  

;\ttltudc vs. t\gc 

< 30 ycnrs r {¾) 31 -50 ycnrs r (¾) 

S5 (45) 53 (43) 

80 (56) 38 (27) 

39 (61) 17 (27) 

9 (75) 3 (25) 

AUlludc vs. Educ:lllonul lc,•cl 

Tertillf}' f (¾) Secondllf}' f (¾) 

35 (29} 61 (50) 

19(13) 85 (59) 

IO (16) 44 (68) 

2 (17) 8 (67) 

100 

>50 years f(¾)

14 (12) 

25 (17) 

8 (12) 

0 (0) 

Others f(¾) 

26 (21) 

39 (28) 

10 (16) 

2 (16) 
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Table 4.8b: Relationship bchvccn Allilullc and some Soclo-dcmograpltic Cbaraclcrillics 

caatd, 
Allllude vs. Sex 

�1alc r(¥o) Pcmlllc r(%} 

Excellent 6) (52) 59 (48) 

Oood 68 (48) 75 (52) 

Fair 35 (55} 29 (45) 

Poor 4 (33) 8 (67) 
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, Rapondcnts' Practice towards \Vas1c Managrmcnc

ilble 4.9 sho,vs some of ,vaste m111111gcmcnt practices CIIJ'ricd out by the rcspondcnlS. The 

,elUII sho,ved lhot 70% bum1 their ,vnstcs, 14% thre-.v them into the slrcnms ond rivers around

and 10% S4id government cleared !heir wns1c.1 in the high density area. In the medium density

.- 46.S¾ bum their ,vus1cs, 25.6o/t throw into str� or rivers ,vhilc I 8.6% said 

pvcmment cleared their \\'llStcs. In the lov,• density area 40% bum their ,,11Stcs, I 0% thro,v

Into rivers or gutters o.nd SO% snid govcmmtnl clear their ,vnstc,. 

Considering the different contnincrs used in collection of ,vnstcs in homes, Tobie 4.9 sho,vs 

that o higher proponion (42.2%) in the high density ruco use buckel/drum for storing their 

wastes, ,vhilc 41.S¾ end 33.3% in the medium nnd lo,v density Drc4S respectively make use of 

nylons for collecting their wastes nt home. 
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Tablc.4.9: Rupondcnts ,vaslt managtmtnl practice, 

Bum it 

Push into river 

Government clc:nrs it 

Others 

Corton 

Nylon 

Bucket/drum 

Basket 

Nothing 

Oke-roko 
Frcqu,nry ("/4) 

NTC (Joyce D) 
Frtqucncy (•/e) 

Ho"' do you manage lhc dumpsllc 

170 (70) 

34 (14) 

24 (9.9) 

IS (6.2) 

20 (46.5) 

11 (25.6) 

8 (18.6) 

4 (4.1) 

\Vhal do you use 10 store your \Ynste?

9 (3.3) 14(34.1) 

100 (36.4) 17 (41.5) 

I I G (42.2) 2 (4.9) 

42 (IS.3) 4 (9.8) 

8 (2.9) 4 (9.8) 
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lyngllnku ORA 
Frtqutncy (¾) 

8 (40) 

2 (10) 

10 (SO)

0 (0) 

2(16.7) 

4 ()3.3) 

3 (25) 

2(16.7) 

I (8.3) 
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,.10. Respondents' llc11llh Status and llealtb Risks
Table 4.10 sho,vs the health risks nnd stat r us o respondents. Herc, lhc respondents '"ho
replied thot their ,vastes ,verc be· b Ulg umt \\'Crc further questioned ,vhnt problems they
encountered ,vhen burning nnd 63 S% in Okc �ok 82 go, • NTC• ·11 o, . ,. tn and 81.8% m lyngnnku 
ORA eomploincd of smoke d1sturbnncc ,vhile 12 2"' 17 2" d I 8 2'' cd th fi d· ,., . ,. on . ,. srot cy ace 
no problems ,vhntsoever respccti,rely. \Vhcn questioned If the dumpslte disturbed thcn1 in
nny woy, 28% in Oke-foko, 41.2% in NTC ond 30.8% in lyaganku ORA responded lhtll it
docs 

The follo,ving nrc some of the indicator, u.,cd to 11SScss health risks such ns rodent 

infestation, ,voter conio.minntioo, ond sickness and so on: about 30.9%, <17.4% and 33.3% 

in U10 high, medium nnd low density nrcas offtrmcd they surrcr rron1 rodent infestation. 

91 2%, 57 .9% nnd 66.7% In the high, medium ond low IU'CaS complnincd about bnd odour 

emnnnting from lhe dumpsitcs. Also, 10.45 nnd 5.3% of the residents in the high and 

medium density nrcns rcspettively offinned ihe dumpsite., cootnrninarc their \\'Iller. \Vhile 

26.9% nnd 5.6% in the high ond medium density an:a., respectively sold ihey su!Tered 

from sickness/ disenscs due to ihe presence ofihc dumpsires. 

Some of the common sickness/diseases su!Tcrcd were grouped into mnlorin. cough/colru'Th

and others (cholera., diarrhoea, sorc-thro111, hcadoches} ,vhere 92.9% orihc rcsidcnlS in the

h I d · 47 70, · 11,e medium dcnsicy orca ond 55.6% or lhe to,v density nren
1g , cns11y nrcns, . 70 1n 

h d L. • 49 2., 43 2•' nnd 27 8% rcspccti,•ely hod hod cough/catBnh ,vhile
a ,wd mnlnno; . 70, • ,. • 

2.1%, 17.3% and LB.I% had suffered oiher disenscs.
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Tablc4,101: lleallh 11a1u, and llcallh risks or rcspond,nts 

No problem 

Smoke disturbonce 

OKE-POKO NTC (JOYCE 0) 

Frequency (•/e) Frrcau,ncy (%) 

Problems raced when burning n•a,lc.s 

24 (12.2) 

125 (63.5) 

48 (24.4) 

10s 

5 (I 7.2) 

24 (82.8) 

0 (0) 

rY AGANKU Gil.A 

Frcqutncy (o/e) 

2 (18.2) 

9 (81.8) 

0 (0) 
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Table4. I Oh: Jlcalth slalus and •tcallh rlsks r0 rupondtnlS tontd.
Heallh lndlcalors Okt-foko NTC JO)'CC DFrequency(•/•) Frequency (o/•) 

Yes No Yes No 

Docs the dumpslte 75 {28.4) 189 (71.6) 14 (41.2) 20 (58.8) 
d!Jturb you? 

Rodent inrcs1n1ion 21 (30.9) 47 (69.1) 9 (47.4) 10 (52.6) 

811d odour 62 (91.2) 6 (8.8) 11 (57.9) 8 (42.1) 

Spoils ,wter 7 (I 0.4) 60 (89.6) I (S.3) 18 (94.7) 

Sickness/diseases I 8 (26.9) 49 (73.1) I (5.6) 17 {94.4) 

Is there o ,,•nter body 135 (51.5) 127 (48.S) 14 (S6) 11 (44) 

near the dumpshe? 

Do you mnke use or tho IO (6.6) 142 (93.4) 13 (76,S) 4 (23.S) 

wnter? 

Common slck11cs, suffered 

Moltuin 248 (92.9) 19(7.1) 21 (47.7) 23 (52.3) 

Cough nnd cn1nrrh 131 (49.2) 135 (S0.8) 19 (43.2) 25 (56.8)

244 97.9 29 17.3 237 82.7
Olhcrs 22 2.1 
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lyaganku GRA 
Frequcnc)' (o/u) 

Yes No 

4 (J0.8) 9 (69.2) 

2 (33.3) 4 (66.7) 

4 (66.7) 2 {33.3) 

0 {0) 6 (100) 

0 (0) 8 (100) 

0 (0) II (100) 

0 (0) 0 (0) 

10 (5S.6) 8 (44.4) 

S (27.8) 13 (72.2) 

12 I 8.1 254 8\.9 
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CIIAPTEll. FIVE 

DISCUSSION 

This study chnrocteriscd illellnl dumpsite \V'ISt __ ., 
. . . es ,..,.. assessed thc:1r gn:cnhouse &4S

cm1SS1ons 1n lbndnn SouthYiest Local Gove A� 0 . 
rnmcnt .-v-..., yo St111e The ch!lptcr further

explwns lhe results obtained from the ons11e obs·�,· r h d .. •u ion o t e umpshes, c:hnroctcril.Jltlon
or the ,vnstcs into their different components, the monitoring or C01 and Cl-f• emission
levels ond the kno\\•lcdge, nuuude and practices of the rcspondcnts 10 waste mllnagc:mcnt
and greenhouse QIISCS and the hCllhh risks lllld s1.a1us of the respondents

5.1. Nsaturc or ,•lclnlly ,vlthln anti 11round 1hr dumpsitc:s 

Dosed on the onsite observation, there ,,-ere about 30, IS 11nd IO open dumpsites observed
in Okefoko, NTC Joyce O and lyoaonku ORA rcspecthely They ,,-ere scattered 1111d 

lacked fences This presents 11 hose of problems as the open dumps expose: people, 

11nim11Js, nnd the environn,c:nt to serious risks (Remig1os. 2010) Tiie dumpsitc composed 

of dilTercnt types of ,,·1151cs: they nrc not sep31111NJ. In lbad11n, Nigeria, pachologicnl Wll5tes 

11nd sharps from the city's hospitals nrc dumped in on unregulated and hllpho24rd moMer 

in open dumpsices 011\ba-Eku, Apcnn-Oni)crc, and Ajl1Xllllgn (Agun,,'Mlbo, 1998).

T,,'O (2) dumpsitcs each al the high and mN11um density arc:is ,vcre situated on ,Vlltcr

bodies ,vhich could contruninllle the ground1vo1er by lcoc:hnte ,vh1c:h c:onlains trace

clements (Remigios, 20 IO). It also creole breeding grounds for disCII.SC vectors such as

mosquitoes, nies, cockroaches and so on since part of the orgo.ruc l\'llStes arc human

ex · 
r th d 5•11es Some of the \\'llStCS QfC) 1vl1Shed into rh·crs or slrconu

crcUI 1n some o e ump 

nC3Jby ,11hen ic mins. 

I r th roofs ,vcrc modcrotcly edcq111110 i.c it ,ho1,-ed signs of
n Oke-foko nnd NTC most o c 

. . , ORA \\ere odeqUBte. More th1111 SO¾ of the du1npsitcs
ruse; ,vh1le the roofs in lyagan .. u 

. . ._, nd this exposes the people to odor, dust, diseases
Ile s11u111ed close to rcs1denllw arca.s 8 

d. rrhc3 clc (Adctlipe cl ol, 200S). Rapid wb.inwt11on
such 113 malaria, cholcru. dengue, 111 ' 
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bll resulted in existing dumping sites • .

• . . 
ong11U11ly locotcd ot o safe dist!lllcc oucsidc the 

mwuc,pal boundnncs to bccomin incr . g COSlllgly enc1n:lcd by settlements Md housing 
estates (Schencnleib & Meyer 1992) 0 • · Y11to (2003) noccd thoc tests conducted on 328

children living near the Dand d 
· 

. 
om umps1te showed nbout SO"/e of chem hod lorgc 

concentrollons of lend in their bl od Th 0 · ey \\'ere also d1sproportionntely affected by 

111Cmio, skin infections, llSlhmn. nnd other rcspi'mto d' TI d' I ry ISCOSCS. ,esc con II ons ore 

associolcd ,vith high levels of toxins 01 the ·'umps'itc h' I 
· I 

· 
b'--

u , ,v 1c I receives p ast1cs, ru .,.,r,

wood, metnls, chemicals, and hospillll ,vuscc (Environmental Ne,,., Services, 2007; Qyoro,

2003). 

Furthermore, the study orcns locked any form of ,vos1e dlsposnl equipmcnl such as skip

bins nnd so  most of their ,va.sies ,verc openly disposed on ,vntcr bodies, roadsides or open

sp:ic:cs. lvlnintcnnncc of the open dumps ,vns also an issue; there \VIIS no compnction 11nd

covering of ,vnstc. /U o result ,vnste \\'llS easily dispersed by ,vind, mokin& it on eyesore

as plnscics litter the area oround the dump (Agun,V01nbn, 1998). Too uncontrolled 1n11nner

in ,vhich solid ,vnscc is disposed of ol most open dumpslles crcnccs serious health

problems to humans, animals, nnd cnvironmcnl.lll dc&rnd111ion. TI1is inodcquntc ,vnstc

dispos.il translates into economic nnd other \\'clfarc losses (Zurbrugs, 2002). Toe results of

Improperly managed solid ,vnscc ore cvidcnl in public heollh·rclo1ed disease incidence,

sometimes lending 10 serious morbidity and monolicy (Adcdipc 2002; Onibokun cl nJ.

