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ABSTRACT
Despite the Local County Government effort to cleanthe Town of Garissa, the garbage

accumulation situation in the residential and entiwn continues to worsen day after day. The
situation is made even worse by the presence stiplaottles and polythene papers which are
visible in every part of the town. Besides thatepiof garbage are seen in many areas outside
residential areas and these become an eyesorsitorvicoming to Garissa for the first time.
Further, the concentration of population and bussneactivities in the town and the
accompanying of rapid increase in the volume ofdswlaste generated from production and
consumption activities have led to the prevailiiigation.

This study investigated the factors influencingpdsal and management of household solid
waste in Garissa Town of Garissa County, Kenya.dijjectives of the study were; to determine
how various methods of waste disposal and manadgemen impacted by the levels of
education/awareness, to investigate the influeridecation of Household on disposal of solid
waste, and to investigate the influence of garlzhggeosal facilities/technologies on disposal and
management of solid waste. Descriptive survey wsexduas a research design for this study
while cluster, purposive and random sampling temies were used to select the sample.

A sample of 400 respondents was used for thisystAdquestionnaire was used as the main
instrument for collecting data for this study alilgb guided interviews and observation was also
used to gather knowledge and information. Dataeect#ld was analysed using SPSS package and
then it was presented by use of frequency and pexge Tables. The study found that the
residents of Garissa Municipality are not awareaoy outlined method and responsibility of
waste management adopted by the authorities fquikgehe Municipality clean. There is no
specific way of waste disposal and management wdachbe called the norm or best practise for

the Municipality’s Households . As such therefdnere is no such a way of doing things and
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which has been sensitized to the residents. Franstiindy also, it was is also found that there
was nothing to show any relationship between hauldelocation and amount of waste

produced. From the findings, it was found thatetiéht households living in different residential
areas generated different quantities of waste akpgron their sizes rather than their location.
From the findings also, it is also clear that these no adequate waste disposal
mechanism/technologies/facilities available to m@sidents living in Garissa Township.. As

such, most household waste are scattered all eggtential places, giving a bad image to the
environs of the Municipality . Further, surface cuing of household waste is the most common
form of waste disposal applied by residents. Othethods include burning and burying in the

ground, though burying of domestic waste is qare r

The study recommends that, Garissa town countyrgowent should put up designated waste
dumps in all residential areas so as to ensureréisedents do not scatter their household waste
all over the place as they currently do. If dumppigces are available, people would see the
sense of taking their waste to the designated pleatder than throw them all over the place as
they currently do. Residents of Garissa Townshipukhbe sensitized to stop depositing their
waste near residential areas as this exposes théne tdanger of contracting diseases. Instead,
the council should designate specific places fosteva@eposit and collection. The local council
should contract the private waste collectors t@matthe services they currently provide to the
shop owners operating along the main streets tdenetgal areas. This would reduce the amount

of garbage in the residential areas.
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CHAPTER ONE
1:0 NTRODUCTION

1.1. Background of the Study
Urbanization is a complex phenomenon that provaggsortunities and benefits for countries but

also associated with the process and problemsamilseconomic and environmental nature. In
countries around the world, one major environmergadblem that confronts municipal

authorities is solid waste disposal. Most countywegoments are confronted by mounting
problems regarding the collection and disposal aifdswaste. In high-income countries, the
problems usually centre on the difficulties andhhapst of disposing of the large volume of
waste generated by households and businesseswémn-ilacome countries, the main problems
are related to collection, with between one-thindl ane-half of all solid waste generated in

Third World cities remaining uncollected.

Today, municipal solid waste collection and disp@sa particularly problematic in developing

country cities, but many Western cities have alsgppled with this problem in the past (and
some probably still do). In his bodRubbish Girling (2005) observed that before the 20th
century, many cities in Europe “drowned in a segarbage” with most of their municipal solid

waste being dumped into rivers and open sewers.idifiah waste services were then poor and
rivers like the Rhine and Thames were nothing nibesn open sewers as they were heavily
polluted with waste and were major sources of ifdeis diseases (Girling, 2005:10).Nowadays,
Western countries generally rely on land fillingawercome the problem of waste accumulation
(Girling, 2005; Pacione, 2005). The landfill seetashave a special attraction for municipal

waste managers because it offers a cheap and dgenveption for waste disposal compared

with other strategies such as reuse, recyclingesralgy recovery (Charzan, 2002). In fact, with

1



the exception of few countries like Austria, the tidglands and Denmark who recycle
substantial proportions of their waste, most caaatm Europe and North America still dump
the bulk of their municipal solid waste in land§il[OECD, 2000; Girling, 2005). Thus, the
current requirement for countries to move up thetevdnierarchy remains a real challenge for

even the rich and technologically advanced cousn{@ECD, 2000).

The generally poor waste situations in developiogntry cities and the perpetuation of social
and environmental injustice against the poor renaitical challenges and deviate from the
objectives of the Millennium Development Goals (M) GAgenda 21 and other moves to
address the ‘Brown Agenda’ problems to improveliviag conditions of the poor. In line with

the situation in poor country cities generally, Ken towns are grappling with mounting solid
waste and other environmental problems with sopatial inequalities in the distribution of the

waste burden.



Refuse Materials by kind, composition and Source:
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The worsening solid waste disposal situation iny&nurban settlements has attracted attention

among the populace. The solid waste problem @ &seiving a lot of media attention shown



by the frequent featuring of waste disposal issuesewspapers, TV and radio discussions.
Additionally, several Environmental Non-Governmén@rganisations (ENGOs), institutions

and individuals have expressed concerns about ¢péoidble solid waste situation in towns
while communities keep complaining to the authesitiabout waste that is engulfing their
neighbourhoods and the health implications for rtmeembers. One of the most important
outputs of the Earth Summit (United Nations Confeeeon Environment and Development) in
1992 was Agenda 21, an action plan for the 199@k well into the twenty-first century,

elaborating strategies and integrated programmesunes to halt and reverse the effects of
environmental degradation and to promote enviroriatignsound and sustainable development

in all countries (UNCED, 1992).

Agenda 21 included an action plan for cities wightn enhance urban sustainability. These
recommendations included institutionalizing a mgapatory approach and improving the urban
environment by promoting social organization andiiremmental awareness. The need to
promote actively, to strengthen and expand wasteses and recycling systems was also
recognized in Agenda 21. The consensus on sustaidalelopment which emerged from the
Earth Summit must be transformed into action byagngg in a period of decentralized

experimentation” (Brugmann, 1994: 129).

Sub-Saharan Africa is one region where this expamtation is actively occurring now,
especially after the 1980s economic crisis whigulted in increased hardship for most of the
region's poor. The serious problems which confrafrican cities as a result of the 1980s'

economic crisis have been well documented (Stren/ghite, 1989). One enduring consequence



is the inability of African governments to sustamdlequate levels of urban services. As
continuing economic hardship forces a growing nundfemigrants to urban areas in search of
employment, an even greater strain is placed orarurpressure points like solid waste
management. Both financially and physically, a aitsty be unable to provide waste collection,
especially to the urban poor occupying peri-urbantber geographically inaccessible areas.The
urban poor are left to contend with waste disposatheir own. The lack of support given to the
urban poor in this area has serious consequenct#seworhealth and on the urban environment.
Thus, in cities of the developing world, the mamaget of solid wastes is now an issue of vital
importance to urban sustainability. In Garissa Mipality, the methods used to dispose solid
waste generated at the household level are natisabte. Increasing urbanization, rural-urban
migration, rising standards of living and rapid dieypment associated with population growth

have resulted in increased solid waste generatton flomestic activities.

Unable to provide adequate waste disposal and ethgronmental services within their entire
jurisdictions, municipal authorities in most devaltg countries tend to concentrate their waste
collection efforts in official and wealthy areas ilehthe poorer areas receive little or no service
for waste removal even though waste collection af@ns are usually funded with public
resources (Lohse, 2003). Besides, waste disposhliés/technologies, which are usually poorly
maintained, are frequently sited in the neighboadso of the poor and other vulnerable
population groups (Camacho, 1998; Bullard, 2005ictviimplies the shifting of environmental

burdens on the poor which is the case of Garissmidipality.



1.2 Statement of the problem
The problem investigated in this study is the wonsg solid waste situation found in urban

settlements in Garissa Town. The concentration agufation and business activities in the
towns is being accompanied by a rapid increasénenvblume of solid waste generated from
production and consumption activities. Against thigiation of mounting waste production,
municipal authorities in the county seem unablerianise adequate collection and safe disposal
of waste within their jurisdictions, despite thgood effort of trying to ensure the same is taken
care of. As a result, urban settlements in the tesirare saddled with a worsening solid waste
situation which proves to be intractable and trmestpublic health and the environment. A
cursory observation within the towns shows visds@ects of the solid waste problem including
accumulation of garbage, heavy street litter, wakigged drains and water bodies and stinking

gutters ( Rotich 2005).

A familiar scene in Garissa town is littering, cldk gutters, heaps of household waste,
overflowing skips, and general absence of skips good number of neighborhoods in the town.
Refuse dumps are seen almost at the back of ewaigehespecially in the outskirts. The recent
proliferation of polythene bags in the last two ngefor packaging has compounded the situation
in the study area. If the situation is left unchegtht can result in the outbreak of communicable
diseases such as cholera, typhoid and other sanitaiated ailment and further put unbearable

pressure on the already overstressed health feicilthe town( Ng'ang’a 2012).

In spite of the concerns frequently raised by come@ groups, institutions and individuals
among the populace, the solid waste situation eénutliban centres continues to worsen, thereby

posing serious threats to public health and théeremwment. Besides, the environmental burdens

6



associated with the worsening solid waste situadigoears to fall more heavily on the poor even
though waste removal and disposal are public furashedregulated. This study sought to find out
the factors influencing disposal of this solid veasit the household level. It deeply and
comprehensively investigated and analyzed thederfaevith a view of improving the waste

management systems to make them effective andisaista The findings are a reflection of the

scenario in the municipality, the region and Keaga whole.

Low income rersidential areas in the town tenddmbglected and get irregular refuse collection

services. Refuse trucks are rarely seen in themmepl Garbage is spread over by wind. These

places lack refuse bins and garbage is dumped at@aty making collection difficult and rotting

and awful stench emitted. Residents live with mutga and inconvenience created by

decomposing garbage. Some people attribute thggdes mismanagement and iefficiency of

local authorities concerned. Clean environments gowll health for urban worker are key to

greater productivity( Kaloki F.K, 1992). This coule achieved on solving the refuse problem.

1.3 Purpose of the Study

The purpose of this study was to examine the fadtdtuencing the disposal household solid

waste in Garissa Town of Garissa County.

1.4 Objectives of the Study

The study focused on the following specific objees:

i. To determine how various methods of waste managerrenimpacted by the levels of
education/awareness.

ii. To investigate how location of household influendeposal of solid waste.



iii. To investigate the influence of garbage disposailifi@s/technologies on disposal of solid
waste.
1.5 Basic assumptions of the Study
The study was guided by the following assumptions:
I.  That there was to be agperation from the heads of various families, tlembers of the
ii.  That the respondents will understand the questiongctly and answer them well.
ili.  That the researcher will be able to access allréspondents that are sampled in this
study.

