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ABSTRACT

This study assesses the challenges of solid waste management and their
implicationsin Damaturu, Yobe Sate, Nigeria. The data were generated through
primary and secondary sources. A total of 50 copies of questionnaire were
administered to households, civil servants, and Yobe Sate Environmental
Protection Agency staff. Direct survey and interview wer e conducted. Thefindings
of the study reveal that majority of the respondents have been living in Damaturu
for more than 2 years. The type of soil wastes generated mostly were organic
which are biodegradable, and the solid waste is dispose in open land by the
inhabitants. Most of the respondents reveal that YOSEPA is managing their
waste to some extent. Majority of the respondents dispose their waste on daily
basis. Based on the findings, wastes in the environment have some implications
to human health and aesthetic nature of the environment. Inadequate financing,
low workforce and lack of adequate machinery are the major factors hindering
the performance of the agency. Refuse collection containers preferably plastic
bag should be provided to individual households at closer intervals in markets,
shopping areas, streets and other commercial centers.

Keywords: Solid waste, Disposal, Management, Agency, Environment, Damaturu

INTRODUCTION

According to United Nations Environmental Protection Agency (UNEP), wastesare
substances or objects, which are disposed of or areintended to be disposed of or are
required to be disposed of by the provision of national law (Basel Convention, 1989).
However, thewords*trash”, “garbage’, “ refuse’ and “ rubbish”, areused to refer to some
formsof solid waste. The problem of solid wasteisone of themost critical environmental
problemsfacing Nigerian urban centers. A feature of urban scenein Nigeriain recent years
isgradually taken over of virtually every available open space by solid waste. Oneevent
that acted partly to create, or at |east worsen the waste problem situation in our urban
centers istherapid rate of population growth, the need for abaseline study to identify the
major problemshave been achallengeto the government and other membersof thepublic.
One of the most important achievements of the federal government of Nigeriain
environmental management isthe establishment of the Federal Environmental Protection
Agency (FEPA) under Act No. 39 of 1988, and the subsequent creation of State
Environmental Protection Agencies (SEPAS). The Yobe State Environmental Protection
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Agency was established under 3[ 1] sub-section of Yobe State Edict No. 12 of 1991,
which under thenameshall beabody corporate with perpetua succession and acommon
sedl, and may sueand besuedinitscorporate name. Theagency hasthefollowing functions:
Collection and disposa of both wet and dry refuseincluding humanwastes
Street cleaning and mai ntenance

Enforcement of dl theprovision of itsedicts

Control and abatement of nuisance

Industria and premiseshygiene

Buria of paupers

Market sanitation

Install ation of refuse collection devicesat appropriate pointsinthetown.

In consultation with FEPA, ensureimplementation and enforcement of FEPA's
regulationinthe State.

Co-operatewith federal and state ministries, LGAs statutory bodies, research
and educationa ingtitutes on mattersrel ating to environmental protection.

1. Establishment of programmes on protection of the State environment.

However, 20 yearsafter the creation of FEPA and SEPAsand their transformation
into Federal ministries of environment, the problem is still remaining an eyesore to
thesociety. Therefore, the survey focuses on the disposal and management of solid waste
in Damaturu, Yobe State. Nigeria. The aim is to investigate what the problems and
implicationsare.
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MATERIALSAND METHOD

This study adopts the survey research design to assess the challenges of solid waste
management and their implicationsin Damaturu, Yobe Sate, Nigeria. Systematic sampling
techniquewasused to select four wardsin Dameaturu. Fifty copiesof Sructured questionnaire
were administered infour different wards (Nayi-Nawa, Ajari, Gwange and Tsohuwar,
Kasuwa) selected randomly acrossthe metropolis; ten for eachward. Theremaining ten
weredistributed unbiased among Y OSEPA staff. Direct survey and oral interview were
conducted with res dentsand someof thestaff of theagency. Informationwerea so collected
from gazette, reports, publications, journa's, newspapersand other records of theagency.
Datawerecollected fromthefind disposa stea Gashu’ aroad to assessitstype, activities
of thecrew, working hours, hedth risk, methodsused, etc. The datacollected wereanalysed
using Ssmple percentageand frequency distribution tables.