2000). 

Greater thnn 60% of ihc Jump,i1cs hod scavengers roruning through the \vnsles and

· · · · To' ould expose them to injuries and other health effects.

p1ck1ng items of interest. 1s c 

. d' d I n" roadside could pose risk, such os nccidenls due 10

Durning or these ,vnstcs 1sposc 11 ° o 

· · ns rroni burning of solid wastes hove been knO\\'D 10

poor visibility. Also, smoke eimssio 

· Ii 1· ns More so though most of 1hcse orcns locked

cause upper rcspirn1ory trncl in cc 10 · · . . 

I melting bnllcrics '"ere oncn seen rcleo.s1ng thick

industries in  Okc-foko bolter)' sme ccrs 
' 

1 1 dy carried oul on lcochntc:s collected from lbodo.n

smoke containing hrumrul gases. n II s u . . 

• 1 1 f dissolved solids, chlondc, nmmon10, chemical

IIOd La s dum si1cs; opprec1oble eve s o 
go P nnd mangllllcsc were observed This ,vns mos1

oxygen demand (COD), ko.d, ,ron, copper, 
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likely a re.suit of nunpllnt dumpinn of I d . 
o en acid car bau · 

2001). 
cncs ond me1al scraps (ll<cm et al,

S.l. Cb1r11ctcrlstlCJ of \V11stcs at ·'Irr D u ,crcn t umpsltts
Among lhc three density orco.s studied f none O lhcm had any \\'llSlc collection bin 
llowevcr, l)'llgllllku GRA hod dru 

· . 

. 
ms or nylons ,�h,te in Okc-foko ond NT

C most of them 

d�mped i n  open places somcho,v commonly accepted. Though, NTC used Lo have skip

bins but was �moved ,vhilc in Oke-foko it is soid they have not hod skip bins since the

c Y mo e up of paper, vegetable m1111er, plnslics, 80s. Municip:il solid ,vastcs nrc gen rull d 

metals, textiles, rubber and glw (USEPA 2002· O•�g 2009) Th L-- • d • 
, "' , . C \VDSICS Cn.uuctcnze 10

this study ,vere p.roupcd into orgnnjc, nylons, plnstics, paper, metals and others. Others

include: cloths, auacluncnls, rubber, leather, ,vood, sand cic. 

llo\\'CVCr, in n study carried out by Oruindc.rs ti al (20 I 0), the ,vaste snmplcs ,vcre soncd

into 10 mnterinl ch\sses; Paper, Oevcrogc Containers, Ploslics, Olw, l\lctnls, Orgon1cs,

C&D, lnorgnnics, Household I loznrdous \Vnste (I IH\V), nnd Te�tiles. II ,V11S observed that

Organics, Poper, Md Plastics clnsscs accounlcd for over 72% (31.9%, 28.0% and 12.4%

respectively) of the ,vastes from the residential orcas. \Vhilc in n study cnrricd out by

P11rizcnu ct al (2006) observed thot the ,vnstc s1rcom in the study nrco ,vns mostly organic

in nature (66% by "'eighl). Also, pa.rizenu ,, at. (2006) s101cd Iha! this omounl is sin,ilor lo

lhnt found in rcsidcntinl ,vas1c cho.roc1erization Sllldics in 01hcr dcvc:loping countries For

example, Bolnone nod Ali, c200.i) in Gnbnrone, Ool.S\VOntl round that 68% or \YOSIC by 

weight is puircsciblc; Ocmochc-P'eret. cl ol., (2001) discovered lhal 53% or ,V11Sle by

· h · 'bl · a dolaiarn Mexico ,11hile Chung nnd Poon, (200 I) discovered
WClg l IS putrcSCI e ,n UD , ' 

lhn1 58Y• is putrescible by "'eight in Ounng-z.hou, Chinn. 

I f I I chorocicrizcd ncross tho three density rucns, il con be

n lhe total perccntnge o I 1e ,vns cs 
. h d ihe Slll]lC proportion of 36%, plosucs - 7.lo/o, poper -

seen that orgnrucs and nylon n . , 

5 I o/c Also or lhc ,vas1e sample chnroc1cnzcd 1n oi..e-

100/o, metals - 6% and others - · 0• 

., orgonics while pnpcr ond others had the lowest

foko, 51.3¾ ,YllS nylon ond 21.7,• ,VOJ 

1 tcrii.td in r,rrc (Joyce D), 35,2% "� organics

pcrecnlBQC of 5 Jo/o Of the 5kg C tnrDC 
O • 

. 

· . Is hod the lowest pcrccn1oge of 5.6 Vo. £11noll), 1n

while 31.3% ,vns nylon wlulc ,nclll 
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Jyaaanku ORA, 50% ,vus organics and 25¾ 0 'VlU nylon ,vt,ile plastics ond others ,verc o.s

low as 3.3%. The high proponlon of nylon could L-, L--
• • rni�c u-a:n o.s a rcsull of the ,ncrcasc 1n 

the use of ,wtcr in sachets (pure wnler) nylons ucftd to b ,. __ ., rr. d • ... th • .... uy ,uvu stu11s an items ,rom e 

market etc TI,c larce amo1.nt of ornanics obtained fro the I d · d ., m ow cns11y o.rca was uc to

the presence of the fruit sellers ,vho dumped their dCC4ycd fruits into 11 nCllrby gully. 

5.3, Lc,·cls or C11rbon dioxide 

The level of CO2 measured o,•er the 12 Y.'CckJ in the three density 11ttO!l sho,ved 11 me411

contcntrntion or 372.5 :i:: 92.1, 385.6 ± 114.S and 380.8 * 82.4 ppm in Okc-foko, NTC

Joyce O ond lyogonku GRA respectively. The COJ measured over the 12,vccks of study

sho,vcd on increase ,vith increase in temperature. Also, ,vithin the 12 ,,-eeks monitoring

period, 11 1cmpcro1urc ronce of 20.J·c 10 39.4
°
C \Vll5 obscrvcd. C01 also increased ,vhile

burning tlte ,vnstes. Jogor dumpsite had the highest CO, level (I 157 ppm) on the 11 °'

\\eek ,vhich c,-xeccdcd the guideline limit (350 - .\SO ppm). This could be due to the fact

the \\'DSlc wns being burnt nt the time ofmcarurcmcnt.

Continuous burning of ,vBStc� e.nd other substnnces could lend 10 higher eoneentrntion of

co1 in the environment exceeding the guideline limit 1hc�by inndvcncnt\y lending to an

increase in global ,wrming and other C01 related effects such ns stifi"ncss, odor,

drowsiness, hcodoehc, sight impnirmcnt nnd nt c.xt:rcmc levels of I 00,000 ppm,

unconsciousness nnd deoth (\V\V\V.EnginccringToolOox.com). 

. • r. 1 ·" rr cncc bet\\'Ccn the co1 emissions ond the doys n1casured

Also 1hcrc ,vos o s1gnt11cnn uu,cr ' • MS t.ho1 ,vnstcs disposed vo.ry wilh ench day

though nol significant wilh locniion. This inc 

. ,vnslcs while oihcr doys could hove more plnsllcs

i.e. Some doys could hove n1orc orgon1c 
d'"" t d'"" re t 

d·rr, 1 \\'\lSICS gcncrntc 111e_rcn1 gnscs o 1uc n 

or nylons clc nnd ,vhcn bumt, 1 crcn 

conccnt1111ions. 

S.3. Lcvcb of l\1cthnne . 1 toxic· ho\\,cvcr, it is highly nammnblc
enhOUSC gas, IS no 

Methane, 1hc second largest gre 
. . \\/hen struciurcs ore buih on or close

. . turCS ,V1lh air. 
and may form explos1\'C rout 

b 'ld'ngs' interiors ond expose occupon1s 10
ncuate the ui 1 

to landfills, n1cthnne off-gns con pc 

signilicanl levels ofmellwnc.
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1be estimation of C� emission from landfill · . s 1s important for assessing londfills emission
Inventories. The IPCC 2006 Default �1odel allO\YS countries with limited \vnste
management dat11 to estimate national cu cm·w·ions · 

· 1 Id be n4 over a umc sencs. t cou seen 
that the municipal solid waste generation rote for Oke-foko, NTC o.nd lyogllllku ORA
were 18,490.05, 2983.5 and 1367.3 kg/year rc!pectively. The gencrouon rate is directly
proportionol to the population of the orco i.e. the lo.rger the populolion the 'more the
generation rote of ,vnstcs. 

The methane emission for Oke-foko, NTC nod lyaga.nku GRA \\'Cre 0.000158 Ggfyr., 

0.000026 Gp/yr. and 0.000012 Gg/yr. respectively. From the estimated methane emission 

generated in e11cb of tho o.rc45, it IS obvious that the qunntity generated is quite small and 

this could be due to the foct lhnt all tho dumpsites \\'Ctc cxpo.scd 10 rainfall ,vhich increases 

oxygen levels lhcrcb)' inhibiting onacrobic digestion. Ho\\'CYcr, o combinotion of nll the 

methane emissions from oil lhc dumpsitcs in every nook ond craMy in fbndo.n 

accumulated every yco.r for the next 50yc.vs could be enormous. 

5.4. Effects of Cit, & CO2 En1lssions 

Improper ,wstc ,nnnogemcnt otso incrcBSes greenhouse gos (0110) emissions, wbich

c:ontribu1e to climate change. Literature bns sho\\'ll that mclhone 8llS hos ,vnrming poientiol

21timcs than that of carbon dioxide gos. The higher the be.ii tropping potenliol of the gos,

· 1· t chongc (US EPA 2002). Also, the sources of
the grc.otcr the tmpocts on c 1mo e 

d ,, · tudy \\'115 only focused on greenhouse gases from
�nbouse gases ore mnny no u11S s 

. . . . . 
th ourccs of these gases ond their cm1ss1ons, 11 ,vill

solid \YOStcs Therefore, odding up o er 5 
· 

nh g:ises being emitted especially in developed ond
give \IS II clear picture o f  the grcc ousc 

developing countries including Nigerio.

kn \\1l 10 be mojor contributors 10 climote
(CH.i & CO:a) ore o 

These greenhouse gases 
. cd trntions of greenhouse go.scs

driven by UlCrcns concco 
change. Global climate changes,

b' . ystems Including both direct ond
. . read impoclS on ,oue s 

such os COJ, a.re having ,Y1dcsp 
1 2005). The two best-defined 'global

. h Ith (Pott cl o ., 
mdircct effects on human Cl! 

1 cric ozone by the emission of ozone-
th depletion of strntosp' 

covironmenUII changes' 11rc e 
O rocarbons) nnd the occumulo1ion of

. . (cs edolly cbloro uo 
destroying gaseous cm1ss1ons P 

11 l 

• 

• 

•
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beat-trapping greenhouse gases in th 1 .. e o,,er atmosphere �tcMichael, 1993). This implies
lblt: although the gaseous emissions nrisc r. d. 1 • • -• ,rom ,verse ocnhzcd sot.m:cs, 10 wl 
continents; their environmental impact is or a diffuse globnliz.cd kind. Thus, these loco.I
emissions result in intcgrntcd global changes. These ch.nngcs cntnil a rnngc of boz.nrds to
lhc human heollb, so1ne of ,vhich arc beyond direct ns�essmiml from cxi�tlng scicntJfic
lalo,vledgc (McMichoel, 1993); this necessarily extends the environmental hca.hh research 

agenda. 

The hen.Ith effects of climate change ,vould cncomp;iss di.reel nnd indirect, immediate ond 

delayed effects. While some hcollh outcomes in some popullllions ,vould be bcncficinl

for example, some tropicnl regions may become 100 bot for mosquitoes or other disease 

vector organisms, or ,vin1er cold-snaps mo)' become milder in tcmpcrnlc zones-most 

health effects ,vould be adverse (McMictuu:I and Hoines, 1997). 

The 11.0ticipatcd direct health effects include chMgcs in mortnlity and morbidlly from 

thcrmnl extremes, the respiratory hcohh consequences or altered exposures to 
photocllcmicnl pollulMIS nnd ncronllcrgcns (spores, moulds, nnd so on), and the physical 

hazards o f  any rcsullnnt increases ,n storms. Ooods, and droughts. 