1.6 Study Hypotheses
1. The level of solid waste disposal managementGarissa Municipality is significantly
influenced by the level awareness of most of theskbold heads.
2. Impaired household solid waste management ims&aMunicipality is due to lack of enough
equipment.
1.7 Research Questions
The research was guided by the following questions:

1). What is the impact of, levels of education/awaren&s the various methods of

solid waste management?
i). What is the influence of location of household disposal of solid waste?
iii). How does garbage disposal facilities/technologftuénce disposal of solid
waste?

1.8 Significance of the Study
The results of this study will be important to tiaicy makers whose mandate is to provide safe

environment for the residents of Garissa town whwehbeen grappling with waste disposal



issues in the estates and by extension which hagedpa health as well as environmental
degradation concerns to them. The results of thdyswill assist to bring out the county
assembly debate on Health and Environmental coaagrthe residents and therefore come up

with favourable legislation on the same.

The County Government of Garissa will also gaimfrine study in that it can know the factors
that influence waste disposal in the town and tielenge so as to deal with the factors as well
as the challenges in order to ensure that the @mvient is clean and the health of it's residents
is assured.

1.9 Delimitation of the Study

The study examined the factors that influencedltbposal of household solid waste. It was
conducted in the municipality of Garissa and ohly household heads responded to the study.
1.10 Limitation of the Study

The researcher found it challenging in reachingityves which had been sampled due to the
vastness of the study area. There was also théepnadf illiteracy especially among the local
community who could not understand English and ighathy a research assistant was trained to
assist in filling of the questionnaire and for til ups.

The religious orientation was an hindrance to sestent as women household heads shied

away from the researcher because of cultural norms.

1.12 Scope of the Study
This Study is organized into five chapters. Chaptex outlines the background to the study, the

statement of the problem, the purpose of the stabjectives of the study, Study hypothesis,



research questions, significance of the studycbhessumptions of the study, organization of the

study and definitions of significant terms.

Chapter two outlines the key theories of the lii@ma review as per the objectives of the study
which are;to determine how various methods of waste manageanenmpacted by the location

and levels of education/awareness, to investigatethe how household size influences disposal
of solid waste, and to investigate the influencgafbage disposal facilities on disposal of solid

waste.

Chapter three gives the research design, the tgrgetlation as well as sample size and
sampling procedures. It also outlines the dataecbtin methods, the validity and reliability of
data collection instruments and the operationahd&fn of variables.

In chapter four, the data collected is preserded]yzed and interpreted as per the objectives of
the study while chapter five has given the summanyd discussions of findings,

recommendations and areas of further research.
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1.13 Definitions of Significant Terms

Domestic Solid Waste:all materials emanating from households whose gs@oi longer
required

Environment: The sum total of all living and non-living thingsat affect any living organism.

Industrial Ecology: ldentifying and implementing strategies for indigdtrsystems to more

closely emulate harmonious, sustainable ecologigstems.

Waste management: is the collection, transportgssing, recycling or disposal of waste
materials. The term usually relates to materialsdpced by human activity, and is generally
undertaken to reduce their effect on health, therenment or aesthetics. Waste management is
also carried out to recover resources from it. /asanagement can involve solid, liquid,
gaseous or radioactive substances, with differethods and fields of expertise for each. Waste
management practices differ for developed and deual nation, for urban and rural areas, and
for residential and industrial, producers. Managem&r non-hazardous residential and
institutional waste in metropolitan areas is ugutllle responsibility of government authorities,
while management for non-hazardous commercial amdustrial waste is usually the
responsibility of the generator. Solid Waste Digposlisposal of normally solid or semisolid
materials, resulting from human and animal acegitithat are useless, unwanted, or hazardous.
Solid wastes typically may be classified as follovidarbage: decomposable wastes from
food Rubbish decomposable wastes, either combes(glch as paper, wood, and cloth) or
noncombustible (such as metal, glass, and ceramgt®s: residues of the combustion of solid

fuels Large wastes: demolition and constructiorridednd trees
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Reuse: Rely more on items that can be used over and osead of throw away
items. For example, take a refillable coffee cugh®office instead of plastic

throw away cups.

Repurpose: Use something for another purpose instead of thrgutiaway. For instance,

the use of a car tyre for making a swing.

Recycle: The process of recovering discarded products artdrials for reprocessing

and conversion into new or different products Buse

Regulations: Legal restrictions promulgated by a government@uithto manage waste.

Sustainability: The ability of the earth’s various systems, inihg human cultural systems and
economies, to survive and adapt to changing enwiesnal conditions

indefinitely.

A municipality: is usually an urban administrative division havaogporate status and usually
powers of self-government or jurisdiction. The tarmanicipalityis also used
to mean the governing body of a municipality. A noiypality is a general-
purpose administrative subdivision, as opposed $pegial-purpose district.

The term is derived from French "municipalité" dradin "municipalis”

Municipal solid waste (MSW): commonly known as trash or garbage , refsaibbish is a
waste type consisting of everyday items that aseaitded by the public

Waste can be classified in several ways but tHeviirhg list represents a typical classification:
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Biodegradable waste: food and kitchen waste, greeaste, paper (can also be
recycled);Recyclable material: paper, glass, bmttleans, metals, certain plastics, fabrics,
clothes, batteries etc. Inert waste: constructiol aemolition waste, dirt, rocks, debris.
Electrical and electronic waste (WEEE) - electriapbliances, TVs, computers, screens, etc.
Composite wastes: waste clothing, Tetra Packs,emalsistics such as toys. Hazardous waste
including most paints, chemicals, light bulbs, flescent tubes, spray cans, fertilizer and

containers Toxic waste including pesticide, hed®si fungicides
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Introduction

This chapter consists of a review of literatureevaht to the study. The review is based on the
objectives of the study stated in chapter one. Miaén criteria that determine the amount of
household waste produced and the extent of wasyelneg (Parfittet al, 1997) include:

* Household or per capita income (or proxy variablehsas property value);

* Number of occupants living in a household;

* Anindividual's age;

» Population density of an area (a proxy for the mx¢d urbanization).

Addressing the issue of municipal solid waste isnaportant policy objective and one which is
becoming increasingly challenging to address. Gmn dhe hand, while the awareness of the
external effects of waste generation is increasithggre is resistance by society to the
development of new landfills and incineration faies. On the other hand, municipal solid
waste generation has grown significantly over st Hecades as a result of higher incomes,
more intensive use of packaging materials and dmple goods, and increased purchases of
durable material goods. This problem is projecteddntinue to grow, despite current efforts to
reduce the material content of products and towustita the reuse of products and packaging and
the recycling of materials and substances. Munigpad waste management constitutes one of
the most crucial health and environmental problefasing governments of African
municipalities. This is because even though theseicipalities are using 20-50 percent of their

budget in solid waste management, only 20-80 péfetne waste is collected. The uncollected
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or illegally dumped wastes constitute a disaster Haman health and the environmental
degradation (Achangken, 2003).To plan a municipétisvaste (MSW) management strategy
for a given region, it is essential to know the mfitg of waste generated and its composition.
Various authors have shown that the amount of wgeterated by a country is proportional to
its population and the mean living standards ofp&eple (Wertz 1976; Grossmann et al. 1974).
Medina (1997) related waste generation rates tonneclevels of people. However, it has been

shown that these are not the only governing factors

Amongst other socioeconomic factors that have Issed to influence MSW generation are

persons per dwelling, cultural patterns, educateomj personal attitudes (Al- Momani 1994;

Grossmann et al. 1974). In recognition of the ingrace of a reliable tool to predict the MSW

characteristics, various researchers have attemfiedonstruct models to predict these

parameters. They found that relationships obtabetdieen various parameters vary by country.
This has been attributed to variations in consupedaviour and lifestyles.

2.2 Solid Waste Disposal/collection Methods

Disposal of solid wastes on land is by far the masnhmon method in Kenya and probably

accounts for more than 90 percent of the nationisicpal refuse e.g the Dandora dumpsite in
Nairobi. Incineration accounts for most of the ramdar, whereas composting of solid wastes
accounts for only an insignificant amount. Selegtndisposal method depends almost entirely
on costs, which in turn are likely to reflect lo@lcumstances. The most common solid waste

disposal methods include the following:
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2.2.1 Recycling of Solid Waste
Recycling is the process whereby discarded produmismaterials are reclaimed or recovered,

refined or reprocessed, and converted into newftarent products(Wegelin E. A, 1990). This
term is often used in a wider sense to describedhgplete cycle, from collection to production
of new objects, or secondary raw materials, frootarmed material. Recycling is just one of the
ways we can minimize waste. Other waste minimiratieethods include re-use (using an item
again for the same purpose for which it was oaljynmade, e.g. re-using a container such as a
bottle or glass jar) and repair (mending an itenictvlwas unserviceable because of damage or
malfunction). Another way of reducing the amountaiste we produce is to divert certain waste
materials or substances which have been discargezh® generator to another manufacturer
who can use them as raw materials in a differeatgss. This is called waste exchange. Yet
another way to reduce the waste stream is to campegapidly biodegradable fraction of the
waste stream and use the compost to enrich théosalowing vegetables or other plants. This
is in reality a form of recycling. Another form ocbmposting which uses earthworms to speed up

the breakdown of organic waste is called ‘vermioat

Biodegradable/organic waste is waste that will glemad eventually go back into the soil and
nature. It includes garden refuse (e.g. grass iolg®) and animal, fruit or vegetable leftovers
resulting from the handling, preparation or cookafgoods. Biodegradable waste includes the
‘wet fraction’ or putrescible fraction (materialsat rot) of the general waste stream. If the ‘wet
fraction’ is separated at the point of generatiom® the ‘dry fraction’ (largely the recyclable

packaging materials), the dry fraction remainsdoleand therefore more valuable for recycling

(US Environmental Protection Agency 2012, page 45).
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Recycling is a key factor in the management ofdsaefaste. Recycling turns materials that would
otherwise become waste into valuable resourcesoNlgtdoes recycling divert materials from

the landfill, but it also conserves natural resesrahile using existing ones. The traditional ‘end
of pipe’ solution, which focused on dealing with ské& once it was produced is, no longer
adequate. Now, instead of concentrating on theaggrcollection and disposal components of
the waste management system more attention is dgwethe avoidance of waste as a first
priority. We must make sure that we have tried y\mrssible way to prevent or reduce waste
before we consider re-using or recycling waste nateRecycling programs can affect

consumptive as well as recycling behaviors whidimaltely impact on both natural resource

utilization and the landfill problem.