RESULTSAND DISCUSSION

Thisstudy observesthat solid waste should be collected at |east oncein aweek; more
frequent collectionisoften desirablefor densaly populated communities. During thewarm
monthsin genera theamount of solid waste collected per stop receiving twiceaweek will
begreater than thetota amount of solid wastereceiving onceaweek collection (Y OSEPA
Gazette, 2008). Thenumber of meninacollection crew dependson the system, equipment
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andtypeof servicesoffered. Ingeneral, cost saving and high servicesleve canberealized
by usingaminimum sizecrew except for thedriver, the crew member timeisnormally non-
productiveduring disposal trips. Y OSEPA hasvariouswaste coll ection centers/depots at
different wardsfor individual households; itistheresponsibility of the agency to collect
fromthe demarcated areasto fina disposal sitelocated aong Gashu’ aRoad, Damaturu.
Collectionisnot regular; it depends on the time avail able for the agency, with only 4
tippers carrying 5 tons of solid waste each. 1 tipper x 25 tons per month, the waste
collected isdisposed using crud tipping. The budget alocation of the agency isnot enough
tomeetitssarvices (< N50 million) but not regularly according to the Director Environment
health unit, which islessthan required when compared to other States.

Based onthe 1975 industria directory published by thefederal government of
Nigeria, industria waste congtitutesover 90% of thelocal wastesgenerated inthe country
(FEPA, 1998). Establishments generating these wastesincludethe mining and quarrying,
wood and wood productsincluding furniture, paper, rubber and plastic products (tyres
and tubeindustries), fabricated metal products, equipment and repair services (for motor
vehicleand motorcyclesrepairs). According to Oyinlola(2001), the average per capita
waste generation in Nigeriawas estimated as 0.45kg/capita/day. Theratea so variesby
ecologica zoneswith the highest value of 0.49 kg/capitalday inthetropical rainforest and
lowest value of 0.37kg/capita/day inthe mangrove . The corresponding ratesfor guinea
and sudan savannas are 0.41kg/capita/day and 0.48kg/capita/day respectively. These
results show that the rates of both mangrove swamp and the guineasavannaarelower
thanthenational average of 0.45kg/capita/day. Theexplanation for such variation may be
adduced to the prevalence of primary agricultural by-productsin the household wastes
and most importantly dueto dietary habits of the communities.

Challengesof Solid WastesManagement in Nigeria: Notownsin Nigeriaespecially
theurban and semi urban centersof high population density can boast of having found a
lasting solution to the problem of filth and huge piles of solid waste, rather the problem
continuesto assume monstrous dimensions (M ba, 2003). To urban and city dwellers,
public hygiene startsand endsin their immediate surrounding and indeed the city woul d
takecareof itsdlf. Thesituation has so deteriorated that today the problem of solid waste
has become one of the nation’smost seriousenvironmental problem.

Inthelate 70sin an attempt to sol ve the problems of waste disposal, Lagos State
Government contracted afirm, Claudius Petersand Marini SPA of Italy, to construct three
incineratorsat the cost of N45 million (Akingbade, 1991). The plantsinstalled could not
operate becausethey could only target garbage contai ning lessthan 20% water, but most
garbagein Nigeriacontains30-40% liquid. A bresk downin organi zationd and management
structure has hampered garbage disposal (Withers, 1987). Household wasteisnot really
disposed of in Nigeria, but istransferred from onelocation to another whereitsnuisance
effect isthought to beless, therefore the problem of garbage disposal or management is
yet to be solved (Withers, 1987). Resources-trucks and the technical know-how for
remova of garbageareinsufficient and inadequate; a so theresponsbility of wastedisposal
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in Nigeria(between State and Local Government) isnot clearly defined intermsof full
control of fund in order to enhance accountability and efficiency (NEST, 1995). Solid
waste management isthe most pressing environmental challengefaced by urbanand rural
areasof Nigeria. Nigeria, with population exceeding 170 million, isone of thelargest
producersof solid wastein Africa. Despiteahost of policiesand regulations, solid waste
management inthecountry isassuming aarming proportionswith each passing day. Reckless
disposal of Municipal Solid Waste (M SW) hasled to blockage of sewersand drainage
networks, and choking of water bodies. Most of thewastes are generated by househol ds
and in some cases, by local industries, artisansand traderswhich litterstheimmediate
surroundings. Improper collection and disposal of municipal wastesisleading to an
environmental catastropheasthe country currently lacks adequate budgetary provisions
for theimplementation of integrated waste management programmes acrossthe states.
According to the United Nations Habitat Watch, African city populationswill morethan
tripleover thenext 40 years. African citiesared ready inundated with dums; aphenomenon
that could triple urban populations and spel | disaster, unlessurgent actionsareinitiated.
Out of the 36 Statesand afederd capitd inthecountry, only afew haveshownaconsderable
level of resolveto take proactive stepsin fighting thisscourge, whiletherest have merely
paidlip servicestoissuesof waste management indicating ahugelack of interest to develop
thewaste sector. It has been recognized that improper disposal of solid waste hasal ot of
hedlth hazards and other negative consequences on the peopl e and the environment, open
waste dumpsin most urban areas have become breeding groundsfor mosquitoes, flies,
rats and other disease vectors. Thisrendersthe popul ace exposed to variousforms of
diseases (Kagu, 1996).