Indirect health effects ,vould include aherotions in the rnngc nnd activity of veclor-bomc

'nfi · d' ( ., malon'o dengue fever, and lcishmoninsis-lhc lllSt of these ls
I CClJOUS ISCII.SeS C,0° • 

. E ) Predictive rnolhcmoucol modelling hos suggested
already present in Southern uropo , 

__ ,. f lcntiol tranSmission or molorio, and of
lhnt the geographic wnc o.nd scnsouw1ty O po 

. ans of the \vorld {lPCC, 1996; McM1chnel and
dengue fever, might increase tn many P . . . 

r le-sensitive vcc1or-bome infecuons include
H�nes, 1997). In temperate Europe, c ,ma · 

lick-borne enocpbalitis and Lyme disease.

red S1lll• ssion of person-to-person infections
uld · ludc ollc tr30 

Olhcr indirect elJ'eclS \\'O me 
. -borne p�lhogcns), the nulritiorutl

. on food-poisorun& and ,wtcr 
(espccnilly summer 5tn.S 

• llwnl productivity in poorly-resourced
, nol chongc.s In ogncu 

health consequences of rcgio 
1 . e11l he:lhh coNcqucnccs of rising sea

. h sicol and psycho ogi 
populations, 1111d the vanous P Y 

d'splaccmenL Dilfusc public heahh
. ond populo1lon 1 

levels, northern snnd ,v1nd' 
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con,eq11Cnccs would likely result from · migrouon nnd the loss of employment caused by!he diS(Uptive effects of climate change upo . . o vunous ccooom1c sectors Md wlncrablcpopulations. 

In Nigeria, recent environmental conditions have bcco tr Tod Ii d d me ex cme. ay one ,n s ustblowing causing nir pollution and trucbco.1 infcc•=oft•• th · 1 •1 r ll h " ...,, c m cns1 y o 1e. sun asincreased, torrential rains causing floods \\hich in tum pollute the rivm further lending tothe spread of cholera and other discnscs (Bl\!RCC, 2008). Incidences of meningitis have
been on the increo.se in Nigeria for the pnsl ooe-ycnr IIS o result of cxccssi\"e bcoL This
year has been unbcnrobly hot in Nig"trin ond other countries in Sub Sahnron Africa. In
Nigeria the eleven fronUine stntcs io the north that have sulTcrcd from desert
cncronchmcnl hove been suffering from hcnt rclnled ailments (Aklngbade, 20 I 0). ln one
of his treatise on Climate Cha.ngc io Nigcrin nod Niger, Professor Emmanuel Oladipo, a
United Notions Development Progrummc (UNDP) Consultant Md Nigcriii/Niger Project, 
Nilllllcy, confirmed that Climate chnnsc is a serious tlueal 10 clTorts at poverty crudicat1on, 
and sustainable development in Nigeria nnd Niger because the countries hnve huge rurnl 
populntion directly depending on climntc sensitive economic and development sectors 
(11griculture ond flsherics); (Akingbndc. 2010)

A · · · r bet ·ccn 1 4•c to 5 s•c by 2100 according 10 lntergovemmcntnlnsc 1n temperature o " . · 
P I Cl. Ch lPCC \\ill htive scriou.s negative c!Tcct on tl1c socio-economic

anc on 1me1e nngc, , 
wellbeing of  the country in the follo,ving \\'11ys: increase in �oun'. of mi� Md number of

. 
d f l  d" . • .. e coostnl nrcns lnndslidcs cspcc1nlly in erosion prone areas;nuny nys, oo tng 1n "' • . . 

d ·th 'ble clTccl on the entire food chllin, dcscn1fict111onwildlife \\rill also be affectc \\'l poss• 

I , h ncourngc locusts ond ,vhite flies, ,vhich in tum will increase and more droughts ,v uc c 
will affect food and ,vnter supply; o.mong several others (Ngcnc, 2012) .

. 'sh Co cil in Abujo experts in ,vu.sic 1nonogcmc:111
At 1· __ ,_..,1 bv the BnU un ' a mcc 1ng org= , 

. ode clCllll ond green, It would be o.
. . .1.�1 if the env1ronmcnl could be m were of lhc op1ruon uw 

• n from Nigeria Lnstitutc of . . . lobnl ,vonn1ng. A resource pcrso 

great contnbul1on to reducing g 
. 0 r, rx Olorunfcmi, mentioned lhc . . h (NISER) in Ibadan, ,. c ' 

Social and Eco1101111c RcseMC 
OS\VM) '"hich he so.id \\'Ould Ulkc 

bl \Vnste �1onogcmcnl • 
concept o f  lntcgrotcd Sustllino e 
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or WUle generation, prevention and management processes I h 
recycling instead of ·1· 

n sue • \\'BY lha1 "-ould 
pt tog them up d th 

ilYiloamcnL 
an ercby consti1u1c h3wds to the

C0J it I trans·boundAry o.ir pollu14111 and tlus
IO the eoun•rv h . . 

basu:ally mcnns th:11 pollu11on is not limited
-J "' ere 11 1s eauttcd Thu · th • IS c ume for all greenhouse gases and llll'

pollutants Therefore, there 15 the oced . 
. 

to m1uga1c their cmiisions (Enzlcr, 2012) 
HO\\-c,·cr, U\ a documen1 by ProfC$SOr Green nnd other C03Uthors D Jam- B-'· r th 
W'll' 

- iu.cr O e

• ,am J. CUnton Found:itJon lltld Daniel H �till r ... _ 
. . 

· er o ""' Rod.i Group, Berkeley,
Cahforrua, USA IITe of the opinion th.11 '"rcdUCtng ,,__ .. _ · · . .,.. -"'""'use gas cnuu1ons alone 1s 
unlikely to mitigate the risks of dangerous cltm.iic change" adding that society should 

significantly cxp:uid research into gco-cnginccnng solutions tha1 rcmo,e and scqucs1cr 

greenhouse gases alrcndy in  the nunosphen: (Alillgmdc, 2010). 

S.S. Demographic Features 

Among the respondents adm1n1stcrcd qucsllonMlrcs, the mcnn age \YIU 33.J I: 12.SS)'cars 

with 53.7% belonging to !S 30 )cars age group. The hi� density arc.i (Oke-foko) having

the highest proportion. Also, the maJor ethnic gsoup \\.JS Yoruba ,vh1ch is to be expected

since the study lllC.l \\'llS situated 1n the Ibadan (\\-est) which is a Yorubn speaking 11111d

They mojor occupation across the 3 density areas \VIIS troding (39%) ,vhile 11t1isnns such 11S

14.iloring, carpentry, \\'Clding. etc � 17.6"• and others ,vhich included bankers, nurses,

doctors, clerks, Clergy/Alfa, engineers, students, teachers etc bod 22.6'1 •. �lost (58%) or

the respondents have otlaincd sccond3J')' education ,1hilc 22.6"• ha,e either not ouended

any form of education or h3ve nuruocd primary or Qur'on edllC41JOn The prcdom1nnnt

n:hgion \�'3.S Christianity 11;th 57.So/e and Islam 42.5%. In a study carried out by Apaui

(2012) he noted th:lt forming e)(pcnence ond 1CCC$S to cduC4Uon ,1-crc found to promote

adaptation. This implies thBt cduc:111on to llllpro,c a\\-:an:ncss or potential benefits or

•-'- · . t polic) measure for future acbpta1ion and miugauon stra1cg1e, 
...... ptatJon is an unportAll 

F rth I .. : n of the respondents (69.2',•) h1-c 10 houses that \1erc rrnicJ
u crmorc, 1 nrge propo,uo 

d 
. th . · �tc bouscJ. Also, S0.6% of the respondents ru\c 5 10

an 29 9% live 1n e1r pn, .. 

_,._ bold ,�bile 43o/e had less than S pcr..ons. \lost <>f the 
persons hv1n& 1n a hom,:;,uOUSC 
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,cspondents have lived bcl\\'Cen 1 5 - years (48.1%) j th · 

16.5% have lived greater than 25 
° eir respective study nrca ,vhile 

years. Poor level of knowled 

or the students nnd fnir le I 
ge \\"aS dciected among 77% 

vc V.'llS detected amono 23•' 

-lated to lh ' 
. 

" �o. Such levels ,verc positively 

�vu• C SOCIO•CCODOllllC levels of th d e Siu ents (Abd El-Salam ti al., 2009).

5.6. Kno,vledge or \Vuslc mnnngeme 1 ., G n anu rcenhouse gases 

lo rclolion lo kno,vlcdgc of greenhouse 47, go.scs, ¼ of the Iola! respondents \\'Cl'C o,vnrc

ea I nnd environrnenl. Ho,,-c,·cr, 70.6% of the total lhat grecnl1ouse gnses are hnnnful 10 h I h 

n green ouse gases could cause climo1ercspondcn1s did nol kno,v or did 001 agree th I h 

chnnge. Again, about hnlf of the respondents did no1 Jeno\\' thnt poor solid ,vns1e

maruigcmcnt gcncrotc greenhouse gases. That is could mcnn lhot mosl people think

pnbouse go.scs ore generated from sources other than solid \\'IIStes and it i s  also possible

that they ,vere not n,vnrc lhnt some of lhe odoun cmruu11ing from the dce4ying wastes ,vas

e.ssocinted ,vith a greenhouse gns (methane).

Respondents' kno,vledge on Y.'IISIC mMngement sho\\-cd 1h01 86.4% of the 101111

rcspondcn1s kno,v ,vhat nn illcgo.l dumpsite wns o.nd 75.6o/, ,,-ere n,vnre 1h01 wnstcs thro,vn

11wny could be used for other things such ns form mnnurc, row moterinls or rcusnblc

containers. From the qucs1i0Dlllliro odministe� 82.6% of the respondents \\'CJ'C o,vurc 1hnt

open dumping \\'llS nol n good roclll\S of waste disposnl Md 74.4% did not accept dumping

of wnstcs In strcnms or gu1tcr as o good mellllS of \\'llSIC disposnl. However, rrom

ob$ervulion, mosl of the dumpsi1cs \\'Cre open or on ,w1er bodies. This could mean 1h01

they either lock odcqun1e disposnl rncnns such os skip bins or the lnck they finance to pny

,va.stc collectors or they did nol core. Not ,vithsto.nding, nwnrcncs.s Md education Md the

provision of ,V11StC bins nrc needed 10 improve ,,'llStC mnnngcment. This slnlcmcnt could

be supported by the study carried oul by Bobnyemi & Oaudo (2009) in 1\bcokutn. They

observed )S.S¾ employed ,vasic colleelion services, nnd 64.2¾ used other \\'IISle disposol

options. 

1n f lb 341 respondents agreed thnl recycling ,vos good nnd

addition 236 (70.2%) out o c 

S 
' • od me411J· 110,,'Cver, from obsc:rvotions !here ,,-as no

61/o ncccptcd composung as o go 
d This could be due 10 the foci tho! lhere \\1\S lock of

recycling and  composting being one. 
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respondents have lived between 1 -5 years (48.1%) in th · 
16.5% have lived greater than 25 ye p 

cir respecttve s1udy area ,vhile 
ars. oor level ofkno,vled 

of the students nnd fair level � d 
ge ,vas detected among 77% 

ws elected among 23% S h 

correlated lo the socio-economic lcv Is f 1 
°· uc levels \\'ere positively 

c o t IC students {Abd El-Salam et al., 2009).

5.6. Kno,vledgc of \-Vastc rnnnngemc I d G n an rccnhousc g11Ses 
In rclolion 10 knowledge of greenhouse , gases, 47 ¼ of lhc toUII respondents ,\'ere n,Yllfe 
that greenhouse goscs Bre harmful to heollh d . 

. 
on environment Ho,,-cvcr, 70.6% of lhc tolAI 

itSpondents did not kno,v or did nol ogree thnl h green ousc gGSCS could cause climnle 
ch11Dgc. Again, about hruf of  the respondents d1'd nol kno,v lhnl poor solid ,vnstc 
manngcmcnl gcncrote greenhouse gases. Thol is could mcnn lhnl most people think 

greenhouse gases nre generated from sources other lhllD solid \\11Slcs ond h is also possible 

that lhey ,verc not n,vnre tltnl some of the odours cmonilling from the decoying ,-..'!ISies ,vns 

associnted ,vith o greenhouse gos (methane). 