For community recycling programs to be successiate of access is a key requirement and has
typically been achieved through regular curbsid{pips and/or conveniently located drop-off
centers (Marans 2009). Municipalities are in a uaigosition to encourage the kind of lifestyle
choices that will promote sustainable living. Thegn achieve this by taking into account
economic, social and natural environmental factortheir decisions and the activities that they
undertake. Our constitution embodies the princtpkg all citizens have the right to live in an
environment that is not detrimental to their hea#thd well being - municipal county
representatives and officials have a legal dutynake choices that will ensure that the areas
under their control do not become degraded or faluThe way that a municipality controls and
manages the waste that is generated within itsdaes has a significant effect on the quality

of life of its residents.
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When we produce waste it eventually returns tonduiral environment - to land, water or the
air, and if it is not properly managed it causeliytion which can be easily transferred from one
part of the environment to another, e.g. uncorgtblburning of waste results in air pollution.
Numerous studies have examined conservation bahanauding household recycling and its

socio-psychological determinants. For example, gdrenvironmental attitudes have played a
large part in studies of conservation behavior @figin, 198 1; Weigel, 1985) with most

investigators agreeing that positive attitudesluidiong the importance of a specific behavior can

be useful predictors of that behavior.

The environment that receives the waste must be tblassimilate it (take it up) without

becoming degraded or polluted. Waste must be manage way that does not have an adverse

effect on the environment, and that is affordabtEeptable and as convenient as possible to the

people who might be affected by it. Although thisreurrently no law requiring recycling, future

recycling targets might be regulated by law. Swiydts should set realistic levels of recycling

within achievable time frames and be agreed in wteison with the key role-players in the

recycling chain. A phased approach should be addptachieve such targets:

* Inclusion of recycling options in Integrated Waslanagement Plans which should be an
element of an Integrated Development Plan requfeyery municipality by law.

* Requiring business and industry to produce recgclplans as part of their broader
environmental strategy

* Municipalities and other government departmentspidg a procurement (purchasing)

policy that requires a certain proportion of thedarcts they purchase to contain recycled
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material e.g. paper, lubricating oil, traffic conesivelopes, plastic desktop accessories,
refillable ink cartridges.

* Registration of recyclers operating within the noyal area.

* Municipal support for recycling initiatives in tierm of bylaws that facilitate the location,

operation and use of such facilities.

Recycling occurs informally at landfills, uncontiedd dumps, and on streets in many countries.
Scavengers or waste pickers often collect mateftalseuse or sale without any organization,
supervision, or regulation. While scavenging or tegscking can be very effective at reducing
the amount of plastic, glass, metal, and papemalely requiring disposal, pursuing these
activities can be harmful to worker health. Incogimg scavengers or waste pickers into
organized or formal recycling programs can imprthe quality of their working conditions and
the local environment. Composting can also improeal economies and the environment—by
turning organic waste, which is a large portionnzdny city waste streams, into a marketable
product for urban and agricultural uses. Togetremycling and composting can provide income,
significantly reduce waste, and decrease greenhgasemissions. This fact sheet describes the
benefits of formal recycling and composting acigst and provides steps on how you can
incorporate scavenging or waste picking into fornealycling and composting programs. At the
end of this fact sheet, a case study from Brazaixshhow businesses organized scavengers and

waste pickers into successful recycling cooperative

Establishing and managing formal recycling and costipg programs require significant local

government time and resource investments. Howélese investments can save money in the
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long term by allowing governments to maximize ariptrecycling and composting activities
before making significant investments in collectiagd transporting waste. Internationally,
recycling initiatives are formalized as in the casehe EU and the USA or less structured as
implemented in Kenya, India and Botswana. Formédlizgructures rely on government
intervention to enhance market conditions to pra@meicycling. Policy instruments that have
been implemented include directive-based regulafioaconomic instruments, voluntary
agreements and education/ information activitiggeSE have resulted in an increase in the level
of recycling but have not significantly impacted dme total quantity of waste generated

(Annexure, 2005).

It is important that the Municipality of Garissanoeurages their residents to take up recycling,
and by putting in place policies that will not dscage individuals or companies who would

wish to invest in the recycling industry.

2.2.2 Reuse

To reuse is to use an item again after is been. Ud®d includes conventional reuse where the
item is used again for the same function, and nfawreuse where it is used for a different
function. In contrast, recycling is the breakingwhoof the used item into raw materials which
are used to make new items. By taking useful prisdwnd exchanging them, without
reprocessing, reuse help save time, money, enargyresources. In broader economic terms,
reuse offers quality products to people and orgdinas with limited means, while generating
jobs and business activity that contribute to thenemy. Current environmental awareness is

gradually changing attitudes and regulations, sashthe new packaging regulations, are
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gradually beginning to reverse the situation. Oxa&ngle of conventional reuse is the doorstep
delivery of milk in refillable bottles; other examep include the retreading of tires and the use of
returnable/reusable plastic boxes, shipping coatajninstead of single-use corrugated

fiberboard boxes (Zurbrugg,2003).

It makes economic and environmental sense to rpus#ucts. Sometimes it takes

creativity: Reuse products for the same purpose. Save pap@iasiit bags, and repair broken
appliances, furniture and toys. Reuse productsiffierdnt ways. Use a coffee can to pack a
lunch; use plastic microwave dinner trays as picsties. Sell old clothes, appliances, toys, and
furniture in garage sales or ads, or donate theahaoities. Use resalable containers rather than
plastic wrap. Use a ceramic coffee mug insteadapkep cups. Reuse grocery bags or bring your
own cloth bags to the store. Do not take a bag filmenstore unless you need one( Girling,R.

2005)

Advantages of Reuse

Reuse has certain Energy and raw materials saasggplacing mamypotential advantages:
single use products with one reusable one rediesumber that need to Cost savings for the
manufactured. Reduced disposal needs and cosiaebsiand consumers as are usable product
is often cheaper than the Some older items wererbaiany single use products it replaces.
Refurbishment can bringhandcrafted and appreciate in value sophisticatethmable well paid

jobs to underdeveloped economies( Ogawa,H., 2005)
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Disadvantages of Reuse

Disadvantages are also apparent. Some requiregnimte or transport, which have
environmental costs. items, such as free on apm&ior infant auto seats could be hazardous
Reusable productsr less energy efficient as they continue to beluseed to be more durable
than single-use products, and hence require morteri@aper item. This is particularly
significant if only a small Sorting and proportiah the reusable products are in fact reused.
preparing items for reuse takes time, which is mvemient for consumers and costs money for

businesses( Ogawa,H., 2005).

2.2.3 Source Reduction

Source reduction, also known as waste preventi@ans reducing waste at the source. It can
take many different forms, including reusing or dtmg items, buying in bulk, reducing
packaging, redesigning products, and reducing iyxiSource reduction also is important in
manufacturing. Light weighting of packaging, reused remanufacturing are all becoming more
popular business trends. Purchasing products tltatrporate these features supports source
reduction. Source reduction can: Save natural ressy Conserve energy; Reduce pollution;

Reduce the toxicity of our waste; and Save monegdasumers and businesses alike
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Table 2.1: Some waste reduction tips

For Consumers For Businesses/Organizations

Buy only what you need Join EPA's free WasteWise Program

_ Reduce office paper waste by implementing a foqpoéity to double-
Buy reusable or refillable _ _ o
duct side all draft reports, and by making training melawand personnel

roducts
P information available electronically.

Buy in bulk and/or economy
sizes. Avoid single-serving | Improve product design to use less materials.

sizes.

Reduce all forms of packaging waste:
« Redesign packaging to eliminate excess materidewhi
maintaining strength.

Buy products with less _ _ _ _
«  Work with customers to design and implement a pgickp

packaging
return program.
«  Switch to reusable transport containers.
« Purchase products in bulk.
Bring your own bag Keep mailing lists current.

Source: Hardoy, J E, 20@nviromental Problems pagel9
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Reducing solid waste is reducing the amount of agelthat goes into our landfills. These are
items we use each day, and then get rid of bymuthiem into the trash. Solid waste comes from
homes, businesses and industries. If you want docee solid waste, Purchase items in bulk.
Products that are packaged in larger packagesatipiase less packaging per product than
smaller packages( Chris, Jenny, 1990). The best way to manageenasb not produce it. This
can be done by shopping carefully and being awheefew guidelines: Buy products in bulk.
Larger, economy-size products or ones in concexttirfirm use less packaging and usually cost
less per ounce. Avoid over-packaged goods, espeoiaés packed with several materials such
as foil, paper, and plastic. They are difficultéaycle, plus you pay more for the package. Avoid
disposable goods, such as paper plates, cups, nsapkazors, and lighters. Throwaways
contribute to the problem, and cost more becausg mfust be replaced again and again. Buy
durable goods - ones that are well-built or thatycgood warranties. They will last longer, save
money in the long run and save landfill space. Arrky make two-sided copies when ever
possible. Maintain central files rather than ussegeral files for individuals.(Davies, A 2008). It
would help a lot in managing the waste situatiorGarissa Municipality if the above can be

implemented and the policy enforced.

2.3 Household Size and Solid waste Disposal
The waste generating potential of households isemiggnt on several factors. The most

important is household size, i.e. the number ofqes present in the household. This influences
the rate of generation of several categories oftayaascluding packaging wastes, putrescible
kitchen waste, miscellaneous plastic waste andeti@seous combustible waste. Its effect is the
same in each case; as the number of persons motleehold increased, so the amount of such

waste produced by the household increased (Jores 2008).
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Logically, large households would be expected toegate much more solid waste than small
households. This is because they consume morems t&f food and other items (Naing, 2009).
As family size and income are the most signifidastors affecting the quantity of solid waste
from household consumption, a study on the relatigmamong these is vital in the decision
making on waste management strategies (Sivakurfa@)2Concerns about the environmental
impacts of consumption and production, such as ¢dgsatural resources, climate change and
other environmental damage caused by emissionsvaste, have been addressed at the global
level by the United Nations since the 1992 Eartm@it, in Rio de Janeiro. The 2002
Johannesburg World Summit on Sustainable Developeedled for the development of a 10-
year framework of programmes to promote sustainablesumption and production patterns.
This challenging task is co-ordinated under the l6tMarrakech process.

2.4 Influence of Location of Household on Solid Wds Disposal

Municipal solid waste collection schemes of ciiieshe developing world generally serve only a
limited part of the urban population. The peoplma&ing without waste collection services are
usually the low-income population living in periban areas. One of the main reasons is the lack
of financial resources to cope with the increasangount of generated waste produced by the
rapid growing cities. Often inadequate fees chargad insufficient funds from a central
municipal budget can not finance adequate levelseaiice. However not only financial
problems affect the availability or sustainabilitf a waste collection service. Operational
inefficiencies of SW services operated by munidifge can be due to inefficient institutional
structures, inefficient organizational procedures, deficient management capacity of the

institutions involved as well as the use of inapiate technologies. (Zurbrugg, 2003).
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With regard to the technical system, often the Vemional” collection approach, as developed
and used in the industrialized countries, is aplpliedeveloping countries. The used vehicles are
sophisticated, expensive and difficult to operatd enaintain, thereby often inadequate for the
conditions in developing countries. After a shame of operation usually only a small part of

the vehicle fleet remains in operation.