Some of theM ajor Implicationsof Solid Wastein Nigeria

Environmental Degradation: Thedisposal and accumulation of toxic wasteon land
and water can affect thenatura quality of thesevital resources. Onland, thesewastescan
ater the soil structure especially the non-biodegradabl e wastes such as pol ythene bags,
plasticsand others. Land which can be cultivated are used asrefuse dumps. Thisaffects
theintended use of theresource. A solid waste littered around altersthe beauty of the
environment thereby making it uncomfortablefor man (Oyediran, 1995).

Pollution: Solid wastein the presence of moisture can foul the environment, releasing
toxic materialsinto theair. Thiscontaminates and reducesthe quality of air we breathe.
Hazardouswastes pollutantsfrom solid waste disposal sitesmay enter theenvironmentin
theseforms; methane, ammonia, hydrogen sul phide, hydrogen, nitrogen gas, heavy metas
such as Argon (Ar), Cadmium (Cd), Copper (Cu), Iron (Fe), Lead (Pb), Zinc (Zn),
Aluminium (Al) and so on, solublemateriad ssuch aschlorine, nitriteand sul phate may pass
through the soil to the ground water system, overland run off may pick up leachateand
transport it into streams and rivers, some plants (including crops) may take up heavy
metal sand other toxic materia sto be passed up thefood chain (bioaccumulation) (Walker
and Colwell, 1974).
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Health consequences: Fliesbreeding will alwaysbe encouraged by uncovered pilesof
rotting refuseand thefliesmay play aroleinthemechanica transmission of faecesand thus
of feces-ord diseases. Pileof refusewill aso contain mosquito breeding Steswherepools
of rainwater forms cans, car tyresetc., they will breed under these conditionsand may
transmit yellow fever and other arboreal infections. They may promoteor transmit avariety
of other diseasesincluding plague, rat bitefever, Lassafever and many others. Fliesalso
Spread amoebic dysentery, diarrhea (Barina, 2003).

Resource depletion: According to a recent World Bank report, cost of water
contamination from improper wastedisposa to thiscounty isabout N10 billion/year and
thelivesof about 40 million peopleareat risk (NEST, 1995). Some damages of improper
wastedisposa may not be compensated with money for examplemicroorganismsthat are
destroyedinthe spail lives, destroyed form exposureto toxic waste (Oyediran, 1995).
Adefolatu (1983) observes that atypica wastein Nigeria consist of leaves and its
components, paper components, food | eft over, tin and metal waste ,polytheneand plastic
materialsamong others. Wastesmay be classified according to properties. Thefollowing
classes of wastes can beidentified aswell ason the point of source:

Household Solid Waste (HSW): These are the by-products of household activities.
They includefuel residues, wrapping leaves, empty tinsand containers, residuesof various
food items, broken utensils, garden wastes, ashesfromfire, among others(NEST 1991,
1995; Anyakohaand Egboeli; 1993). Thefraction produced from the preparation and
consumption of food is sometimesknown asthe puitricible or consumable components.
Thisisthemost common type of solid wastes.

OrganicWaste: These aresolid wastesthat are biodegradablein nature, that is, they are
easl|y taken care off by nature. Included inthisgroup areleaves, vegetables, fruits, food
scraps, carcass, wood, yard waste and many others. They areimportant components of
dudge (NEST, 1991).

Plastic Waste: These are characterized by either semi-biodegradable or non-
biodegradable. Recently, large amount of plastic wastes are found to bethe cause of
environmental nuisance sincethey are not degradable by biologica activitiesor nature
such as polythene bags, package water bags, plastic products, used tyres, old el ectrical
appliancesand many others (NEST, 1991; Botkin and Keller, 1997).