Respondents' lcno,vlcdgc on \\'!ISie mnnagcmcnl sho\\-cd lhnt 86.4% of the 101nl

rupondcnts lcno,v ,vhnt on illcgnl dumpsi111 ,vns and 75.6% ,vcrc o,vore lhnl ,vnstcs thro,vn

nwny could b e  used for other things such os form OUUlurc, rn,v ma1criols or rcusnblc

containers. From the qucs1ionnnirc 11dminis1ercd 82.6% oflhc respondents were 11,vorc th111

open dumping ,vn.s not o good mc1111s of,vnste dlsposnl ond 74.4% did nol ncccpt dumping

of ,vostcs In streams or gutter ns 11 good mcnns of ,vnstc disposnl. llo"i:vcr, from

obscrvntion, most of the dun1psi1cs ,vcrc open or on \\'81et bodies. This could mcnn lhnl

they either lock odcquntc dispos:tl means such os skip bins or lhc lock Ibey finance 10 pay

waste collectors or they did not core. Nol wilhsuinding, o,,'llrcncss nnd education ond the

provision of ,vastc bins nre needed 10 improve \\'OSie monngcmcnl. This sUltcmcnl could

be supported by the study corricd out by Bnbaycmi & Dnudo (2009} in Abcokuln. They

observed 35.8% employed ,vastc collection services, nnd 64.2% used other \\'OSIC disposa l

options. 

In addition, 236 (?0.2%) out of ihc 341 respondents agreed thnl recycling ,w.s good ond

56., • od melUU· Uowc,•cr, from observn1ions lhcrc ,YllS no 
,o occcptcd composting ns a go 

. . . d 11,is could be due to the foci thnl there \\'llS lack of
n:cychng and composung being one. 

1 IS 
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rann ,Yhere compost manure could be used so f th . . . · me o cm reuse un con1.D1ncrs or plastics
,,bich could be the reason for the reduced melllls and pl t' • th d · ilS ICS ID C umps1tcs. Also, 10
Alcsinloye, Ibadan there ,vas a \\'l\Ste recycling plnnt ,.... h I • ... , ,ucre pure ,wter sac els, p nsltcs;
organics nre recycled though the plant is m£1inly for WllStcs collected from the Alesinloye
rnnrkct. 

Finally, 3 l 2 (95.4%) of the tollll respondents accepted that diseases C'1l1 be �milled to 

bumnns from illegnl dumpsites. A study carried out in Abboltobad in Pnkistnn stoled that 

78% of surveyed households ,,-ere a,,'lll'C of the i$Sucs related to poor \\'DSlc mllnllgcmcnt, 

with similar figures in both urbo.n (80.5%) ond rurul (73.4%) households. There is, 

however, a high degree of awnrcncss reganling the risk.s or disease, ,vith 86% of those 

surveyed indicating an undcrs111nding of the link benvccn poor health ond improper 

garbage disposal. 

Across the density nreas, Okcfoko sho,,-cd o higher proportion, 83% of people ,vith

excellent kno,vledge, NTC Joyce D hod l 0% ond lyogonku ORA had 7% of people ,vith

c:<c�llent kno,vlcdge respectively. \Vhcn age ,vns comp:ircd ,vith the knowledge category

S8% of respondents <30yctuS hod e."Cccllcnt knowledge, 31 % or those between ogcs 31 -

50 yeon and l O¾ of those aged >50 years bod c..xcellent kno,vledge. This could mean lhot

d nh use gases may hove been recent or it
informotioo on ,vustes monngen,cnt an grcc o 

could be lhot only those in  charge of \\-.i.ste disposnl in the homes ore interested.

d 'th the level of education ounined by the
Also ,vhcn kno,vledge \\'BS compruc \YI ' 

h h d ollnincd secondruy cduc:ition hnd cxccllcnl

respondent, 61 % of respondents w O O 

. d rs ti al (2010), the student's level of cducollon
knowledge. In n report prepared by Bruin e ... 

. stgroduotc students exl11b1hng on above
was reflected in their kno,vlcdge ,vilb more po . . 

h thot ,vith more knowledge on the subJect 
average level of kno,vlcdge. The results 5 o,v 

students are more ,villlng to pwticipale.

, • f ,,, ,10 l\lnnngcmcnl 
S.7. Attitude nod l'roc11ce O O 

8 h"I tlie meon attitude score for Okc-
vos 36 6 ;i: 5.S \Y I C 

The genernl mean altitude score ' ' 
8 04 and 38.2 ;1; 5.27 respectively. or

36 ;1; 4 96, 39.I :t:
foko, NTC tyagonku ORA ,vere · 

1 bc'lllB dumped nnY',·herc though' I o oinst ,vns cs 
the totll! respondents, 59¾ ,verc 5lrong 
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looking nt tile checklist it shows the ,vastes ,�re dum d eve . . 

that we kno\v ,vhut is cx...,...tcd b 1 . 

pc l)'\vbere. llus mny amply 
. r·- ut l as not do d 11· 

I 
ne an t 15 could be due to either lock of 

ttSources or o,v awareness. 

Only 33¾ of the total responses received su d pporte th0t separ:iuon or ,wstes nt source is o

good menns of wnstc mnnogcmcnt When fi rth · u er enquiry ,va.s made, some respondents 

felt there ,vas no need for separation ...,-hen all th 0 wastes \\'Cre meant to be disposed of. 

\Vhilc some felt the ,vastcs could occupy space O th h . r ey ma)' not ave the time to consider

which ,vaste should go into ,vbich container. Of all the respondents, only 37% ,,-ere of the 

opinio n thot the manngen1ent of \\'ii.SICS is both the go,·emmcnt nnd individWll's

responsibility ,vhile 41 % fell it was the government's responsibility. There ,vns 00

significnnl difference across ll1e three density nrcas. Though it is believed that ,vomcn

sho,v good ottirudc 10,vnrds cleanliness more than men, the study ho,,"Cver, sho,ved thot

there ,vns n higher proportion or men ,vilh good attitude as compared to women.

About SO¾ of respondents; ,vho had attained sccondtuy education had excellent nllitudc.

In 2003, a survey conducted in Lebanon showed that secondary school students had

favorable attitudes 10,vard the environment but locked environmental knowledge, nnd that

such poor environmental lcno,vledge \\'OS signiliconlly related to parental cduc.ition level

(Abd EI-Snlnm et al., 2009). As rcgnrds good attitude, respondents ,vithin lyogonku ORA

sho,vcd Ille highest proportion (61.9'/•) ,,hilc me Joyce B hod 48.9¾. There ,vns o

significnnl difference bel\veen the ottitudc of the respondents' ond their kno,vledge. 

• 

• 

Of the respondents in me high density oren (Okc-foko), 71.4% (172) bum their ,vnstcs

while 72.6% of tllesc comploincd of smoke disturbance. 147 (54.9%) respondents in the

high density nrea (Oke-foko) live aboul I -S minutes from tho dumpsitcJ. This shows the 

level at ,vhicb t1tese residents ore exposed 10 hcnlth risks from tho dumpsitcs. A dctoiled

'd ·ri d possible link bcn\'C(D living close to a landfill site,

study of lnndlill sites hns I cnll ,e o 

b
. rth d r els (DEFRA, 2004). In 199S-96 11 study tit the

and the occurrence of some I c,e 

•1 Phil' pines sho,,-cd out of 600 fomilics living ,vi thin

P11yotos dumpsitc in l\llctro Mon• n, •P • · . 

• • nl1fY clinic reported thot there ,vcrc 3 1nfant.s born

O.S Ian of Ille open dump, 1l1e m1ss10 . 

r children ,vith ccrcbrnl p:ilsy (Co1ntrc0u, 2006).

with imperforotc onuses and 9-10 cases 0 

117 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



Of oll lhc 341 rcspoodcnls, 92.9% had suITcrcd malarin at least in the la.st three months.
Viannn and Po Inn ( 1984) nnd Goldman et al (1985) both " d · d · ·d  r 

· • ,oun rnorease rnc1 cnce o 
tow birth weighl in the populations around lhe Love CaMI site, the former during the
period of active dumping (1940-1953) and the lntlcr among house o,\-11ers (although not
among those renting) from 1965 to 1978. Also, Environmcnllll conditions, interacting \\�th
the biology of  disease agents, cnn exert profound effects. Changes in ho,v lone! is used
affect the distribulion of disease carriers, such as rodents or insects, while elimate
influences their range, nnd affect., the timing and intensity of outbreaks (Epstein, 1997).

From literature rcvie,v, it is being documented that a\\-nrcness on ,vaste mOJU1gemcnl ,vas 

higher IUtlODg the non-poor (67 .9%) eompnrcd 10 poor f1111\llics (9.9o/e). In this study, the 

low density nren bod o higher proportion of respondents ,Yith cxccllcnl kno,vlcdgc nnd 

good altitude nnd also the respondents in the high density nrea (Oke-foko) \\'CIC very much 

aware of the effects of poor ,vnstc mo.nogcmcnt and greenhouse gases but duo lo 

unaYllilobilily of resources such o.s good lenders, lino.nee nnd facilities ,,·ere unable lo

respond positively. 

Oke-foko sho,ved n higher percentogc of burning of their \\'IIStCS and th0 use of

buckets/drums as disposal containers ,vhich inndvcrtently is !llkcn nnd
. 

dumped

. 
r the .... =ndents complained of smoke disturbance

indiscriminately. A large proportion o ·-.--
• 68"" r the residents al Okefoko hnd cxccllcnl onuudc.

from the \vnstes being bumL Also, ,. 0 
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Clu\PTER SLX

CONCLUSIO NS AND RECO!\ti\lENDATIONS

6.1. Conclusions • 

lndustrlnlizotion nnd urbnnlzntion are sec 
. 

n llS sUlges of development in under developed 
countnes; But nl ,vhnt future cost? (Do they incrco.se , 1 rod . . . · vns e p uc:uon, cspcc:111lly 1f not
blllldled properly?). The improper disposal of municipal ,vnste in lbodon c:ould hove 

serious nnd dangerous impacts on o wide ron11e of o.rcft• This srud • d · 
O ...,, Y ,vns C31Tle out 1n

selected high- (Okefoko), medium-(NTC Joyce B) and 10,v-density (lynganku ORA) 

communities of lbodon Soutb,vest Local Government Area, Oyo state 10 charac:tcrizc the

wastes oblnincd o.nd to assess the CO2 and C� emissions from illegal dumpsitcs.

The dumpsiles observed ,vere open and illcgru durnpsltes in which about 50¾ of them

were sltuoted on ,vater bodies ,vhilc others hod ,vnste.s disposed and burnt by the roadside

and this created fovouroblc conditions for the generation of 0110s. Nylon recorded the

highest proportion (S1.Jo/o) in Okcfoko ,vhile ot NTC Joyce D and lyngonku ORA

org11nics hod the highest proportion of 35.2% and 50% respectively. Ho,vcver, across the

three (3) density nreas nylon and organics hod the highest proportions of36% each. 

The decomposition of solid \YtlStCS in dumpsitcs results in the produc:1ion of carbon

dioxide nnd methane of ,vhich both ore important greenhouse: gnscs. Though there ,vns no

significant difference across the density nrc:11.S, the mean COl emission in the hiQh-,

medium- nnd lo,v-density orcas ",:re: 372.5::1:92.1 ppm, 385.6::1:I 14.5 ppm and 380.8::i:82.4

Pp · I M r the co conccntrotions for each site \\'ere within the US EPA
m respective y. ost o l 

guideline (JOO _ 450 ppm). The Cl-h emissions for Okefoko, NTC Joyce B and lyngnnl..'U

ORA were 0.000158 G'ifyr., 0.000026 Gp/yr. and 0.000012 Gg/yr. respective!)'· 

. th respondenlS 10 nsscss their kno,vlcdge, ottltudc
Qucsuonnnircs were used to survey c

t nnd nn,cnltousc gases. 'TI10 knowledge 111td

and practices to\vords \\'llSIC monoscmen o· -
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,11itudc of the respondents' ranged from good 10 excellent; however in QJ'CllS n:ln\cd to 

,. LTOm au to poor. greenhouse gBScs lhe level of kno\!vledge runncd r. f: . 

6.l. Rccommendntlons

r ey nrc a scnous lhrc.it to the
TI1e manngcment of the dumpsitcs is very poo nnd th 

cnvironmcnL B115cd on the findings from this study there is the need for effective ,vnste 

manage men\ and mitigation of OH Os. Then:forc, bcto,v arc some suggestions: 

• It is important for pub\lc nwurcncss and enliglltcruncnl to be done omoog the

people.

• Educntion of the people on proper ,vuste IJllUUlgcmcnt nnd greenhouse: goscs. This

will  help in chnnging the people's altitude.

• Solid waste cnn be mnnnsed througll a number of activities - ,=tc prevention,

recycling, composting, conuollcd burning. or lnnd·filling. Using o. combinntion of

these activities together in a ,vay that best protects our community o.nd the load

environment is referred to as integrated solid ,va.ste management (1S\VM). This

method can be adopted.