In many countries there is currently great intenreshvolving private companies in solid waste

management. Sometimes this is driven by the falofemunicipal systems to provide adequate
services, and sometimes by pressure from natioaaérgments and international agencies.
Arrangements with private companies have not a#nbsuccessful, and as a result some

opposition to private sector involvement is noveuidence.

An important factor in the success of private septrticipation is the ability of the client or

grantor - usually a municipal administration to terand enforce an effective contract. Many
municipalities do not know what it has been costimgm to provide a service, so they cannot
judge if bids from the private sector are reasomabhe contract document must be well written
to describe in quantitative terms what servicesraggired and to specify penalties and other
sanctions that will be applied in case of shortewai Monitoring and enforcement should be
effective. It is also important that the rightshuith parties are upheld by the courts. Three key
components of successful arrangements are congpetittansparency and accountability.

(Zurbrugg, 2003).
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As an alternative to large (often internationalinp@nies that can provide most or all of the solid
waste services in a city, micro enterprises or bmaderprises (MSEs) or Community-based
Organisations (CBO) can be involved for serviceshatcommunity level (neighbourhoods or
the small city administrative zones). They of-tese tsimple equipment and labour-intensive
methods, and therefore can collect waste in pladesre the conventional trucks of large
companies cannot enter. The MSEs may be started hssiness, to create income and
employment, or they may be initiated by communitgnmbers who wish to improve the

immediate environment of their homes.

A recurring problem with collection schemes thaemgpe at the community level is that these
systems generally collect and transport the wastdatively short distance up to a transfer point,
from where the waste should be collected by anotrganization - often a municipality.
Problems of co-ordination and payment often rasulhe waste being left at transfer points for a
long time creating a hygienic unsatisfactory caodit Another approach is to recycle as much of
the waste locally (decentralized) so that therevasy little need for on-going transport of

collected waste. ( Zurbrugg, 2003).

Most of the problems experienced in solid wasteagament in developing countries originate
in cultural set ups, weak financial bases and mamagt planning( Kaloki, F.K, 1992). Majority

of residents in fast growing cities like Nairobi ikenya live in unplanned settlements. If the
residents are considered as squatters, refusetotieservices are not readily made available to
them reason being that these areas do not enjoynatic mandate of the local authorities in

refuse collection responsibility; they are thusucthnt to serve them, seeing these are illegal
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residents who want to benefit from services they'tdpay for. These areas are inaccessible to
large collection vehicles, owing to narrow lané&a{oki F.K,1992).

2.5 Education and Household Waste disposal

Education is an important factor in the disposasalid waste at the household level. A person
who has had some knowledge regarding the importahcatural environment will not throw
away garbage in an unsustainable manii@e most important landmark for environmental
education at an international level was without @ulat the International Conference on
Environmental Education organized by UNESCO and BMETbilisi in former USSR in 1977.
The goals of environmental education were defireedraating environmental awareness; impart
general knowledge for a basic understanding ofrenwient, acquiring environmental friendly
attitudes and values and to generate new pattérbshaviour towards environment. The more
recently held United Nations Conference on Envirentrand Development in Rio de Janeiro,
Brazil in 1992, popularly known as the Earth Sumradopted an action plan for Sustainable

Development, Agenda 21. Chapter 36 which is devtwestiucation states that

"Education is critical for promoting sustainablevel®pment and improving the capacity of
people to address environment and developments$dtrucation without communication is
simply impossible. Communication in turn will onlyork with an appropriate medium. In the
case of environmental education at educationalbkstenents classes at school, college or
universities level serve as this medium. As faeagironmental education outside educational
establishments is concerned mass media and traalitinedia like family, neighbours and
colleagues have the role of the medium that englg#eple to communicate successfully. In the

following paragraph these three different kindsneédia (institutional, mass and traditional
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media) will be examined to find out on their efforhade in creating environmental awareness

and how more or less successful they are.

2.6 Solid waste Disposal facilities and collectioBervices

2.6.1 Landfill
Sanitary landfill is the cheapest satisfactory nseaindisposal, but only if suitable land is within

economic range of the source of the wastes; tylgicabllection and transportation account for
75 percent of the total cost of solid waste managenin a modern landfill, refuse is spread in
thin layers, each of which is compacted by a bukgtdefore the next is spread. When about 3m
(about 10 ft) of refuse has been laid down, itagered by a thin layer of clean earth, which also
is compacted. Pollution of surface and groundwesteninimized by lining and contouring the
fill, compacting and planting the cover, selectimgpper soil, diverting upland drainage, and
placing wastes in sites not subject to floodindpigh groundwater levels. Gases are generated in
landfills through anaerobic decomposition of orgasolid waste. If a significant amount of
methane is present, it may be explosive; propetivgeliminates this problem.

2.6.2 Incinerators

In incinerators of conventional design, refusebisned on moving grates in refractory-lined
chambers; combustible gases and the solids they eme burned in secondary chambers.
Combustion is 85 to 90 percent complete for the lmastible materials. In addition to heat, the
products of incineration include the normal primampducts of combustion—carbon dioxide
and water—as well as oxides of sulfur and nitrogad other gaseous pollutants; nongaseous
products are fly ash and unburned solid residuas&ians of fly ash and other particles are often

controlled by wet scrubbers, electrostatic preatpits, and bag filters.
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2.6.3. Composting
Waste materials that are organic in nature, suclplast material, food scraps, and paper

products, can be recycled using biological compgséind digestion processes to decompose the
organic matter. The resulting organic material hent recycled as mulch or compost for
agricultural or landscaping purposes. In additwaste gas from the process (such as methane)
can be captured and used for generating electri€itg intention of biological processing in
waste management is to control and accelerateatwrah process of decomposition of organic

matter.

Composting operations of solid wastes include piegaefuse and degrading organic matter by
aerobic micro organisms. Refuse is pre-sortecgrimove materials that might have salvage value
or cannot be composted, and is ground up to imptbeeefficiency of the decomposition

process. The refuse is placed in long piles ongtioeind or deposited in mechanical systems,
where it is degraded biologically to humus withogal nitrogen, phosphorus, and potassium
content of 1 to 3 percent, depending on the mateeismg composted. After about three weeks,

the product is ready for curing, blending with dnldis, bagging, and marketing.

The use of open dumps for MSW in Kenya makes enmental pollution highly probable. Both
surface water and groundwater remain vulnerabl®&W pollution because disposal dumps
were chosen for convenience rather than based wimoemental safety considerations. The
extent of groundwater pollution in and around thengsites still is unknown because adequate
pollution assessment studies have not been domductad on the groundwater. Based on the

degree of surface water pollution, it is possildedentify when pollution is taking place in the
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groundwater. An investigation into the extent oflygmon of groundwater urgently needs to be

carried out within the vicinities of the MSW dumigs.

When solid waste is disposed into land sites, ¢ébdgoses and generates methane. Most of this
methane is released into the air, despite the pcesef methane capturing systems at landfills,
meaning additional local and national environmermdgalies arise. Global methane emissions
from landfill sites are estimated to be betweenaB@ 70 million tons each year, according to
Green House Gas. Improper storage can also causer@ased risk of fire and explosion if

improper methods are used.

To be successful, a large scale composting prognaist be located carefully and odours must
be controlled, because people do not want to lear a giant compost pile or plant. Composting
programs must also exclude toxic materials thatocemaminate the compost and make it unsafe

for fertilizing crops and lawns (Miller, 2007).

2.6.4 Recycling plants

Recycling is a process to change materials (waste) new products to prevent waste of
potentially useful materials, reduce the consunmptibfresh raw materials, reduce energy usage,
reduce air pollution (from incineration) and wagallution (from landfilling) by reducing the
need for "conventional" waste disposal, and loweeghouse gas emissions as compared to
plastic production. Recycling is a key componentrafdern waste reduction and is the third

component of the "Reduce, Reuse, Recycle" wastarbley.
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There are some ISO standards related to recyadliclg as 1ISO 15270:2008 for plastics waste and

ISO 14001:2004 for environmental management coofraécycling practice.

Recyclable materials include many kinds of glasgep, metal, plastic, textiles, and electronics.
Although similar in effect, the composting or otlieuse of biodegradable waste—such as food
or garden waste—is not typically considered reoygcliMaterials to be recycled are either

brought to a collection center or picked up frone tburbside, then sorted, cleaned, and

reprocessed into new materials bound for manufagjur

In the strictest sense, recycling of a material Moproduce a fresh supply of the same
material—for example, used office paper would baveoted into new office paper, or used
foamed polystyrene into new polystyrene. Howevhbis is often difficult or too expensive

(compared with producing the same product from maaterials or other sources), so "recycling”
of many products or materials involves their reuiseproducing different materials (e.g.,

paperboard) instead. Another form of recyclinghis salvage of certain materials from complex
products, either due to their intrinsic value (elgad from car batteries, or gold from computer
components), or due to their hazardous nature, f@moval and reuse of mercury from various
items). Critics dispute the net economic and emvitental benefits of recycling over its costs,
and suggest that proponents of recycling often nma&iters worse and suffer from confirmation

bias.
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Specifically, critics argue that the costs and gpersed in collection and transportation detract
from (and outweigh) the costs and energy savedhenproduction process; also that the jobs
produced by the recycling industry can be a paaddrfor the jobs lost in logging, mining, and
other industries associated with virgin productiand that materials such as paper pulp can only
be recycled a few times before material degradgbi@vents further recycling. Proponents of
recycling dispute each of these claims, and thelitsalof arguments from both sides has led to

enduring controversy.

Standardized recycling labeling can also have atipeseffect on supply of recyclates if the

labeling includes information on how and wheregheduct can be recycled.

Recycling consumer waste

Collection

These systems lie along the spectrum of trade-etifvéen public convenience and government
ease and expense. The three main categories @ciwoll are "drop-off centres," "buy-back
centres “and” curbside collection".

Drop-off centres

Drop-off centres require the waste producer toycte recyclates to a central location, either an
installed or mobile collection station or the reggssing plant itself. They are the easiest type of

collection to establish, but suffer from low andgredictable throughput.

Buy-back centres

Buy-back centres differ in that the cleaned redgslaare purchased, thus providing a clear
incentive for use and creating a stable supply. ddst-processed material can then be sold on,

hopefully creating a profit. Unfortunately, goveremt subsidies are necessary to make buy-back
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centres a viable enterprise, as according to theetli$tates National Solid Wastes Management
Association it costs on average US$50 to procdes af material, which can only be resold for
US$30.