Metal Waste: Metal and metallic products are non-biodegradable and some aretoxic
and hazardousin nature because during corrosion, they canleach toxic chemicalsintothe
environment. Theseinclude disposed metallic buckets, spoons, plates, pots, pans, Sinks,
water pipes, junked cars, refrigerators, generators, air conditioners, generators, empty
tinsand all other metal scraps (NEST, 1991; Botkinand Keller, 1997).

Bottles and Broken Glasses: These are made up of broken bottles or intact bottles,
broken car screen, plates, empty bottlesof drugs, chemicals, drinks, other broken glass
materialsand so on. They are al so non-biodegradabl e and some percentage of household
solid wastes. Their presencein the environment can a so be of harmful effects(Botkinand
Keller, 1997; NEST 1991).
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Industrial, Clinical and Mining Solid Waste: Industrial and mining activitiesgenerate
someformsof solid wastein the course of manufacturing or mining process; they include
metal scraps, chipsand gritsfrom machine shops, saw dust, wastes paper, junked machines,
and some health facilitieslike bandages, sharp objectsincluding syringes, needles, and
items contaminated with fluidsincluding blood. It isimportant to separate the hazardous
and non-hazardousfraction of such wastesto reducerisk to health and popul ation (Shehu,
1997).

Agricultural Solid Waste: Theseare generated during the course of agricultural activities
such asharvesting, for instance corn stalks, uprooted waste, fruits, shafts, broken toolsor
damaged implementsand other farm residues (Barinaand Gisbart 2001: NEST, 1995).

Commercial Solid Waste: These are products of commercial activities by hawkers,
traders, restaurants, offices, shops, photocopying and printing centersand ahost of others.
The solid wastesgenerated include pol ythene bags, damaged vegetabl esand fruits, papers,
metal sand plastic containers, food resi duesand so on (Shwartz and Miller, 1991).

SOLID WASTE MANAGEMENT
Solidwastemanagement includesdl activitiesthat seek tominimizethehedth, environmentd
and aestheticimpactsof solidwastes, thisinvolvesthecollection, trangport, Sorage, trestment
and disposal of wastesincluding the after care of the disposal site (Botkin and Keller,
1997). Storing solid waste prior to collection prevents attraction of vectors, and excessive
odour. Storage devices should be convenient for the user and facilitate saf ety, efficient
collection, processing and disposa. Themost commonly used devicesinclude:

I Metal or plastic containers

il Fastic/Polythenebags

. Drop boxes

V. Underground pit
Thereare severa methods of disposing/treating solid wasteswhichinclude:

Sanitary landfilling: Thisisthe most common and probably account for more than
90% of the nation’smunicipal refuse system, even though landfillshave been provento
contaminate drinking water in certain areas (Botkin and Keller, 1997). It isthemost cost
effective method of waste disposal . The collection and transportation account for 75% of
thetota cost. Inthemodern landfills, refuseis spread with compacted layers covered by
alayer of soil inthesite not subject to flood or high ground water levels. The best soil for
landfill istheclay, becauseit islesspermeabl e than other typesof soils. Materia sdisposed
of inalandfill can befurther secured from leakage by solidifyingtheminmateriassuchas
cement, fly ash from power plants, asphalts or organic polymers (Pepper and Gerba,
1996).

Incineration: Refuseisalso burnedinincinerators, itismoreexpens ve but safer method
of disposal than landfills (L uke, 2000). Modern incinerators are designed to destroy at
99% of the organic wastes materials. Incinerators reduce combustible wastes of inert
(lifelessor duggish) resdueat very high temperature of about 760°C (1400°F). Numerous
processes such as pyrolysisrecover energy from the wastes. Pyrolysisisaprocess of
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chemica decompositionwhich producesavariety of gassesandinert ash. Garbage burned
inincineratorshaspoisoned air, soil and water.Communitiesnear incineratorshave objected
to them because of fear of possible emissions (Luke, 2000).

Composting: Organic materialsthat havelittle or no heavy metalscan be broken down
or detoxified biologically, composting and land farming in which material sare spread out
over alargeareaof land so that microbes can decompose them areexampleof biological
treatment of hazardouswastes. If the materialsare not detoxified beforethey percolate
into thegroundwater, then obviousrepercuss on may occur. Yearly, theindustries produce
atotd of over 1.375hilliontonsof solidwastes (Revelleand Charles, 1984). Environmentd
products and technol ogies corporation, acompany focused on solving environmental
problemswhich enhancesthe productivity of farming operationinthe United State has
comewith asystemto remedy theamount of livestock wastesgenerated. Their close-loop
wastes management system convertsanimal wastesinto commercial quantitiesof the
pathogenicfreenutrient rich, soil building materiads. Systemslikethisonearegood examples
of thedirection Nigeriashouldfollow when dealing with thewasteswe generate (Revelle
and Charles 1984; Pepper and Gerba, 1996).