• Creation of ,vcl\-pllll\lltd snnitnrY lo.ndlills should be carried out in order 10 reduce 

the number of illegal dumpsitcs.

• Reinforcement on lows guiding ,,'llSte collection nnd disposnl systems in every

stoic. I.e. environmcntol officers should be avo.ilo.blc to ensure complinnc�.

R I • th '"' should be cncoura"cd into soliciting 10 research into nil

• cscnrc 1crs 1n c coun-, " 

'b'I' · f-·":ft., sustainable solid ,vnstc l]ll!Jlagemcnl 10 silly in Nigeria. 

pOSSI I IIJCS O ll"'"'"D 
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APPENDIX I 
• 

QUESTIONNAJRE ON THE >\SSESS�LENT OF ILLEGAL \VASTE DlThlPSITES 

AND TTffilR GREENIIOUSC GAS E�USSJONS POTE1'TIAL J_N JDADAN 

SOUTJI \VEST LOCAL GOVERN�lENT AREA, rBADAN, NJGERIA 

Serial No. 
----

• 

Dear Respondent, 

I am o student of tho Poculty of Public Health, Depnrtment of Ep1dem1ology, fl.1cdie11I 

Stotistics and Environmentnl Hell.Ith, Uni\'crsity of lbndo.n. I om carrying out o study on 

"Assessment of illegal \\'11Ste dumpsitcs and their greenhouse gn.s emissions potential in 

three residentiol orcas in lbadM south•\\�t local government". This rcseorch is purely for 

academic purpose, the findings \viii be of immense benefit in the llt'Cll for greenhouse gu 

mitigation/reduction. Ple.isc note thot you ore not required 10 \\'rite your ruunc on the 

qucstionnouo. Kindly feel free to express your opinion ond I ossurc you thot your 

responses \viii be kept strictly confidential Your honest response to the follo\ving 

questions \viii be highly opprcciatcd. 

Thonk you, 

Umcgo, ljcomo .M 

INSTRUCTION: INSTRUCTION: please Tick (-1) the box thnl represents your 

opinion in the (0ll01\lng question. Nole tb11I there is no right or urong on.suer, so be 

free 10 cxprc.1s your opinion n•bcn required. 

House Number: ____ _ Arc:iJ\Vo.rd: ________ _ 

Street: ________ _ 

SECTION A: SOCIO·DE�tOGRAPffiC INF0�1ATION 

1. Age: (u at hut birthday) ____ ycnr,.

I I ( I b. renU1lc I l2 Sex: a. fl. o c 
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3. Religion:

11' ChriSlio.nity ( 1 b. Islam [ 1 c. Traditionnlist [ 1 d.Othcrs(spccif)') __ _
4. Ethnic group

11. Yoruba [ 1 b. lgbo [ ) c. Hausa [ J

d. Others (specify) ............................ .. 

5. Mnritol status:

a. Single ( )

c. Scparntcd [ ]

b. Married [ ] c. Divorced [ J

6. \Vhat is the highest cducntlonal level you hove attained?

a. Primary [ ] b. Secondary [ ] c. Tcrtinry [ J

d. No school [ ) c. QUIUtlllic school [ ]

7. Ho,v many ore you in your household/shop? __ _

8. Occupation: ______ _

9. Ho,v long hnvc you been living in this area?

11. I -5 yenrs [ J b. 6 -15 ycnrs [ J

c. 16-2S yenrs [ J d. >2S ycnrs [ l

d. \Vido,ved [ J

IO. \Vho o,vns the house/shop in which you live? 

11. Privately ovmcd [ ] b. Rented [ ] c. Govcmmcnt [ ]

SECTION D: KNO\VLEGDE

1rus section seeks infonnalion on your undcrstnnding of illegal \l,'IISle disposal and

greenhouse gases, usefulness o f  ,vastes, nnd cnvironmcnllll hlUlllds 115soci11tcd ,vith illegal

,vaste disposal und greenhouse gos emissions.

11. An illegal dumpsitc is a durnpsite thot is not approved by the govcmmcnt/outhority

a. Yes [ ] b. No [ 1 c. don't kno,v [ l

12. \Vostes th.ro,vn o,voy moybc used for other things?

a. Yes ( ] b. Nol ] c. don't know l ]
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13 1r • YCS, I C O owin2 arc useful • roduct.s that CM be oottcn/ dcri\'cd from \\'llSICS •PRODUCTS 
h fi II 

YES NO DON'T KNO\V 

Form manure 

Reusable conlllincrs 

Rn\v mntcrinls for industries 

14 TI fi 11 • IC o owtnn nrc oood mcnns of \YaStc dimos:il?
\Vnstc Disposal �lco.n., YES 

Incineration 

Dig and bury 

Open dumping 

Recycling 

Tbro,ving into gutter or sllQm 

Composting 

NO 

15. Diseases an: 1ru11Smit1cd to humlll\S from illeglll dumpsitcs
L Yes() b.No[] c.don'tkno\v[]

16. Greenhouse gases nre harmful to you 1111d your environment?
L Yes ( ) b. No [ ) c. don't kno,v l J

17. Greenhouse go., emissions is the llllljor C4USC of climotc change
o. Ye:s [ ) b.  No [ ] c. don't kno,v [ )

18. Orccnhousc gnscs causes increase in atmospheric 1cmpcrutwc
a. Ye, ( ) b. No [ ] c. don't kno,v ( )

19. Greenhouse gases an: produced from municip:il (household) ,YaStcs
o.. Yes [ ) b .  No ( ) c. don't kno,v [ )

DON'T KNOW 

SECTION C: ATTITUDE TO\\IA.RDS \VA.STE DISPOSAL

Tick ,,J under the column that best lits your opinion in terms of SA -strongly ogrcc, A

agree, U-undecided, D - di-5ll{!J'CC and SD - stron&(y disagJ"Ce. 

STATEMENTS SA A u D SD 

20. \Vaslcs should be dum dimosed nnY\\'hcrc

21. \Vastc, con be a sourec for nroducing useful m1ucrillls

22 Scpnrotion of ,vastc, nt sourec is a good mClll\S of

,,11Stc mona111:mcnt 

23 \Vnstc should be ma.nagcd in ii ,vay thnt promotes

health and nrotcct the environment 
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24 lllet1al dumoin11. of \VilSlcs is harmful 10 health
25 Waste �umpsitcs should not be looued close lo

res1dcn11ol areas 
26 Illegal \\.Ule dispos;il encourages the breeding of

vectors thnt lmnsmit disc:i.se 
27 Government should be totlllly responsible for effective

,vos1c mon1111emcn1 
28 lndividunls should be responsible for effective \VllSte

rnonnacmcnt in their communitv 
29 Community plll'tncrship ,vith the government • 

IS 

neccssnrv for nroner \Ya.Sic m11noaemen1 

30. Arc you ,villing to pay for your \\'11SICS to be cl=d?
n. Yes [ ) b. No [ J

31. lf )'CS, hO\V much?
n. N20/drop [ ) b. NSO/drop [ ) c. NJOO/drop [ ) d nny 11moun1 ( J 

SECTION D: PRACTICES OP \VASTE DISPOSAL

32. \Vho o,vns/opcratcs the dumpsitc nCIUCSt to you?
11. Priwtc/pcrsonally o,vncd b. Neighbourhood/111ndlord a.ssocintion

c. government O\\t1cd d. Nobody [ 1
33. If ons,ver to (32) is not (e), 1s ii government npprovcd?

11. Yes [ J b. No [ )
34. Do you make use of the dumpsite nenrcst your home?

a. Y cs [ ) b. No [ ]
35. Jfyc.s, ,vhy? ............................................... . . .................................................. . 
36. If no. \t,hyl ... . .................. ..... ........... ...... ..... . ............... ............... ,. 
37 Ho,v Iona b11ve you been using the dumpsite? 

11. <2ycnrs [ ] b. 3-Sycnrs ( ) c. S-10yC4tS [ I d. >IOyears I )
38. Ho,v do you mnnnge the illegal durnpsitc nco.r your home when the ,vnstcs

aeeurnulntc? ______________________ _ 

39. Ho,v frequenlly do you lhro,v n\\11y ,vnstcs in )Our home?
11. Everyday ( ] b. Once a \\'Cck ( ] e. Once in 2 ,,-ccks ( ) 
d. \Vhcncvcr the need oriscs [ ]

40. \Vhat DIC the components you throw 11,vny 1n the ,vnstc? (multiple response)

11. Kitchen waste [ ) b. Poper ( ) C. PlllStics/nylons [ ] d. Mclllh 

e. Gln.ss [ J f. Animo.1 \\11Sle I ] g. FaceCl [ I
h. Lcavc.s/gruss/plants [ ) I. Rubber [ I
j. Others (specify) ..................... .............. .

41. \Vhllt do you use to store ,vnstes in yoUI house?
11. Carton [ J b. Bag (nylon) I ] c. Bucket [ ) d. 811Skct [ I

d Nothing [ ] 
42. Arc there government trucks that come to clear wnstc from your lll'CO?

o. y cs ( J b. No I l
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43. If yes, ,vhat is the frequency o f  collection? a. Once a ,veek { ] b o 
· 

ks [ d • 
· nee tn l'ivo ,vec ] c. Once a month ( J· Every 6 months [ ) c. A year [ ] f. Never ( J 44. Do you make use of any of lhe \\'llStcs gcncmt.cd in your house?

o. Y cs [ ] b. No [ J 
45. If yes, list any that you use 1111d for ,,·bat 

46. Do you nonnnlly bum the wustcs in your nrca?
n. Y cs [ ) b. No [ 1 

you use 

47. Ho,v frequently do you bum lhem? 
48. During ,vhich scnson of the year do_y_o_u..,.b_um_th __ cm_? ___ _ __ _ 

n. At,vn.ys [ ] b. Dry season [ ] c. Roiny sea.son ( ) 
49. \Vhy do you bum these ,vostcs? 

11. Convenience [ 1 b. Reduce ,,'llStc [ ) c. easy to bum [ ) 
d. Others (�cify) _-::--:--:--c----:----,-------

50. \Vhnt arc the problems you fucc ,vhen burning the ,vostes? 

5 I. Do you hove II toilet facility in your home?
n. Yes [ ] b. No ( J 

52. Do you cxcrctc/defcente in the dun,psltc?
a. Yes [ ] b. No [ ] 

them for 

• 

SECTION E: PUULlC HEALTn l\'UlSAl"�CES AND IIEALTll EFFECTS 

53. \Vhat is the tlisto.nce of the nearest dumpsite from your house? 
a. < 1 minute ,vnlk [ ] b. > I minute but less thnn 5 minutes [ ) 
c. Bet,vcen 5 nod 10 minutes [ ] d. > 10 minutes [ J 

54. Ho,v did you kno,v obout greenhouse goscs? (Multiple response)
n. Internet ( ] b. mends [ ] e. School ( ) 

d. Television [ ) e. Nev,spapcr [ 1 
55. Docs the dumpsite disturb you in onY'vay?

o. Y cs [ ] b. No ( I 
56. tfyes 10 (55), in ,,tint ,vny? (multiple response) 

a. Rodent infcsllltion ( J b. Insects [ ] e. Dnd odour [ ] d. Spoils ,voter

e. �uses sickness/diseases ( ) f. Criminnl activities (maybe from people 
,vho pick things fron1 dumps (scavengers)) [ l g. Others 
SJ)CcCify) ................... . 

57. lfthe ,vn.stes smell, at ,vhllt lime of the dny docs it smell most?
..........................

...................... 

58. Do th�-���-·r;;;;·tlie dump block the f10,v of ,vn1er ,vhcn min foils?

o. Y cs [ ] b. No l ] 
59. Is there a ,voter source/body ncn.r the durnpsitc?

0. yes [ ] b. No ( J 
60. lf yes to (59), do you mnke use of the wntcr?

a. Y cs [ J b. No ( l 
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61. If yes to (60), \\•hat do you use the \Yater for'l
n. Cooking [ ] b. \Voshiog clothes [ ] c. drinking [ ]
d. Cleaning the house [ ] c. flushing toilet [ ]

62. \Vhat type of insects/rodents disturbs you in your house? (multiple response)
a. Rots [ ] b. Flies [ ) c. Cockroaches [ ]
d. Mosquitoes [ ] c. Ants [ ] f. Others (specify) ____ _

63. Do people/children go looking for things in the dump?
o. Y cs [ ] b. No [ ]

64. \Vhnt arc the common sicknesscs/discnscs lhnt you hove hod? (Multiple response)
a. �lo.Iorio [ l b. Cough ond cntDrTh [ ] c. Cholera [ ]
d. Dianhocn [ ] e. Sore throat [ ]
f. Cl.hers (specify) .......................................................... . 