Distributed Recycling

For some waste materials such as plastic, recehnhitmal devices called recyclebots enable a
form of distributed recycling. Preliminary life-dgc analysis(LCA) indicates that such
distributed recycling of HDPE to make filament eD3printers in rural regions is energetically
favorable to either using virgin resin or conventibrecycling processes because of reductions

in transportation energy

Sorting

Early sorting of recyclable materials: glass araspt bottles in Poland

A recycling point in New Byth, Scotland, with sep@ containers for paper, plastics and
differently colored glass.Once commingled recydatee collected and delivered to a central
collection facility, the different types of matdsamust be sorted. This is done in a series of
stages, many of which involve automated procesasds that a truckload of material can be fully
sorted in less than an hour. Some plants can noivtls® materials automatically, known as
single-stream recycling. In plants a variety of enalls are sorted such as paper, different types
of plastics, glass, metals, food scraps, and mgmsist of batteries. A 30 percent increase in

recycling rates has been seen in the areas whese fhants exist( Gilpin, A 1996)

2.6.5 A civic amenity site
(CA site) or household waste recycling centre (HOYk a facility where the public can dispose

of household waste and also often containing r@aygoints. Civic amenity sites are run by the
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local authority in a given area. Collection poirfits recyclable waste such as green waste,
metals, glass and other waste types (including W\A@) available. Items that cannot be
collected by local waste collection schemes sudbudlsy waste are also provided. In the United

Kingdom, civic amenity sites are informally call&gbs” or "dumps( Hotrichter, R. 1993).

2.6.6 A transfer station

is a building or processing site for the tempomeposition of waste. Transfer stations are often
used as places where local waste collection vehiall deposit their waste cargo prior to
loading into larger vehicles. These larger vehialgl$ transport the waste to the end point of
disposal in an incinerator, landfill, or hazardomaste facility, or for recyclingin the future,
transfer stations could be equipped with materetovery facilities and with localized
mechanical biological treatment systems to remaeyalable items from the waste stream
(Elliot ,J 2006).For these transfer stations to kvproperly, the proximity principle which
advocates that waste should be disposed of (orwigeemanaged) close to the point at which it
is generated, thus aiming to achieve responsilifessiiciency at a regional or sub regional
level should be observed especially so for Galdsaicipality where the proximity principle is
not followed and therefore you find a lot of wastdls down even during transportation

(Municipal Enviroment Officer, 2013).

2.7 Theoretical Framework
Two related concepts, social justice and envirortaiguastice, have been employed in this study,

to investigate the problem of household solid watisgposal in Garissa County. There are,
however, other theoretical frameworks that couldoabe used such as political ecology,
sustainable waste management and good governaalitcaP ecology (Blaikie, 1985; Bailey

and Bryant, 1997), for instance, could be usedttolyshow political, economic and social
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factors affect the organisation of waste while tencept of good governance (frequently
employed by the World Bank/IMF in its surveillanoger the transparency of government
accounts, the effectiveness of public resource gemant and the transparency of the regulatory
environment for private sector activity) (IMF, 19%buld be a useful framework for examining
aspects of the waste management system in Kenyaaithe management of financial and
other resources for waste management and the tegulframework for private sector

involvement in waste management.

Within the broader framework of sustainable develept, the concept of sustainable waste
management (see Section 2.1.7) is also an apptedramework for studying not only the

effects of improper waste management on humanthaatt the natural environment but also the
implications of current waste management practicesesource conservation and environmental

sustainability (Schubellest al, 1996; Watson and Bulkerley, 2004).

However, one single study cannot easily be embedat&eh all these theoretical frameworks so
a choice had to be made among them, thus, socialdemental justice. Furthermore, existing
studies on solid waste management in developingtopieities show that social justice and
environmental justice have received less atterthan the other concepts in the investigation of
environmental issues. Following these concepthiendurrent study was, therefore, seen as an

opportunity to examine an important environmentabtem from a different perspective.
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2.8 Conceptual Framework

Moderating Variable

Dependent Variable

Government
Independent Variable Policies
Size of Household :
_ﬁ |
|
|
|
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Location of Household _—>ﬂ |
|
|
|
|
Level of Education ; >

Availability of Disposal
Facilities/ Services

Recycling and Re-use
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Fig. 2.1: Conceptual Framework.
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The most critical independent variables are Sizelamisehold, Location of Household, Level of
awareness, Availability of disposal facilities, amrecycling and re-use. The bigger the
household the higher the generation of waste andehaccumulation if not well managed. There
is also a believe that the location of householterd@nes the solid waste disposal and
management especially when you compare betweemf@mial settlement and a formal one. An
informed and a sensitized community tend to be moganized in terms of solid waste disposal
and management than one where nobody cares abousuth is done. Solid waste disposal is

also affected by the availability of disposal fa@k and recycling and re-use.

2.9 Legal and Institutional Framework Governing S¢id Waste Management

Local government authorities are generally resgmeador the provision of solid waste collection

and is posal services. They become the legal owhaaste once it is collected or put out for
collection. Responsibility for waste managemenussally specified in bylaws and regulations
and may be derived, more generally, from policylgaagarding environmental health and
protection( Ali, M. 1999). Besides their legal @ations, lo-cal governments are normally
motivated by political interests. User sat-is faotwith provided services, approval of higher
government authority Commercial and industrial lelstaments are interested in effective waste
collection and, in many cases, waste minimizathd@Os may help to increase the community is
capacity to manage waste collection. Local govenimare motivated by political interests as
well as legal obligations. Describing Municipal fedlVaste Management.

The authority to enforce bylaws and regulations| @nmobilise there sources required for solid
waste management is, in principle, conferred upmmall governments by higher government

authorities. Problems often arise when local govemt is authority to raise revenues is not
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com-menstruate with their responsibility for seevrovision. Besides solid waste management,
municipal governments are also responsible foptiogision of the entire range of infrastructure
and social services. Needs and demands for MSWM thesefore be weighed and addressed in
the context of the needs and relative prioritiealinsectors and services. To fulfil their solid
waste management responsibilities, municipal gawents normally establish special purpose
technical agencies, and are also authorized torawnprivate enterprises to provide waste
management services( Shubeler, P. 1996). In tlus, dacal authorities remain responsible for
regulating and controlling the activities and periance of these enterprises. Effective solid
waste management depends upon the cooperationeopdpulation, and local governments
should take measures to enhance public awarene®e amportance of MSWM, generate a
constituency for environmental protection and prtmactive participation of users and
community groups in local waste management. NakiGuwernment National governments are
responsible for establishing the institutional deghl framework for MSWM and ensuring that
local governments have the necessary authorityepmowand capacities for effective solid waste
management. In many countries, responsibility iteghied with-out adequate support to
capacity building at the local government level. dssist local governments to execute their
MSWM duties, national governments need to provitgent with guidelines and/or capacity-
building measures in the fields of administratibnancial management, technical systems and
environmental protection. In addition, national gmyment intervention is often required to solve
cross-jurisdictional issues between local goverrnnbedlies, and to establish appropriate forms
of association when in most metropolitan areascéffe waste management.((Claveland,D.

1991)
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2.10 Similar Research done elsewhere
Similar research has been carried out in this fi€lieserek G. J., Opata G. P in their thesis

“Housing and the Environment: Eldoret Case StudyialysesGarbage, solid and liquid waste,
poor drainage, water pollution and air pollutiorntlas major environmental problems.

The so—called pit latrines and bathrooms are tearga@tructures made of plastic paper, tins and
wood; without doors or roofs in dilapidated state,one could easily see human faeces on the
toilet and bathroom floors. The poor state of pirihes and bathing facilities explained the
presence of diseases related to poor hygiene, etiildren being the most affected (51%);
followed by women (35%) who spend most of theiretim and around the house. Least affected

are men (14%), because they working outside tlkesidences.

From their data; 54% of the respondents had priradugation; 20% had no formal education,
Data on income showed from their study showed 8&&) had no source of income;

32 earned below Ksh. 900 per month; 10% earneddsgtw(sh. 900-1900; 13% earned between
Ksh. 2000-3000 and 12% earned more than Ksh. 3Di0@se results implied that low income
households were less educated and had poorly paigations that made it difficult for them to
meet their basic need of decent shelters, and héecstate of living in areas with poor waste

management.

The difference between this research and the puswime is that the present lays emphasis on
examination of the factors which lead to the presgate of affairs in Garissa Municipality, the
situation of littered town with all manner of gagea blocked drainage systems, animal car cases,
tree branches and many more. By so doing the m@s@aends to find out how various methods

of waste management are impacted by the locatiehlewels of education/awareness, how
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household size influences disposal of solid wasig t® investigate the influence of garbage
disposal facilities on disposal of solid wasteislthoped that results and findings of this study

will make contribution to improvement of existingtugation of poor waste disposal and

management in Garissa town.
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CHAPTER THREE
3.0 RESEARCH METHODOLOGY

3.1 Introduction
This chapter describes the research methodologywhaa used in the study. It covers the

research design, target population, sampling tecles and sample size, research instruments,
validity and reliability of the instruments, datallection procedure and data analysis procedure.
3.2 Research Design

The research design constitutes the blue printHercollection, measurement and analysis of
data (Kothari, 2003). A descriptive survey was usethe description of the state of affairs or
the current status of the variables in the studye Btudy employed descriptive analysis to
establish opinions and knowledge about the factioas influence the disposal of household
waste. Any research undertaking involves lots aft amplications hence this design will be
deliberately selected for the study because ialltor quick data collection at a comparatively
cheap cost (Grinnell, 1993).

3.3 Target Population

The target population was residents of Garissa Mpality who are affected by unsustainable
disposal of solid waste. Key informants facilitateztess to data relating to the volume and type
of solid waste generated and the available meartBspbsal. Key informant household heads

were studied.

3.4 Sampling Technique and Sample Size
In order to get a proportional representation leé targeted respondents, the study used a

combination of Cluster, purposive and random samgpliechniques. According to Orodho

(2009) 10% to 20% sample of the population wasesgmtative enough to be used as a sample.
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For this study 20% of the total population was cel¢ as a sample with 400 household
participating in the study.
Garissa Municipality was divided into five areasotigh cluster sampling. Purposive Sampling
allows the research to use cases that have theeddaoformation with respect to the objectives
of the study (Mugenda and Mugenda, 2003: 50). imrigspect, purposive sampling was applied
to choose Central Division because it was withimi€3a Town which is affected by the problem
of waste disposal due to urbanization. After thestdr sampling random sampling was used to
select the 400 household heads who participatdasrstudy.
3.5 Data collection Instruments
Data collection tools involved designing questiaremfor selected Household heads and guided
interview schedules for officers from the enviromnhdepartment of Garissa Municipality and
also for officers from National Environment ManagarhAuthority.
3.6 Data Collection Methods and Techniques
Data was collected by the use of gquestionnaireg {irestionnaires comprised both closed-
ended (structured), and open -ended (unstructugad}tions in order to encourage in depth
responses. Some questionnaires were filled by éspondents themselves (especially for the
literate respondents), while the rest were adnergst by the researcher with the assistance of
trained assistants (for the illiterate respondents)

3.7 Instrument Validity
Validity is the accuracy and meaningfulness of refees, which are based on the research
results , it is the degree to which results obthifnem the analysis of the data actually represent
the phnomenon under study. (Mugenda and Mugend::29). For the validity of the study to

be enhanced, the researcher sought advice andligereviews by the University Supervisors
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and lecturers in the specific disciplines appli&ksearcher sought to obtain the maximum
possible cooperation from all the respondents lgbéishing a friendly relationship prior to
conducting the interviews. All respondentere made to appreciate the purpose of the study,
confidence was inspired into them and they wereapeiase by establishing some rapport before
the actual interviews. The efficiency and effeatiess of the questionnaires was reviewed with
the supervisor time after time.