Open dumping: Thisisthe oldest and most common method of wastedisposal. Inthis
method, dump Sitesarelocated at various points, and wastearea lowed to pileor levelled
at times. Most urban centersin Nigeriaareresorting to thismethod of disposal. However,
themethod isunsatisfactory and has adverse effects on the urban environment, it creates
nuisance and health hazards (Kagu, 1996).

Recycling: Today, recyclable materia sarerecovered from municipal srefuse number of
methodsincluding shredding, magnetic separation of metals, screening, washing etc.
Increasingly, municipalitiesrequire those who generate solid waste to keep recyclable
itemsfrom other waste. It takestime, energy, labour and money to make new products
fromrecycled ones (L uke, 2000). Currently, it iseasier or cheaper for manufacturersto
usevirginraw materiasrather than recycled materialsto makethings (L uke, 2000).

Table 1: Analysis of the Staff

S/No. Saff Number %
1 Technical (professional) 2 17
2. Laborers 200 &b
3. Supervisors 15 5
4, Laboratory attendants 3 1
5. Others 0 12

Total 309 100

Source: Y OSEPA, 2008.
Table 2: Facilities of theAgency

S/No. Facilities Number
1 Refuse bunkers 25
2. Pay loaders 1
3. Hauled containers 120
4, Procuring compactors -
5 Tippers 4

Source: Y OSEPA, 2008
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Table3: Sex of Respondents

Gender Frequency %
M 41 82
F 09 18

Source: Survey, 2012
Table4: Sizeof Households

S/No.  No. of individualg’household Frequency %
1 15 33 66
2. 6-10 17 34
3. 11-15 0 0
4 >15 0 0

Source: Survey, 2012
Table5: Typesof Solid Waste

SNo. Type Frequency %
1 Plastic 18 36
2 Metals 0 0
3 Bottles/Glasses 0 0
4 Organic 6 60
5. Other 2 4

Source: Survey, 2012
Table 6: Frequency of Waste Disposal

S/No. Time Frequency %
1. Daily 37 74
2. Oncein 2 days 10 20
3. Weekly 2 4
4. Monthly 1 2

Source: Survey, 2012

Table7: Mode of getting rid of waste from immediate environment

SNo. Method Frequency %
1 Burning 8 16
2. Burial 1 2
3. Taking to disposal point 4182

Source: Survey, 2012

Table8: Management organization

S/No. Organization Frequency %
1 Confer Cleaning Service 1 2
2. YOSERA A 63
3. Other 5 10

Source: Survey, 2012
Table9: Ranking the performance of Y OSEPA

S/No. Rank Frequency %
1 Excellent 5 10
2. Good 20 40
3. Far 12 2
4 Poor 13 %

Source: Survey, 2012
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CONCLUSIONAND RECOMMENDATIONS

Yobe State has not done much in waste management; transportati on of waste has been
identified asoneof the mgjor problemsaffecting solid waste management inthestudy area
which hindersthe operationsof Y OSEPA, the only four tipperswithlittle crew sizeisnot
enough to cover thewhole Damaturu metropolis. Yearly alocation of fund fromthe Sate
government isnot enough to meet their demand. Thefollowing recommendationstherefore
aredrawnfor consideration:

1 Refuse collection containerspreferably plastic bag should beprovidedtoindividua
households at closer intervals in markets, shopping areas, streets and other
commercia centers.

2. Tofacilitate thetransportation, the Yobe State government should procure more

facilitiesand grounded vehiclesshould be overhaul ed.

The problem of discarded vehiclesdisposal should aso beconsidered.

Health survey should be conducted by health personnel to study the possible

effectsof garbage depositson the public health.

More man-power should be employed toimprovethe servicesof theY OSEPA.

Thewaste should betreated beforefina disposal.

Houseto house inspection should be conducted on routine bases.

Further study on the characteristicsand quality of refuse used inthe metropolis

whichwill assist in designing abetter system of disposal and possiblerecoveries

should be carried out by researchers.
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