65. \Vhot type of illness/sickness bnvc you sufl"ercd from in the Inst three months?
o. Malnrin ( ) b. Cough and cntDrTh [ ] c. Cholera [ ]
d. Diarrhoea ( ] c. Sore throat
f. Otllcrs (specify) .......................................................... . 

66. Ho,v long did you have the sickness in (65) above?
a. < I ,veck [ ] b. I ,vcck -2 \\-CCks [ ) c. I month [] d. > I monih

67. \Vhere do you receive medication?
n. Self [ ] b. Government health ccotn:s [ ] c. PriVlltC hcnltl1 centres [ l

TH.Al'IK YOU FOR YOUR 1'u\l.E!I! 
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APPENDIX2 

1,vE I BEERE LORI A YE\VO AJOTAN Tl O LETO ATI IP,\ IWON LATI F1\ 

CDIGOO NA A \VO SAN�to NI ACIIEGIIE IJOBA illlLE GUSU nvo ORUN ILU

IBADAN, rfl ORILE EDE NAIJJRIA. 

Oludnhun owon, 

�1o jc nkccko ngba tic kn ilcrn ni ilc cko gigo unifo.siti li ilu lbndnn. Mon scisc hwdi lori 
"Aye,vo akilan ti ko lelo ati ipll \\'OD lalifa gbigbona ll\VO snnmo ni ijoba ibilc gusu hvo 
orun, ilu n,adnn". lse hvadi yi ,vu fun ikcko gboyc niknn ni ati ,vipc abojadc isc yi yi o sc 
n.nfnnni fun kikopa gblgbona a,vo so.nmo. E jo\\'O c konl Inti ko oruko yin sori I\,,: ibccre 
yi. Ki c si turuka Inti fi ero inu yin hnn, o,,-on idnhun yi yio jc ohun o.siri. 
Ese pupo 

UMEGO, ljcomo M.

LMORAN: E jo,vo c lo au1i yi (i) lull n cro inu yin bno sl 11woo lbccrc ,Yonyl. E n10

n•lpc Ito sl lbccrc ti o to t11bi cyl ti Ito (o, oitorion c turnkll Intl n cro lnu yin ban. 

Numb11 ilc ________ Agbcgbc ____________ _ 

Adugbo _____________ _ 

IPA A: AFE i\10 YIN ATl AGDEGDE ,'TN. 

J. Ojo ori (ojo lbi tic sc kojo) ________ _
2. 01.."Urin lllbi Obirin? 

o. Okurin [ J b. Obiorin [ I
3. Esln: 

n. Kristcni [ ] b .  Musulumi ( I 
d. Iyolcu (E daJUko) ______ _

4. Eya 
o. Yorubn ( I b. Ibo [ ] c. Hausa [ 1
d. Iyoku (E diwko) _______ _

c. Alabalayc ( )

5. !po igb�yn,�obc [ ] b Mo ti gbcyawo [ 1 c. oti ko ro \VII silc [ ] n. Mt o II g yn,vo 
d. Opo [ J c. Ati ynpn [ ] 

6. Kini ipclc cko ti o gaju ti e ni?
k 

. 
[ ] c. lie cko giga [ ]a. Alnkobcre ( ] b. lie c o giro.ma 

d. Mi o ilc hvc [ J c. lie ke,vu [ J 
7. Eyin mclo lcogbc ninu ilc yin/soobu? ------

8. lsc ,vo lcn sc? . . . 
be i? 9 Oti to odun melo h c U ogbc rn a

t
bcg . � mnrun [ l c Qdun mcfa si mecdogun. 

a. Ko Ii podun knn [ ) b.O
d

du
::C 

o.n

[ )
s1 o 

�u odun mcedogbon lo ( ] 
d. Mcrindlnlogun sl mcc og n . 
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I 0. Ta Joni ile/soobu yi7 
a. Alad:ini [ ] b. Ayalcgbe [ ]

IPA B: 1�10 

c. ljobn [ l

Ninu ipelc yi n fc mo oye yin nipa dido idoli nu lonn ti ko lclo oti gbigbonn B\\'O sanrno,i,vulo idoti ali ijamba ti o so po mo dida idoti nu Ion.a ti ko lcto ati gbigbonn awo
SlllllJlO. 

11.Akilnn ti ko  lcto jc cyi ti ijob:i kofo,,-o si? 
a. Deni [ J b. Occko [ ] c. Mi o mo [ J 
12. N jc nwon idotl ti c odanu le ,w!o fun o,von nkan m.iron bi?

a. Bcni [ ] b. Bccko ( J c. Mi o mo I J

I J B' ha ' be ' ' 
I • I 0 JC n1. n c c  c so o un O\' h knn ti wlo fun? 

PRODUCTS BENl BEEKO 
Ajilc fun Ogbin 

Ohun Elo 

Erojn fun ilcsc nlalo 

. . 14. Ewo n1nu a,,•oo ,von\'I n1 ona II o am I 
· d lat' da idotl nu?

A \\'00 ODO bi BENl DEEKO 
Sisun oinu inn 
Obi11belc hili ri idoli
Akitan 
Dido idoti siou got.1 
Ulbi odo 

Lilo idoti fun ohun 
• mlrllll 

Jiie ki ldoli icrn 

IS. N jc cniyllll le ni oisnn 111bi llt\lll Ioli pnsc akillln ti� lcto?
B . [ ) b. Beeko [ 1 c. M1 o mo [ ]a. en1 "' . . fi ·1:a vin? 16 Se a1cgun gbigbona le se ijrunba 1'1fl yin all un ay1_ , . 

· B . [ ] b. Dccko [ J c. �11 o mo l )
IL cru . d 1 . • 7I 7 Se Atcgun gbigbina ma fo ay1pn npo OJU OJO • 

[ ) 
. . [ I b. Becko [ 1 c. M, o mon.Bcru . b 7 18. A ,voo Alcgun yi•nmn mun ki orun g onn 

c. Mi o mo I Ia. Bcni [ 1 b. Bec�o ( ) 
19. Idoli inu ilea ma fa otcgun gb1�bono/

c. Mi o mo ( I
IL Bcni l ) b. Dccko [ ] 
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IPA C: 111\J\VASI D'IDA IDOTI NU 

Eli nminyi (..J} si hvaju idnhun ll b aero inu yin mu ju ninu: SA -Mo fnnuno gan, A -
M fi d. U Mi D · fi Ii 

o nromo IC, - o mo, -Mi o o.rumo nti. SD -Mi o  o.rumo ""'. 
STATEMENTS SA A u D SD

20 A le dn idoti si ibikibi 
21 A le lo idoti fun ohun elo miran 
22 0 ye ki a mo ya a,von idoti SOIO Ioli ibi ti \YOO

ti inu Ile
23 Ucro nti idabobo nobcobc ve lei oie,,11 lonun 
24 Akilan 1i ko to amn fa ailcru fun cnivnn? 
25 Ko ,,e ki Akitan moo \\'O lcl!bc ilcPbc 
26 Ak.itan ti ko to oma fa onrun 
27 ljoba love ko ma moiuto didale nu Iona ti o to 
28 Oiu sc mi ni Ioli toiu nklton ti moo lo 
29 Oye ki agbcgbc ma fowo sowopo pelu ijob:i 

Inti ma da ile nu. 

30. Do you pay for your \\Ill.Sics to bo clcattd?
a. Deni [ ) b. Bccko l ) 

31. lfyes., ho,v much? a. 1''20 [ ) b. NSO [ 1 e. 100 [ l d.

IPA D: ISE DlOA lDOTI NU 
32. Tnlo ni akillUl ti o sunmo yin ju? 

a. AJadaani [ 1 b. lgbimo agbcgbc l I c. ljoba loni [ ]
d. lyoku (e dnruko) __ --:---::--:---::--:;;;-;---33. Tl idahun re si (32) ko b:ijc (c), sc ljoba fo,,o sl? 
a. 13cnl [ ) b. Beek? [ � . 

34. Sc c mo n lo akitan ti o sunmo ,le yin JU?
a, Benl l ) b. Bceko [ l 

JS. To ba Je becni, kini 

36. To bo JC bcko, kinl 

37. lgba '"� le tln
d 

lo aki�
[ 

y
]

i? 
b Odun meta si odun marun [ I a. Ko 11 to o un mcJ• . . · [ ) c Odun marun sl si  mc,vn [ Id. Ou JU odun .me,� . 38. B� ,vo le s e n  scto akiUln ti o lcto ti o sunmo ,le ym ll o ba k'Ull?

. 

39. E me. lo �e mo n da ile nu ni ilc 
ee? 

nknn lose kan [ 1 c. E nklln lose ,ncji [ I
O, 0JOOJUmO ( ) 
d. lgbnlti gba Ii o bll ye [ ] . 'doti yin? (Emu idahun pupo bi cb:i fc) 

40. Kini a,von ohun Ii O man ,va 
rub

n
��ba [ ) c. Jkc tobi ora [ 1 d. lri l 1

ldi? 

idi? 

o. Idotl onje [ I . [ ) · 8, lgbc ( 1 h. Roba ( 1 
e. Igo [) k f.b(�

o
rul

l
a�':1n"c )j. lyoku (e dnruko) _______ _ i. E,vc/e,vc o U1 1 1 
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41. Kini crna n ko idoti si ni ile yin?
8• Pali [ 1 b. Apo oloro [ J
d. Apcrc [ ) e. Ko si [ J 

c. Koroba [ )
42. Sc n,,-o� oko ijob.i ma n \\'a ko idoti ni odugbo yin?o .  Bc�i [ l . b. Dccko [ ] 43. Bo b.i JC beeru, oto igba mclo ti ,,-on mo ,w n ko?

a. E n kan lose [ ) b. E n knn lose mcj i [ ) C E n knn losu ( ] d. 0su mcfo rnefo [ ) c. Ododun [ ) f. Rnm ( J
44. Sc c mo n lo n,von idoti yi ni ilc yin?

o. Be�i [ ] . b. Beeko [ ]
45. To baJo bccn1, c so cyi kcyi ti c n lo oti ohun tc n lo o fun

46. Se e ma n sabo d11 no sun idoti ni odugbo yin?
o. Bcni [ ] b. Becko [ )

• 

47. E mclo lemon dnn11 sun ,von?
48. !nu osu ,vole mo n dano sun ,vo_n _ ___________ _

o. Osoosu [ ] b. January si �llll'Cb l ] c. April si June [ J
d. July si September [ 1 c. October sl December [ ]

49. Kini idl ti e fin dnno sun o,,-on idoli yi?
n. Ororun ( ] b. K idoli le dinku [ ] c. 0 yn Ioli jo [ ]
d. lyoku (e dllfUko), ________ _

SO. Ki ni o,von isoro ti c mo n dojuko ti c ba o dn JUI sun idotl yi? 