3.8 Reliability of the instrument

Orodho (2003) states that reliability of instrumeoncerns the degree to which a particular
measuring procedure gives similar results overrabar of repeated trials. To test reliability of
instrument, the research used the split- half tieglen The researcher aimed at determining the
consistency or reliability coefficient. The value this will range between 0 (no reliability) to +1
(perfect reliability. The instrument was brokenoirgquivalent halves after administering. Each
subject was treated separately and scored acctydifige scores were computed and the two
halves correlated using pearson’s correlation coefft. A correlation coefficient (r) of about
0.75 was established which according to (Orodh092@s considered high enough to judge the
reliability of the instrument.

3.9 Data collection procedure

After approval of the research by the Universitpewisor, a research introduction letter was
obtained from the chairman, Department of Realtestad Construction Management of the
University of Nairobi . The researcher then paidoartesy call to the County Commissioner,
Garissa to inform him of the study. The instrumemése administered, after authorization from
the administrators. The questionnaires were drappack type, so the respondents were given

one week to fill. After one week the questionndingsre collected. Due to the vastness of the
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study area sampled the researcher was assistexbégrch assistants whose duty was mainly to
follow up the questionnaires and assist those wai@ wliterate.

3.10 Data Analysis

Data analysis is the process of bringing ordeucstire and meaning to the mass of information
collected. It involves examining what has beenemtéd and making deductions and inferences
(Kombo and Tromp, 2006; Mugenda and Mugenda, 199B)s study employed descriptive
statistics to analyse the data collected. AccortiinGay (1992), descriptive survey is commonly
represented by use of frequency and percentageed.abbhus descriptive statistics involves
collection, organization and analysis of all dagéating to the population under study. SPSS
package was used to analyse the data. This softavafécient and able to handle large amounts
of data.

3.11 Ethical considerations

Consent of the participants was sought whereby #ugged to participate in the study through
voluntary informed consent without threat or undnducement. In addition the respondents
were assured that the information they gave wdasetéept confidential and used only for the
purpose of research. For anonymity the respondeerts requested not to write their identities in
the questionnaire section while the appropriateincled command was followed before the

commencement of the data collection process.
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CHAPTER FOUR
4.0 DATA PRESENTATION AND ANALYSIS

4.1 Introduction
This chapter provides the findings of the studye Timdings are presented according to the

specific objectives of the study. The analysis aal by considering each of the objective,
analyzing each of the questionnaire and intervieledule item relating to that objective and
giving the findings on that particular objectivedathen discusses the results. A thematic analysis
of the data is also performed. Finally, the varicegponses given by the different respondents on
identical research objectives are compared toifitlte respondents concur on various issues or
not. The common responses are then considered tedresenting the actual situation. An
attempt is made to find possible reasons for thiterénce in the response from different

respondents whenever they arise.

Table: 4.1: Questionnaire Return Rate Table

Type respondents Total Returned (f) %

Township 200 175 87.5

Iftin 08 65 81.2

Waberi 70 60 85.7
Bour-algi 30 21 70.0
Kora-Kora 20 13 65.0

Total o 334 83.5
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Questionnaire .
Return Rate q uestionare return rate
0% not returned
17%

Table 4.1 indicates that among the distributiorihef questionnaires as they were distributed to
the household heads in the divisi@ut of the 400 questionnaire distributed 334 (83.%%re

returned, which is a good response rate.

4.2 Influence of level of awareness/education ondltvarious methods solid waste
management

The first research question was: What is the imibe@eof levels of awareness/education of the
various methods of waste management? To get asswéhis question, respondents were first
asked to identify the items commonly found in thbwusehold waste. Several forms of

household waste were identified and results wessquted in Table 4.3
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Table 4.2: Common Household Waste Item

Item Frequency Percentage
Plastic Papers 334 100
Papers (assorted) 201 50.25
Food Waste 334 100
Plastic Bottles 334 100
Common household waste items
350
300
5 250
S 200
2
9 150
£ 100
50
0
plastic papers(ass | food waste plastic
papers orted) bottles
m Series1 334 201 334 334

From Table 4.2, it can be noted that householdergé® many kinds of waste, ranging fr.
plastic papers (commonly referred as paper bags) (100%) food waste (100%), pl.
bottles(100%), and varieties of papers (50.25%is Terefore implies that all of these forms

waste are generated at household level in largetigigs, creating significant environmental a

economic burdens.
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4.3 Influence of Education of Household head on SdlWaste Disposal
The fourth research question was: How does thd tEveducation of members of a household

influence disposal of solid waste? To get answerthis question, respondents were asked to
state the highest education level of the head ehthusehold. The findings in this objective are

given in Table 4.8.

Table 4.3: Education Level of Household Heads

Area Towipsh Iftin Waberi Bour-algi Koraska
n=175 n=65 n=60 nk2 n=13
Education level % % % % %

No formal education 37.1 38.5 15.4 14.3 15.4

Primary level 20.0 15.4 25.0 23.8 385

Secondary level 7.1 7.7 16.7 14.3 23.1

Tertially colleges 8.6 7.7 11.7 143 7.8

University Level 8.6 7.7 11.7 23.8 154

From Table 4.3 majority of the respondents had armél education or had only gone up to
primary school level of education. Those who stayetftin had the highest percentage (38.5)
of those who had no formal education followed bymlehip with 37.1%. As for primary school

level Kora-Kora’'s response led with 38.5% followleg Waberi 25% and Bour-algi had 23.8%
response of those who had gone up to primary educabecondary education, tertially and

university levels had the least respondent fronthallfive areas.
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Table 4.4: Disposal Methods Employed by Respondends per their education levels

Disposal method/ Communal roadside track visit waste dump other
Educational levels containers collection
% % % % %

No formal education 7.1 8.3 15.4 10.0 75.6

Primary level 20.0 54 25.0 23.8 385

Secondary level 7.1 7.7 23.1 14.3 16.7

Tertially education 8.6 g7 11.7 14.3 7.8

University Education 5.3 3.3 56.9 13.0 0

After analyzing data from respondents as shownaibld 4. 9 it was found out that the respondents who
had university education majority (56.9%) disposieeir waste in a manner that is acceptable to the
environmental requirements (truck visit) with nomicating that they used the others option. While
there was no particular pattern of waste dispoyatespondents with other levels of education, the
general trend was that households with little etlanadentified with the “others” category as a mea

of waste disposal. For instance those who had gpne primary level had 38.5%, those of secondary
level majority 23.1% used track visits while thdsad tertially levels of education indicated that
majority 14.3% used waste dump. The results comaatmithat levels of education have influence on
the type of waste disposal method used. It is eleskethat the number of respondents using the “sther
method of waste disposal decreases as the lewglumfation increases. In the same way, the nuniber o
respondents using roadside collection, a methatliofping waste beside undesignated points along the

road to await collection also tends to diminish.
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Table 4.5 Methods of Waste Disposal Preferred by Househol

Method of Disposal Frequency Percentage
Burning 84 25.1

On surface Dumping 200 59.9
Burying 50 15

Total 334 100

methods of disposal preffered by
households

burying

From Table 4.5it is observed that the most prevalent methodlisposal was thugh the
surface dumping 59.9%. This is a term used to dmsall forms of dumping on the grou
surface that included roadside dumping, throwinghe nearest bush, throwing on the o
drainages or simply dumping any form of waste argngtoutside on house, whether the pla
is a designated dumping ground or not. It was vo#ld by waste disposal through burning
method identified by 25.1% of all respondents omrage. Burying as a method of wa
disposal was identified by only 15% of all respcnts on average. The fact that m
respondents were using on surface dumping is a dtehcation that there is a gene

inappropriate dumping of waste by residents of §€&ariTownshig
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In order to gauge whether the waste disposed biglaets were recycled, respondents were
asked to state whether they were aware whetheofthe waste that generated were recycled.

The results were presented on Table 4.5.

Table 4.6: Respondents’ Awareness/education of imgance of proper methods of waste
management

Awareness Level Frequency Percentage
Aware 138 41.3
Unaware 196 58.7
Total 334 100

Awareness of waste recycling

From Table 4.6, it is observed that majority of teepondents (58.7%) are not aware of any of
the importance of proper methods of waste dispasdl management. Only 41.3% on average
were aware of the importance disposing waste phppRBespondents who were aware about
household waste being the responsibility of theviddal were further asked to identify the type
of waste that they were aware of being recycletirédpondents in this category identified only

one type of waste — plastic bottles, as being #edyd\one of the other types of waste were
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identified as being recycled. Hence, most househalsite is not recycled except plastic bottles
that were recycled to a certain extent only. Thavarability of recycling activities and plants in
the study area explains why there is so much Eteund the town and its environs.

Recycling is a worthwhile activity with many bertsfito the society and the environment. It
reduces the amount of solid waste going into ldisdéind incinerators, saves energy, creates
valuable jobs and helps preserve natural resofiocdésture generations.

In order to fully participate in recycling, consuraenust buy recycled products. There are many
items that can be purchased, from notebook papsotioes.

4.4 Influence of Household Size on Disposal of ShNaste

The second research question was: What is theeimfll of household size on disposal of solid
waste? In order to get responses to this quesespondents were asked to state the number of

people living in his/her house. Table 4.5 provitteshousehold size of respondents.

Table 4.7: Respondent Household Size

Household Size Frequency Percentage
1-3 55 16.5
4-6 111 32.2
7-9 104 31.1
10-12 58 17.4
13-15 6 1.8
Total 334 100

53



Influence of household size on
disposal of solid waste

13to 15

2%

From Table 4.7it is observed that most house holds had membergng from ~-10 people in
all residential places studied. Only six househ@1d8% had more than 13 members.e mode

group, the household size that majority of respatsléndicated was that with-6 children.

32.2% of all respondents had household sizes thhr

In order to gauge the relationship between houslesiak and solid waste disposal, responc

were asked to state the number of times they disptseid ho

disposal cite per week. Table 4.7 portrays theselts

usehold waste in their regu

Frequency of waste disposal per
week

250 -
200 ~
150 A

100 -
BB
V4 > 4 4

oncea twicea thricea four others
week week week times a
week

H frequency
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According to Table 4.8 majority of the respondediis0% disposed their waste once per week
followed by those who did it twice with 24%.This ames that the households collect their waste
at one point for the seven days then it is dispegede the others do it and then it is disposed
twice per week. Households with many members wergeker found to have more waste to
dispose off, and therefore disposed off their wastagher frequency per week

4.5 Influence of Garbage Disposal Facilities on Bposal of Solid Waste

The fifth research question was: How does garbagpmodal facilities influence disposal of solid
waste? The facilities investigated in the field evénose that could be used for keeping waste
before collection by relevant bodies, people or pames. Closed ended questions were used to
explore this objective, in which alternatives ohwounal container, waste dump, truck visit, and
roadside container were provided. Besides, an iadgnt alternative referred to as “others” was
also provided. The results of this objective amailsir to those obtained and discussed in the
fourth objective. However, a few other issues regjte-visiting.