51. N jc eni ile iyogbe ni le yin?
o. Bcni [ ] b. Dccko [ J

52. N jc c ma n yo gbe si ori okiton?
o. Bcni [ ] b. Dccko [ )

;\PAE: (PO ILERA GDOGDOGOO 
S3. Aki tan ti suruno o jinno to 

11. koto iscju knn( J b.irin iscju knn si mlW\lll. l ] 
c. Iorio iseju moarun si mc,,'il[ ) d.oju iscju mcwn lo[ ) 

S4. Ba,,-o le sc le mo nipn gbigbona owo sanmo? 
11. Ero oyo.rnbiasa [ ] b. A ,von ore [ ] c. lie hve [ ]
d. Amohuruno,vornn [ ] e. lpnde imo[ )

SS. N je aki!an yi mo n yo yin lenu? 
a. Deni [ ) b. Occko [ 1

56. To bnjc bccnu, si (54) ni ono ,vo? (E le mu idohun pupo)
a. O ma n fa cku [ ] b. 0 mo n fa kokoro [ ) c. 0 ma n fa oorun buruku [ ]
d. O ma n bo omije [ ) c. 0 ma n fa oisnn tabi orun [ ] r. 0 n fa hvn

odo.run (boyo nipa sea won ti o sn okitan) [ } g. lyoku (e 

doruko),_....,..,..-,-�-- . . 
57. Tl o,von idoli yi ba n run, ago mclo n1oorun >'1 mo n \\'87

58. N j e  owon idoti akillll1 yi mo n di lllo gcrc omi li ojo bnro

o. Bcni [ ) b. Bceko I I 
1'17 
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59. N je orison omi knnkan sunmo nkilllll yi?
n. Bcni [ J b. Becko ( )

60. To bn jc bccni si (59), n jc c n lo omi?
11. Beni [ j b. Bccko ( ]

61. To bojc bccni si (60), k.ini c n lo omi fun?
n. Sise ounje [ ] b. Aso fifo ( ) c. Mimu ( ] d. Tinin ilc sc ( J
c. fun iyngbc ( ]

62. lru nwon kokoro lllbi eku \\'O lo mn n yo yin lcnu nl ilc yin? (Emu idllhun pupo bi
eba�

a. Eku [ ] b. Esinsin [ ) c. Ayun ( ] d. Efon [ )
c. Ecrn [] f . lyoku(c dn.ruko) ________ _

63. N je  n,von eniynn 1obi omode ma Ion sn n le.an ninu nkitnn yi?
a. Bcni [ ] b. Dccko [ ]

64. Av,.on oisnn lnbi nrun \\'O lo ,vopo ju tie ti ni? (Emu idllhun pupo bi cba fc)
11. Iba ( ] b. lko ali ofinkin [ ] c. Arun oru gbo meji [ J
d. lgba gburu ( ] c. Didun ona ofun [ ] f. lyoku (c dn.ruko) 

65. lru oisan tnbi orun ,vo ni c ti ni ni h,·on osu mcto scyin?
n. [ba ( ] b. lko nti ofinkin ( J c. Arun oru gba mcji [ ]
d. lgbn gburu ( ] c. Didun ono ofun [ ] r. lyoku (c dn.ruko) 

66. O ti lo igbn \VOn ti c Li ni niSM mo?
n. ko ti lo ose kan[ 1 b.larin osckan si  mcji ( ]
d. Oju osu knn lo [ ]

C. 010 OSII kon[ ]

67. Ibo ni c tingba itoju?
n. �lo n toju nm ml [ ] b. Ile iwosnn ti ijob3 ( ]

c. lie hvo son alndnnoi [ ] d. lyoku (c daruko), ________ _

ESE PUPO FUN AKOKO YIN!!! 
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APPENDIX3 

LIST OF 011-rER C0�1MUNITIES IN TlrE TlffiEE DENSITY AREAS 

HIGH DENSITY AREA 

• Dugbe

• Agbeni

• Ycn,ctu

• Eleto

• Apctc
• Dcrc

• Ogunpa

MEDIUM DENSITY AREA 

• Samonda
• l\ilokoln
• Challenge
• So.ngo

• Molctc
• l\\'o road
• Elcwura

• Sabo

• Ashi

• Agbo"-o

LO\V DENSITY AREA 

• Old Dodijn
• lkolobn
• Onin:ke
• Oluyole Layout

• Nc,v Bodijo
• Secretariat

• Kongi

1'19 
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\VEEK: 1 

APPENDIX4 

SUPPLEl\1ENTARY RESULTS 

AREA:NTC 

SITES MORNING AFTERNOON 

C01 TEl\fP CH-' C01 TEMP en. 

(nnn1) 1
°ci 1nnm> .,. -

% t l.l % 

GENESIS 468 25.5 461 33.8 
CELE 457 26.1 422 34.5 
JOGOR 436 29.2 429 33.6 

• AREA. IY AGANl<U GRA 

SITES MORNLNG AFTERNOON 
C01 TEi\1P CTI, C01 TEl'tU' C1"4

(nnn1) ,. % 1nnm' (OC)I l I % 
AREA I 452 28.2 449 31.2 

AREA2 459 27.3 450 32.6 

AREA3 442 26.2 439 34.5 

AREA: OI<E-FOl{O 

SITES i\lOR.NING AFTERNOON

C01 TEJ\1P ClL CO2 TEl\11' CJI, 

(n11n1) 
,oc) % 

1
110011 ..,_ .,,. l ...

AMOLE 525 27.3 484 30.8 

AMULE 524 27.5 498 28.7 

EDB 523 28.1 446 30.9 

AREA: l\'TC 

SITES i\101U\'ING ,\FTERNOON

C01 
��

[P c� C01 TEr.rr CIL 

ru\ % 
1nnru1 (°Cl ¾ 

JOGOR 477 26.6 361 32.4 

CELE 447 28.9 400 31.8 

GENESIS 455 29.5 428 33.7 

AREA: IYAGANI<U

SITES l\10RNING AFTERNOON 

CO2 TEl\fP cu, C01 TEl\111 Cll, 

r
°
Cl

1nnn11 _.._ ¾
m) % I • . I 

416 30.9 
AREA I 427 29 

AREA2 442 28.8 434 30.4 

AREAJ 458 28.7 491 29.8 

ISO 

EVENING 

C01 �g,r Cf.[4
(nnm\ % 

462 31.1 
402 33.9 
437 3 I.S

EVENCNG 

C01 �'Ei\fr cu. 

fnnn1\ C\ % 

467 31.4 
450 31.7 
433 31.5 

EVENING 
CO2 TEMJ' Cll, 
trinm\ r°a % 

385 30.4 
361 30.5 
389 31.3 

EVENING 
C01

TEl\-11' CTu 

(nn111\ fa ¾ 

326 30.7 
352 33.6 
348 33.6 

EVENlNG 
C01 TEI\CP ClL 

(nnm) r°Cl .,,. 

323 32.1 
334 32.4 
335 32.4 
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-

AREA: OKE-FOKO 

SITES i10RNlNG AFTERNOON EVENING 
CO2 TEMP Cl4 CO2 TE�U> Cfa4 CO2 TEl\lP CJJ4fnnm) 

,oc, % 1onm1 ,oc, % (nnn1) .JI_ % I • ' AMOLE 407 28.5 484 33.8 293 33.5 AMULE 396 29.0 300 34.0 319 33.7 ' • \VEEK. 2 

AREA: NTC 

• 

SITES I\IORNlNG AFTERNOON F,VENING 
COJ TEl\U• C"4 CO2 TEl\fP Cl'-4 CO> 1'£1\IP Cll4 
fnnn1) 

,oa % 
1n111n1 (O

C\ % fnnm) ,0c1 o;., 

Gl!NESIS 344 25.2 366 30.1 262 29.9 
CELE 345 26.2 3S7 29.4 262 29.3 
JOGOR 341 26.7 327 29.8 252 27.9 
AREA: IYAGANKU GR.A 

SITES l\IORNlNG AFTER.NOON EVENING 
COJ TEl\11' CFl4 CO> TEl\1.P Cl:14 CO2 TEl\1P Cl'-4 
(onm) 

,on % lnnm> 1•r.1 % '"""'' 
,on •1.

ARE.Al 454 24.1 283 30.3 279 30.4 
AREA.2 460 24.2 287 30.2 285 30.S 
AR.BAJ 409 24.2 285 30.0 288 30.6 
AREA: OKE-FOKO 

SITES MORNING AFTER.NOON EVENING 
CO2 TEl\1P CTu C01 TEl\1P Cll4 CO2 TEMP Cff4 
lnnn1) .A - % <nnn11 t°Cl % loom) t°Cl % C ' ' 

29.9 242 29.6 
. 

AMOLE 360 26.2 323 
AMULE 3S8 26.2 330 30.2 244 29.9 

EDE 368 24.5 331 30.0 259 30.0 

AllEJ\: NTC 

SITES �10RNING AFTETu�OON EVENING 

CO2 TEl\U' Cll4 CO2 TEl\1.P Cl"l4 C01 TEl\lP CH4 

(nnn1) (°C) 
•1.

1nnn11 ,on % (nnm\ 1•n % 

GENESIS 354 22.0 339 39.4 240 29.0 
30.8 240 28.9 

CELB 324 23.7 326 

316 2S.0 321 28.8 23S 28.4 
JOGOR 
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• 

AREA: TY AGAN KU GRA 

SITES MORNING AFTERNOON EVENING 
CO2 1_:EMP en. C01 TEJ\1:P m CO2 TEi\lP Cl� 
fnnm) l , ; I % 1nnm1

,oc) % (nnm) ,._ 0/4 
l LI 

AREA I 344 22.3 281 30.2 247 29.0 
ARBA2 370 22.4 277 30.7 255 29.2 
AREA3 344 22.4 278 31.1 246 29.2 

• AR'EA. OJ(E-FOKO 

SITES �lORNING AFTERNOON EVENING 
CO2 1:E�lP Cl!,. C01 TEl\fP en_. CO2 �gll' CH• 
(nnm) 1nnn11 ..,_ I LI % l 1. • I % (nnn1\ % 

AJ\.10LE 331 20.8 270 30.3 229 27.8 
AMULE 313 20.5 283 31.2 228 27.9 
EDE 318 21.6 290 20.3 236 27.8 

AREA: NTC 

SITES MORNING AFTERNOON EVENING 
CO2 TEJ\1P c� CO2 TEl\rP err, CO2 �g1P CH, 

Cnnm) c•n % <nnn1l t°C) % (nnn1\ ¾ 

GENESIS 309 25.9 321 33.0 224 28.3 

CELE 306 26.0 342 33.4 228 28.0 

JOOOR 301 26.6 338 29.6 224 27.4 
AREA: TY AGANKU GRA 

SITES MORNING AFTERNOON EVENING 

CO2 
��tp CH, CO2 TEl\1P � CO2 TEl\fP CH .. 

m) % <nnntl fa "lo ,n\ fa % 

AREA I 324 26.9 310 32.1 253 28.6 

A.REA2 32S 27.0 313 32.6 24S 28.6 

AREA3 338 27.0 313 32.8 240 28.S

AREA: OKE-lfOKO 

SITES l\10RNING AfiERNOON EVENl'NG 

CO2 TEMP CH. CO: TEi\lP en .. C01 ��IP �-

,. -· 1nnn1l fa ¾ (nnml 
(nnm) I LI ¾ 

AMOLE 324 25.7 289 31.2 219 31.3 

A.iWLE 344 25.6 297 31.3 239 31.6 

EDE 346 26.3 291 29.3 212 28.2 
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\VEEK: 3 

AREA:NTC 

SITES MORNING AFTERNOON EVENING 
CO2 'l'EMP Cl� C01 TEi\lP c� COi TEJ\[P Cit. 

fnnm) t°Cl % 
1nnn11 (OC\ % ml ,,_ '1/o I LI 

GENESIS 320 26.0 316 32.6 333 25.6 
CELE 308 25.9 300 32.8 336 2S. I 

JOGOR 307 25.7 309 29.3 336 2S.S 
AREA: IYAGANI<U GRA 

SITES i\'10RNING AFTERJ�OON EVENlNG 
C01 TEi\lP cu-' CO2 ��fP Cli4 CO2 TEl\-fP CH_..

fnnm) (oC"I % 
1nnn,> % fnnm) ,oc-i % 

AREA l 316 2S.8 250 31.5 344 24.9 

AREA2 315 25.8 265 32.2 356 24.9 

ARBA3 309 25.7 267 32.4 346 24.9 

AREA: OKE-FOJ<O 

SITES i\tORNTNG i\FTERNOON EVENING 

CO2 TEl',,U' Clli C01 TEl\11' Cll, CO2 TEl'\IP en_..

{nnm) "-" % 
1
11nm1 (aCI % (nnn1) (aC'\ % I LI 

/\MOLE 304 25.1 282 32.1 357 25.7 

AMULE 307 2S.0 275 32. I 341 25.8 

EDE 33S 25.0 296 30.8 354 26.2 

AREA:NTC 

SITES l\lORNING AFTERNOON EVENING 

C01 TEl\11' Cll-' COi TEl\'rr CH, COi TEi\11' CR, 

,an <nnm' <°Cl % (nnn1) ,._ 

(nnml % l ll . I

GENESIS 560 26.6 482 31.6 428 32.6 

CELE 551 26.7 480 34.0 427 32.6 

JOOOR 541 27.3 433 31.4 414 30.4 

AREA: JYAGANK1J GRi\ 

SITES MORNTNG AFTERNOON EVENlNG 

CO2 TEMP CIL. CO2 TEi\ll' CII, CO2 TEl\11' Cfl, 

'"nut) t°Cl •1o
1nnnt1 (OM ¾ (nnn1) ,on •1.