The study found that there are no specific faesitprovided to residents wherever they stay, in
which they should put their domestic waste. Indmald keep their personal waste storage
facilities such as small carton boxes, commercester paper baskets, buckets or troughs within
their house confines. When such containers aredfiithe owners take them out to the nearest
illegal garbage dump that mushroom the residenéatres. Alternatively, waste is deposited on
open fields anywhere, along footpaths, beside tiagls or even in drainage tunnels, thereby
blocking such tunnels. Garbage, a collection ofedént forms of waste, is responsible for the
blockage of drainage channels in Garissa Township.

There is a garbage dump where trucks that collastevdump them, but the point is far off from

most of the residential places such that very feapte actually take their garbage to the place.
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There are waste collection bins supplied by privadeviduals, but these do not reach residential
places. As such, most residents discharge houseladte in no particular places, but they are
eventually picked by town council authorities famaping in the dumping ground. Thus, there
are no domestic waste collection facilities in nmresidential areas in Garissa Municipality.

4.6 Hypothesis Testing

The research hypothesis was, “the level of solidtevadisposal management in Garissa is
significantly influenced by the level education/aerzess of most of the household heads, and
impaired household solid waste management in GaiNasnicipality is due to lack of enough
disposal/collection facilities. The result findingsd analysis indicate that the hypothesis can be
accepted based on the following;

The first aspect of the hypothesis can be tested)yutata analysed and it was found out that the
respondents who had university education majob§.9%) disposed their waste in a manner
that is acceptable to the environmental requiremm@niick visit) with non indicating that they
used the others option as shown above using table 4

The second aspect of the hypothesis, that impaimedehold solid waste management in Garissa
Municipality is due to lack of enough equipment dsnaccepted based on the observation that
storage, collection, transport, and disposal eqaipnare inadequate to cope with the rate of

refuse generation that is increasing rapidly asufagon and the Municipality grow.
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CHAPTER FIVE
5.0 SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Introduction
This chapter provides the summary of the reseanstinigs, discusses them and draws

conclusions based on the findings. The chapter@isades recommendations both on policy as
well as on further research. The chapter startefwmerating the study findings then provided
the conclusion of the study, based on the finditigfien provides both policy recommendations
and recommendations for further research as tlaé $erction.

5.2 Summary of the Findings

The questionnaire return rate attracted 83.5%. edns that only 16.5% questionnaires were
not returned. Many kinds of waste were generatethbyesidents, ranging from plastic papers
(commonly referred to as paper bags) (100%) foodtev&l00%), plastic bottles(100%), and
varieties of papers (50.25%). This therefore ingtleat all of these forms of waste are generated
at household level in large quantities, creatiggiicant environmental and economic burdens.
Most prevalent method of disposal was through thifase dumping 59.9%.

This is a term used to describe all forms of durgmn the ground surface that included roadside
dumping, throwing in the nearest bush, throwingttoa open drainages or simply dumping any
form of waste anywhere outside ones house, whdltleeplace is a designated dumping ground
or not. It was followed by waste disposal througiining, a method identified by 25.1% of all
respondents on average. Burying as a method okevaisposal was identified by only 215% of
all respondents on average. The fact that mosbnelgmts were using on surface dumping is a
clear indication that there is a general inappaipridumping of waste by residents of Garissa

Township.
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Also majority of the respondents (58.7%) are noat@awof any of the waste generated being
recycled. Only 41.3% on average were aware of sarheheir waste being recycled.
Respondents who were aware about household wastg becycled were further asked to
identify the type of waste that they were awarebeing recycled. All respondents in this
category identified only one type of waste — plabittles, as being recycled. None of the other
types of waste were identified as being recycleend¢, most household waste is not recycled
except plastic bottles that were recycled to aagemxtent only. The unavailability of recycling
activities and plants in the study area explaing thiere is so much litter around the town and its

environs.

Most households had members ranging from 4-10 peiophll residential places studied. Only
six households (1.8%) had more than 13 members.nTdee group, the household size that
majority of respondents indicated was that with 4kéldren. 32.2% of all respondents had
household sizes this much. The finding also in@di¢chat majority of the respondents selected the
“others” option for waste collection. This was dlection of several waste disposal methods that
did not require any collection at all. They inclddsuch disposal mechanisms described as
throwing near a bush, throwing waste near garbagepdon ones way to work, pouring waste
along footpaths where they would be scattered &k @nd pouring waste next to unofficial

garbage dumps.

Information emanating from Table 4.8 shows thate¢heas near parity in the respondents using
the “others” choice among all residential arease Pploportion of respondents using the method

was Township 40%, Iftin 38.5%, Waberi, 26.7, Bolgka33.3% andKora-kora, 38.5%.
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Residents of the five settlement areas therefospoded off their solid waste using this
unhealthy method in the same proportion. Thereforéhis respect, location of household does

not influence the method of disposing waste byeadpnts in the study area.

Apart from the “others” method used by most resgonsl in disposing waste, other methods
employed included roadside collection. It was fotimat a garbage collection company had been
hired recently which collected household waste ehalf of the local town council. The
company placed small buckets in front of shops @litre streets. Users of such premises were
expected to dump their waste in these containettseimployees of the company then collected
them after specific period. Other methods employetuded the use of communal containers,
taking waste personally to the dump site, and ggrleallection by truck visit which scored the

least in all the areas except in Bour-algi areare/itehad the second highest response.

Another finding of the study which is of concerntigat majority of the respondents had no
formal education or had only gone up to primaryosthevel of education. Those who stayed in
Iftin had the highest percentage (38.5) of those waad no formal education followed by
Township with 37.1%. As for primary school level deKora's response led with 38.5%
followed by Waberi 25% and Bour-algi had 23.8% response ofethwbo had gone up to
primary education. Secondary education, tertiatigl aniversity levels had the least respondent

from all the five areas.

Other findings are that respondents who had untyeeslucation majority (56.9%) disposed

their waste in a manner that is acceptable to thir@mental requirements (truck visit) with
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non of them indicating that they used the othetsoapWhile there was no particular pattern of
waste disposal by respondents with other levelsediication, the general trend was that
households with little education identified withetlothers” category as a means of waste
disposal. For instance those who had gone up togoyi level had 38.5%, those of secondary
level majority 23.1% used track visits while thdeel tertially levels of education indicated that
majority 14.3% used waste dump. The results comaoatmithat levels of education have
influence on the type of waste disposal method .useds observed that the number of
respondents using the “others” method of wasteodispdecreases as the level of education
increases. In the same way, the number of resptmdising roadside collection, a method of
dumping waste beside undesignated points alongdhd to await collection also tends to

diminish.

On the last objective the study found that theee ray specific facilities provided to residents
wherever they stay, in which they should put thdmmestic waste. Individuals keep their
personal waste storage facilities such as smalbrdroxes, commercial waste paper baskets,
buckets or troughs within their house confines. Whech containers are filled, the owners take
them out to the nearest illegal garbage dump thashmoom the residential centres.
Alternatively, waste is deposited on open fieldgvemere, along footpaths, beside the roads or
even in drainage tunnels, thereby blocking suchels: Garbage, a collection of different forms
of waste, is responsible for the blockage of dggnaehannels in Garissa Township. There is a
garbage dump where trucks that collect waste dumemt but the point is far off from most of
the residential places such that very few peopieadly take their garbage to the place. There are

waste collection bins supplied by private individydut these do not reach residential places.
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As such, most residents discharge household wastroi particular places, but they are
eventually picked by town council authorities farmaping in the dumping ground. Thus, there
are no domestic waste collection facilities in nmresidential areas in Garissa Township.

5.3 Discussion of the study

This sub-section will discuss the findings of theidy as in comparison to the literature
reviewed. It is arranged as per each objective ohitgjof the respondents 67.0% disposed their
waste once per week followed by those who did itcéwwith 24%.This means that the
households collect their waste at one point forséieen days then it is disposed while the others
do it and then it is disposed twice per week. Hbaok#s with many members were however
found to have more waste to dispose off, and tbezetlisposed off their waste at higher

frequency per week

5.3.1 To find out the influence of levels of edudain/awareness on methods of disposal of
solid waste.

The results communicate that levels of educatiore hafluence on the type of waste disposal
method used. It is observed that the number oforedgnts using the “others” method of waste
disposal decreases as the level of education isesea In the same way, the number of
respondents using roadside collection, a methoduaiping waste beside undesignated points
along the road to await collection also tends toidiish. Literature had also shown the same that
a person who has had some knowledge regardingniheriance of natural environment will not

throw away garbage in an unsustainable manner (dggh)2003).

5.3.2 To establish whether location of householdflnences disposal of solid waste.
The locations of households have no influence enatihount of waste generated by the people

living there. Different households living in diffamt residential areas generated different
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guantities of goods depending on their sizes rdtiaar their location. There was nothing to show

any relationship between household location anduarnof waste produced.

5.3.3 To investigate the influence of garbage dispal/collection facilities on disposal of solid
waste

Garissa Municipality uses open dumping and burihthe collected refuse. Collection trucks
bring refuse into the dumping site and tip anywhehere the drivers find convenient. Refuse is
left burning. The dumpsite is about 2 kilometres the town centre. The dumpsite is not

sheltered from rain which means not all wasteuiméd during rain.

There are no domestic waste collection facilitiesiost residential areas in Garissa Township.
The study found that there are no specific faesitprovided to residents wherever they stay, in
which they should put their domestic waste. Indmald keep their personal waste storage
facilities such as small carton boxes, commercester paper baskets, buckets or troughs within
their house confines. When such containers aredfiithe owners take them out to the nearest
illegal garbage dump that mushroom the residenéatres. Alternatively, waste is deposited on
open fields anywhere, along footpaths, beside tiagls or even in drainage tunnels, thereby
blocking such tunnels. Garbage, a collection ofedént forms of waste, is responsible for the
blockage of drainage channels in Garissa Towndhpre is a garbage dump where trucks that
collect waste dump them, but the point is far offii most of the residential places such that

very few people actually take their garbage toplaee.
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5.4 Conclusion

From the findings it is clear the residents ard aware of any outlined method and
responsibility of waste management adopted by tthoaities for keeping the Municipality
clean. There is no specific way of waste dispordlmanagement which can be called the norm
or best practise for the Municipality’s Householdss such therefore there is no such a way of
doing things and which has been sensitized toabiglents, and therefore this leads to the reason
why majority of the residents said that they aré aware of any standards or norms and
therefore the failure of the municipality to sers&ttheir people on the importance of personal

responsibility to keep Garissa town clean

From the findings also it was found that differotuseholds living in different residential areas
generated different quantities of waste dependmgheir sizes rather than their location. There
was nothing to show any relationship between hauldelocation and amount of waste
produced. This agrees with the literature revielerg it was mentioned that where there is
presence of informal settlements the authoritiesmghe provision of basic services because they
(authorities) think that services are given to tha$o pay for them. Apparently therefore such a
scenario of informal settlements is not availabl€&arissa and hence the reason why location is

not an issue in so far as factors affecting waisigodal and management is concerned.

From the findings as discussed in the previous@ecit is also clear that there is no adequate
waste disposal mechanism/technologies/facilitiesilalble to most residents living in Garissa
Township. People therefore dump household wasteamynot necessarily due to their personal
wish, but probably due to lack of designated walisgposal mechanisms or points. Private

garbage collectors have come up to supplemenbtta town council, but they are not of much
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help to the residents since they mainly serve theple operating businesses on the streets.
Those living in residential areas are not servedsbgh private individuals who are more

effective in performing the duty. The council trgcthat collect garbage are also not efficient
since they cannot reach all residential areas.therefore necessary for the local council to look

into the garbage collection and come up with sohgithat can assist the local population.

5.5 Recommendations

5.5.1 Policy Recommendations
Private individuals should be encouraged to starskhold solid waste recycling plants in

Garissa Township. Measures should be put in placdéave county government subsidies
provided to individual or group of individuals umthking an investment in recycling of solid
waste being generated in the Municipality. Thishecause there are many household waste
products within the township, but it is scatterdidoger the place, becoming an eyesore to the
general public. Such a company can recycle the evasid earn income through county

government subsidies, while at the same time givisgyto a clean environment

Entrepreneurs currently collecting plastic bottid®uld start a recycling plant right within
Garissa Township itself. This is because the commamrently ferries the plastic bottles for
recycling in other parts of Kenya, thereby robbiarissa residents off the necessary revenue in

terms of employment and other taxes to the locahcib.

Out of the metric tones of garbage generated dgilthe residents of Garissa Municipality, only
a small percentage is collected. The rest is fethe estates piling into mountains of stinking

refuse forming an eyesore and become a healthdasgecially for those in high density areas.
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To help improve the Municipal's waste disposal amdanagement, the following
recommendations are hereby being made;

As many communal storage facilities as possiblsdtestrategically not far from homes. This is
especially important for densely populated areass fleduces the route and the time spent by the
collection truck.

The Garissa town county government should put wgigdated waste dumps in all residential
areas so as to ensure that residents do not sttegtehousehold waste all over the place as they
currently do. If dumping places are available, peapould see the sense of taking their waste to
the designated places rather than throw them all the place as they currently do. Residents of
Garissa Township should be sensitized to stop dipepsheir waste near residential areas as this
exposes them to the danger of contracting diseasstsad, the council should designate specific
places for waste deposit and collection. The lamaincil should contract the private waste
collectors to extend the services they currentlyvijole to the shop owners operating along the
main streets to residential areas. This would redhe amount of garbage in the residential

areas.

Garbage should be collected regularly to stop ¢tmenhg, forcing people to drop solid waste
around containers. Strict financial management si¢ede taken by local authorities to ensure
enough funds are left to attract skilled personnedolid waste departments. The Municipality
needs to reorganize their operations in a way\wlaate management is not left to operate under

another department, but should be an independeatiteent.
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There should be encouragement of private and puyiaiticipation and the municipality to

consider operating a sound public relation progrenaimed at securing public approval and
ensuring confidence in waste collection and trartggion operations. New innovations on
equipment and information on Municipal refuse mamagnt should be annually updated and

passed to the Municipality residents or exhibiteshdustrial shows.

Selection and maintenance of equipment should bee dmarefully. A sound maintenance
programme is needed with planned and preventivateraance principles being very important.

Personnel involved in waste management need toalmed to familiarize with procedures in the
system, routes and equipment. To update skillskaoadvledge supplementary training may be
necessary. Workers should be taught on the impwoetaf their job in relation to the proper
functioning of the Municipal. They should be mote@d by being given the necessary

facilitation.

Initial emphasis may be placed on optimizing thteraf supervisory personnel to direct labour ,
establish by-laws and regulations that indicatedegg participation in waste management by
outlining methods of household storage, adoptisgstem of record keeping on equipment and

maintenance supplies of spare parts.

Clarify responsibilities for instance by making sifie collection crews responsible for specific
routes and assigning equipment to individual devaroprators chain of communication and co-
ordination for workers in reporting complaints, iogkze ratioof maintenance personnel to

equipment and provideworkshop and infrastructuexied for ease in carrying out repairs.
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| do also suggest that owners of premises provigebihs requiredby their tenants. This could
be made enforceable obligation by the Municipaltyich should in turn provide big communal
dumping dustbins. This will help in cutting dowretmunicipality’s expenditure.

5.2.2 Recommendation for Further Research

Further research in understanding the nature rattsire and operational powers of Garissa
Municipality on guiding and controlling waste maeatent and control is recommended. The
research will entail inter alia institutional retatships, overlaps and conflicts if any across
departments in the county as well as the Munidipand how these impact on the process of
waste management in the town. Particular attentidirbe laid on the exact information required

for this particular institution to effectively amdficiently operate
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Appendix 1: Letter of introduction

Dear Sir,

REQUEST FOR CO-OPERATION

| am postgraduate Diploma student of the Universitiairobi carrying out a study on the solid
waste situation in this town as part of my resegmaject. As a stakeholder in the waste sector,
your views are important in this study and | wobkl grateful if you could provide information
on this important topic. | would like to assure ythat the information you provide in the
guestionnaire will be treated confidentially andmymously and will be used solely for the

purpose of this research.

Please find attached a copy of the questionnairg¢ht study.

Thank you for your assistance.

Boniface Mutuku Mule
Contacts:
Phone: 0728893129

E-mail: bmmule@gmail.com
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Appendix 2: Questionnaire for household survey
SECTION A: Introduction

i. Name of SUDUID/ESTALE ... ..o

ii. How long have you lived in this neighborhood@ars ......... Months.........

iii. How many people live in your NOUSE? ........covviiiieiie e ee e e e

iv. what is the highest level of education of hdwdd head?...........................

SECTION B: Household waste generation and disposakactices

1. Please indicate the items commonly found in ybousehold waste and how often you

generate them

Common household waste items How often do you generate this?

(e.g. food waste, paper, plastic) (e.g. daily, weekly, occasionally)
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2. How do you store your waste before disposal?

* In a closed container [ ]
* In an open container [ ]

* In a polythene bag or sack [ ]

e Other [JPlease indicate............ccoeviiiiiiiie i e e,

3. In the table below, please indicate with a fickthe type of waste collection service available

to your household.

Waste collection service (V) | Question to proceed to

Home collection

Roadside collection

Truck visit

Communal container Proceed to Q. 6
Waste dump Proceed to Q. 10
Other (Please Proceed to Q. 14
indicate).............ceeenee
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4. In the table below, please indicate your serpic&ider and frequency of the service.

Service provider

Frequency of service

5. Is your service provider able to keep to theeadrschedule for waste collection?

*Yes|[]

* No [ ] what do you do with your waste then?

6. Is the waste container close to your home agrdtbmes in the neighbourhood?

*Yes[]howclose? ...........cccevivennnn

*No []

.e......€.9. distance in meters)

7. Is the waste container emptied regularly?

* Yes [ ] how regularly is it
Emptied? ...

* No [ ] Do you know why?

Yes [ ] state

REASON: it e ——— e

No[]
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8. How will you describe the sanitation situationund the waste container?
* Very satisfactory [ ]

» Satisfactory [ ]

* Poor [ ]

» Very poor [ ]

9. Do you suffer any nuisance from the waste coetasite?

* Yes [ | what do you suffer from? ........ooceeeeiiiiiiii e

11. Is the waste dump maintained (e.g. is the waspalarly removed or burned)
* Yes [ ] Who MaintainS it? ... e e
*No[]

12. Do you suffer any nuisance associated witiwi@igte dump?

* Yes [ ] what do you suffer from? ........ooceeeciiiiiiiiii s
*No[]

13. How will you describe the sanitation situatairthe waste dump?

* Very satisfactory

* Satisfactory

* Poor

* Very poor

14. Please indicate how you dispose of your waste

* Burning [ ]

* In the bush/ roadside/ drain [ ] specify: ..........ccouviiiimeeiieinnanss

* Burying [ ]

75



* Other method [ ] SpecCify: ..o
15. Why do you dispose of your waste by this method
* | have no waste collection service [ ]
* | cannot afford service fee [ ]
* Other reason (please indicate) [ ] ....covoeerviiiiiiiiiiiiieee e e i
16. Do you know of any environmental problems asged with your method of waste
disposal?
sYes[Jwhat are they? ...
*No[]
17. Do you re-use some of the waste generatedunhmusehold?
* Yes

« No
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Appendix 3: Photographs
Samples of photos of the poor waste disposal/ mareagent in Garissa County

Photo: Litered compound and an open sewer just outsicestate in Garissa.
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Photo: Plastic litter spread outside household in Garissa

78



Photo: An uncollected garbage heap
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Appendix 3 : Operationalization Table

Objective | Type of Indicator Measure Level of | Approach of | Type of Level of
Variable Scale Analysis Analysis Analysis

To Dependent Type of Frequency | Nominal | Quantitative | Non- Descripti

investigate | Variable waste re- and parametric | ve.

the Disposal of used.

influence | Household Qualitative

of the solid waste. | Type of Percentage | Ratio

stipulation | Independent | waste score

of Variable recycled

recycling | Stipulation of

of solid recycling

waste on

disposal of

household

waste

To Method of | Numbers Nominal | Quantitative | Non- Descripti

investigate | |ndependent | disposal. and parametric | ve

the Variable Qualitative

influence | Sjze of Place of

of Household | disposal. Percentage | Ratio

household score

size on

disposal of
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solid waste.

To Non- Descripti
determine | |ndependent | Proximity to | Frequency | Nominal | Quantitative | Parametric | ve
the Variable disposal and
influence | |ocation of | facilities. Qualitative
of the Household. | Presence of
location of collection Percentage | Ratio
household services.
Score
on disposal
of solid
waste
To Independent | Choice of Frequency | Nominal | Quantitative | Non- Descripti
investigate | Variable waste and parametric | ve
the Level of disposal Percentage | Ratio Qualitative
influence | education. method. score
of the level
of
education
on disposal
of
household
solid waste
To Independent | Availability | Numbers Nominal | Quantitative | Non- Descripti
investigate | Variable Of facilities. and parametric | ve.
the Garbage Frequencies| Nominal | Qualitative
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influence
of garbage
disposal
facilities on
disposal of
household

solid waste

disposal

facilities

Type of

facilities.

Percentage

score

Ratio
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