AREA I 547 26.9 501 31.7 465 28.2 
450 28.4 

AREA2 548 27.1 512 32.S
33.0 456 28.4 

• 

AREA3 544 27.3 516 
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AREA: OKE-FOKO 

SITES J\lORNING AFTERNOON EVENTNG 
C01 TEMP CII� C01 TEl\fP en. CO2 TEl\fl' en. 

m) ('C) ¾ 1nnm1 (°C) •;. (nnm) (°C) 
AMOLE 571 26.0 532 30.2 399 31.9 
AMULE 580 26.0 534 30.6 413 32.4 
EDE 570 26.3 508 30.2 423 32.2 

AREA:NTC 

SITES MORNING AFTERNOON EVENING 
C01 TEi\1Jl Cl4 CO2 TEl\lP Cl� C01 TEi\'rP en.. 
(nnn1) t°a % 

1nnm1 A 
% {nnm) c

0
rn % I �I 

GENESIS 422 28.2 378 34.J 353 30.5 
CELE 398 28.6 383 33.9 327 30.5 
JOOOR 385 28.8 379 32.2 313 29.3 
AREA: lYAGANICU GRA 

SITES J\10M'TNG ,\Ji'T Elu�O ON EVENTNG 
C01 TEl\U' CH4 CO: TEl\'ll' cir. CO2 TE!\'U' c� 

fnnm) c0c> <nnn1l c•a fnnn1) A o/• ¾ o/o l 1,.__J

AREA I 391 28.4 398 28.8 297 25.2 

AREA2 402 28.7 405 29.2 303 25.0 

AREA3 421 29.5 406 30.0 308 24.7 
AREA: OKE-FOKO 

SITES MORNING AFTERNOON EVENING 

C01 TEJ\11' CLL CO2 TEr.fP CR. CO2 TIThlP C•4 
fnnru) t°C) ¾ <nnn11 ,•n o/o (onn1) ,•a % 

M!OLB 395 27.1 358 32.3 317 30.6 

AMULE 381 27.1 353 32.6 340 30.7 

EDE 393 27.7 393 33.2 333 30.6 

WEEK: 4 

AREA: NTC 

SITES MORNU•,G AFTERNOON EVENING 
TEl\11' ca� C01 TEi\ll' en. 

CO2 TEl\ll' Cl4 C01 
(°C) fnnm) ..,_ % 

A <nnm1 ¾ l "--'
(nnm) \ -. -I % 

26.8 461 33.2 351 31.4 
GENESIS 531 406 33.5 332 30.9 
CELE 532 27.0 

433 31.9 364 29.4 
JOOOR 500 27.6 . 

• 
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• 

AREA: IV AGANKU GRA 

SITES l\lORNTNG AFTERNOON EVENING 
CO2 TEl\1P er,. CO2 TEI\U' Cl� CO2 TEJ\lP Cll• (nnn1l A-\ I. -I o/o 1nnm1 ..,_ % fnnml a 

I ,._,, 
I • I % AREA I S04 28.1 466 31.7 354 29.9 I AREA2 S13 28.2 465 31.5 343 29.8 ' 

AREA3 S26 28.6 453 31.4 338 29.8 r 
AREA: 01<.E-FOKO 

I 
SITES l\'I ORl\'TNG t\Fl'ERNOON EVENfNG 

CO2 TE.,u• Cl4 CO2 TEl\fP Cl4 C01 ,.:�,,r Cll4 
lnnml a 1nnm1 c'Cl I LI % % ml I ,�I % 

AMOLE 572 24.8 384 31.4 331 30.6 
AMULE 567 25.1 379 31.9 333 30.8 • I 

EDE 533 26.7 416 31.J 352 31.1 

AREA: NTC 

SITES l\lORNlNG i\FTERNOON EVENING 
C01 TEl\lP cu. C01 TEI\IP Cl4 C01 1:EMP Cl4 
(nnml ,•n •;. I m>

,on •1. fnnn1l I "l:J % 
GENESIS 491 27.5 445 28.6 423 28.S '
CELE 468 27.8 425 28.8 399 28.3 
JOGOR 1157 29.8 803 28.0 410 27.8 '
.AREA: IYAGANKU Glv\ 

SITES l\'I O Ri"(]NG AFTERNOON EVEN'ING 
C01 TE:\U' CK. C01 TEI\IP err. C01

��
fl' CH� 

lnnml • 
¾ 1nnml ('C) •;. fnnru) •;. I .. �I 

AREA I 433 27.9 460 28.0 405 27.4 

AREA2 437 27.9 471 27.8 410 27.S 

AREA3 446 28.0 468 27.8 413 27.S 

• 

AREA: OKE-FOKO 

SITES I\IORi�INC AFTERNOON EVENING 

CO2 TEI\IP Cl4 CO2 T�IP en. C01 TEl\11' CH. 

(nnml • ¾ 1nnm1 ('C) % fnnml 
,on % 

I • I 
AMOLE SOI 27.J 4S4 29.0 410 28. l

MfULE SOI 27.J 458 29.3 409 28 S 

488 26.8 483 30.3 43S 28.1 
EDE 
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AJlEA: NTC 

SITES MOltNlNG AFTERNOON EVENING 
C01 

(>EtiTP CH,. C01 TEl\fP Clt,. C01 TE;\IP � (nnrn) Cl o/e (nnm) (OC} •1. (nnn1) ,•a •;. 
GENESIS 472 25.8 411 JO. I 354 J0.4 I 
CELE 449 25.7 394 29.8 351 31.3 I JOOOR 447 25.6 404 29.S 323 29.9 I 

• AREA: lY,\GANKU Glv\ 

SITES l\lORNING AFTERNOON EVENING 
C01 TEl\fP Cl� C01 TEl\LP C114 C01 T£l\U' en� 

(nnm) ,•c, •1. Cnnm1 � 
¼ (nnm) <°Cl % ' \,.I 

AREA I 437 26.3 425 28.S 338 29.S I 
AREA2 437 26.2 420 28.8 344 29.4 

i 

ARE.Al 437 26.4 42S 28.8 345 29.S ' 

i\REA: OK&-FOKO I 
SITES l\10RNINC AFTERNOON EVENING 

C01 TEl\1P Cit. C01 TEMP ClL C01 TEl\JP cn-4 

(nnm) A 
¼ 

1nnm1 ,•a •1. 111) ('C) "lo I -LI

AMOLE 491 24.8 377 29.9 JSO 30.4

M1ULE 488 24.8 378 30.S 372 30.7 

EDE 460 2S.3 454 32.3 346 29.9 
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I 

APPENDIXS 

OBSERVATION CIIECK LIST FOR A.SSES!',IENT OF ILLEGAL OUl\fPSITES 

1. Nnruc of loc111ion:

2. A<lurcss oflocntion:

Du1npsltcs Vcgctntion 

An1olo 

Amule 

Ede 

Ocnesis 

Cele 

Jogor 

Area I 

Area2 

Arca3 

\V11lls Roofs 

' 
. . • 

Key: (+++)- lligbly Present, (++)-Mollcmlcl) fl 

Absent 

.,.\ 
o'..1 
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Srnokc Exposure 

To Roinfnll 

rescnl· + - Present 110d (·)-I ( ) 

- .

•

• 
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I 

Onsltc Obscrvotion contd. 

Dumpsitcs ri-hrkcl Roodsidc Resident Inf Scavengers On n•olcr

nrcD 

Amolc 

Amulc 

Bdc 

Genesis 

Cele 

Jogor 

Alea I 

Arca2 

Arca3 

• ' 

Koy: (+++)- Hlgbly Present;(+..) - r.1odcrntcly r,rcscot, (+) -1 resent :ind(-)

Absent 
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I 

Informed Consent 

IRD Research Approval Nun1bcr •••••••••••••••••••••••• 

This Approval \\'ill ch1psc on •... J ...... / .......

Title or Rescnrch: 

Chnroc1crisn1ion of Illegal Oumpsilc and their Greenhouse Gos Emissions in Ibadan 

Soulh-,vest Local Govcmmenl Arca. Ibadan, Nigeria 

Nome ond Arn11n1lon of Rcsenrchcr: 

This study is being conducted by Miss Umcgo ljeolllll Maureen, Department or EMSEII, 

Focuhy of Public Hcillth, College of r..tedicinc, University of lbndM. 

Purposc(s) of Research: 

To nssess the greenhouse go.s emissions potcntinl from selected illcgnl dumps in lbadnn 

south ,vesl Local Government Arca of Oyo stntc. 

Procedure of the rc.,carch, ,vhat shall be required of cneb participants nnd 

11ppro1iinntc totnl nuo1bcr of participants that would be in\'olved in the re.search: 

Expected durntlon of research and of pnrliclpnnt(a) involvemcnl: 

This research ,viii be expected to IGSI for an opproxim111cly one month. 

R!Jk(s}: 

It is expected thot this research y,•ould pose no physicnl, biologiclll or socilli bann 10 nll the 

resCAJCb pnrticipnnts os oil the procedures involved arc non invo.sive ond no samples 

(blood, urine, saliva) 111c collected. 

Tronslotlon: 

The questioMairc h115 been U'llllSlntcd into Yoruba language to mokc it cosy for the people

in the selected nreo to 1111swer. Also an indiscne of ueh lll'CD ,viii lie trained as a rcscn.rch

assistant 10 assist in administering the qucs1ionnnirc.
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I 

Cost or P11rticlpotlng, II any, or joining the research: 

Your participating in  this rcscnrch will cost you nothing but your smnll amounl of time 

nnd clTort. 

Denent(s}: 

·n11s research ,vould help in dctcrminina the foUo,,ing
• 

• 

• 

A\\1lrcness about the health effects 1WOci11ted \\ilh greenhouse gas emissions 

\V11ys to miligotc the production of grccohowe gns emissions from lllcgol solid 

,vnstc disposal. 

• Predict the present level of greenhouse gns emissions released into the

environment.

Conndcntl11Hty: 

All 1nformotion collected in the study \\'Ould be given code numbers and no nlllllcs ,viii be 

collected. Phone numbers collected \\'Ould only be used to contact the p:irticip;111ts for 

Phase a and in the presentation of the findings on1)•. This "ill ensure that no link \\'ould 

be established to you. As patt of my responsibility to conduct this rescnrch properly, 

officinls from the UVUCII Ethics Revic,v Committee moy hove access to these records 

Voluotarlncss: 

Your participation in this rcscnrch is entirely \'Oluntnry. 

Consequences of  p:irticip101's dcclJlon lo ,vitbdnnv rron1 re5cnrch: 

You can Also choose to ,vithdm,v from the rescnrch ot nnytimc. PICll.5c note that some 

information lhot ho.s been obtained obout you before you choose to ,vilhdro,v moy hove 

been modified or used in reports 1111d publication. These cannot be removed anymore. 

Ho,�-cvcr the researcher promise 10 make good faith clToru to comply ,vith your "ishcs a.s 

much as 1s practicable 

Any 11pporcnt or polcntlol connltt of Interest: 

This rcscMCh ,,-ork is strictly for academic purpose lllld is self.funded. 
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Sl:atemcnl of Person Obtaining I nformcd Consent:
I hove fully exploined this research \\'Ork 10

-------------

nn d hove given sufficient infonnntion, including obout risk and benefits, 10 moke on
infonned decision. 

DATE. ______ _ SIGNATURE. _____ _

NAME ___________ _ 

Slnlcmcnl or person gh ing Consent: 

I hove read the description of the research. I undcrsuuid that that my pnrticipation In this 

research is voluntnry. I kno\v enough nbout the purpose, methods, risk ond benefits of the 

research study 10 judge thot I \YURI lo pllrt.icipale in it. I understand that I may freely stop 

being o pnn of the study ot ony time. I hove received o copy of the consent fom1 

DATE ________ ....:SIGNA TURE. ____ _ 

NMiE ________ _ 

Octnllcd contact infom101ion including concoct oddrc.ss, telephone, fax, r-m:ail and 

ony other contact lnformotlon or rcscarcbcr(s), lostitution:al lffiCC and llcoJ of 

Institution: 

This rcscarth has been approved by lbc Henllb Resc.irch Elhic:.s Comm11tce of 1he

University of lbodon ond Uni,crsily College Hospillll and the chairman of this commit lee

C4II be contacted at BIODE building, Room TIO, 2
1111 Floor, lrutitule for Advonccd

t.icdicaJ Research and Training (L\.IRA T), College of Medicine, University College

Hospital. Emllil: uiuchirc@ynhoo,com If you have ony question nbout your J),llticipatioo

in this rescorch you CQll contact the Principnl lnvc.stig111or Umego 1.�I. 01 the Dcpllz1mcnt

of fil.iSEH, College of Medicine, University of lbodon. His phone number ond email

address an: 08028169262 and rccn.JD)'2002@yuhoo.ca rcspcctivcl). You CM olso contact

the Head of Department of EMS El I, College of �lcdic1ne, Unh·crsity of l�on
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