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ABSTRACT: The paper looked at municipal solid waste genemgtidisposal and the
consequent environmental impacts. Primary data gexterated by carrying out oral interviews
and field observations for holistic and in—depthsessment of the environment and the
secondary data was obtained from desk review methfatmation on effects of municipal solid
wastes on environment were obtained from relevaetatures. The interviews were semi-
structured and a purposive sampling method was tedbpand analyzed descriptively. The
results of the findings showed that population giownd unplanned urban expansion has
exceeded the expected limit in recent time withltast ugly system of solid wastes disposal.
Municipal solid wastes which contain both biodegrbl® and non-biodegradable wastes are
disposed at the shoulders of major highways in teany dumpsites and are later evacuated by
a waste management agency on a weekly basis. ®haoeorganized house to house or street
to street collection of the solid wastes. The wtavealed that roadside disposal of municipal
solid wastes has serious impacts on the environn&mne of these impacts include physical
nuisance of the solid wastes to the environmeatsthid waste dumps also serve as hideouts for
rodents and snakes which are dangerous. The sal&les are blown around by wind making the
environment filthy, most of the wastes are alsonbsashed by overland flow during heavy
downpour to block drainage channels and subsequde#ld to flooding of the environment.
Most of the non- biodegradable solid wastes contmxic chemicals which have serious
implications on the environmental sustainabilitydahuman health. The paper therefore
recommends that Government should come up witheprogentation and environmental laws
should be put in place for the general public atgbado provide necessary facilities and arrange
for better methods of collection of solid wastes.

Keywords: Biodegradable, Non—Biodegradable, Chemicals Elesp&isposal, Environment,
Impacts, Toxic, Waste.

INTRODUCTION

In the current world economic paradigms, sustamadgcio-economic development of every
community depends much on the sustainability of@heironment. The contamination of the
environment by anthropogenic practices is globdhown to impacts negatively on the
environment. The disposal and management of mualisiplid waste is a globally challenging
issue especially in developing countries due tadsgerse environmental effects. Ayubiaal

(2013) observed that mankind depends on the emmigahto sustain their lives and that solid
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waste is one of the three major environmental gmolsl other major environmental issues
include flooding and desertification in Nigeria amény other developing and even developed
countries are threatened by this. Municipal soligsigs consist of day-to-day consumed and
discarded items such as food wastes, containeydupr packaging and other miscellaneous like
residential, commercial, electronic wastes, insttal and industries sources (Bakt al.,
2013).

The Federal Government of Nigeria establishment® walocated to Abuja, the Federal Capital
Territory (F.C.T) in the 1990s and today rapid exgdan has exceeded the anticipated master
plan (Imanet al., 2008), with resultant evolution of suburbs whicte aharacterized by
unplanned growth in property resulting from abseon€edevelopment control. Karu in the
western zone of Nasarawa state began to swellwmtiontrolled influx of people as early as in
the mid 90s barely five years after the seat olegoment officially moved from Lagos to Abuja.
Construction activities which broke ground in Abwjdth the expansion of government and
private businesses heighten demand for affordatieramodation by construction workers and
other low income working class people. Karu witlopmity to Abuja became the destination
(Hir, 2012). This suburb continued to experiencgr@awth at geometric rate, but the then old
Plateau state and the current Nasarawa State goegatrfailed to come up with an immediate
project to effectively address what soon becameglioty environment to Abuja.

Oyeniyin (2011) opined that environmental hazards varying magnitude dangerously
threatened human and animal lives in most urbatreem Nigeria. He further states that rapid
urbanization, rural-urban migration, little or nown planning efforts coupled with attitudinal
irresponsibility, lack of political will, ineptituel and graft have independently and collectively
created environmental challenge in Nigeria resgltm human or solid waste decorating streets
and public space everywhere in Nigeria.

The solid waste composition in developing counthiks Nigeria is heterogeneous and mixed,
the harmful components are made up of electrongtev@e-waste) and other hazardous left over.
Electronic waste refers to end of-life electronicogucts including computers, printers,
photocopy machines, television sets, mobile pha@mestoys which are made of sophisticated
blend of plastics, metals, among other materials  tie(Ao

et al.,2012). Hiltyet al (2004, 2008) and UNEP (2005) observed that thebeurof electronic
devices used per capita at the global scale isiggat a rate of about 4% and will continue to
increase as it is becoming the fastest waste streamdwide. Most developing nations are fast
becoming an e—waste destination because most sdwmikd electronics, substandard and
recycled electronics from China, India and otheraAscountries find fertile grounds in these
countries and are patronized mostly by the low mmegopulation. As a result of these ugly
practices most municipal solid wastes contain higlantities of these e—wastes. There is
therefore need for urgent and strict control messly Nigeria government to regulate the
importations of substandard electronics which hehaat life span.

The rapid population growth as a result of urbairain suburbs of Abuja City area has
resulted to difficulties for environmental managemagency in providing an effective and
efficient solid waste management. Olanrewaju amgandlbade (2009) are of the view that
urbanization affects land-use, when not controtiadses the emergence of illegal structures and
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filthy neighborhoods which is characteristic featwf most areas in Karu, therefore services
such as waste collection becomes difficult and madly leads to illegal dumping. The illegal
dumps mostly along the roadside grow into mountide open dumps in the middle of
residential quarters and along the major roadsidésese open dumps cause a lot of health
hazards and reduce the beauty value of the surmogishvironment and also contaminate the
natural resources.

Atiemo et al (2012) observed that 20 t0 50 million tonnes obt®aelectronic equipments are
generated worldwide, which pose potential thredtuman and the environment. They are of the
view that electronic waste and electronic equipmeardn contain many different substances,
some of which are toxic whereas others have aivelgthigh market value when extracted.
They also stated that inadequate disposal andrpogcling practices in the recovery of precious
metals such as gold, copper and silver contribotehe release of toxic metals into the
environment which can pose health risk to exposéd/idual. The generation and disposal of
solid wastes in the world is a problem that corgsto grow with urbanization, development of
industrialization and growing population (Butu aBathi, 2013). Longe and Balogun (2010)
observed that groundwater pollution in Nigeria iaimy due to the process of industrialized
urbanization that has progressively developed dirae without regard for environmental
consequences. They are of the opinion that ineceas population, industrialization and
technological revolution have resulted in the iase in waste generation with resultant
production of wastes which have become too com@eranage and control. Thus, Uzoigete

al (2013) pointed out that the impact of solid wastesecent times on groundwater and other
water sources has attracted a lot of attention usecaof its overwhelming environmental
significance.

The problem of solid waste disposal in urban centmedeveloping countries is a major concern
to government and this problem becomes worrisomeNigeria where municipal waste
generation is always on the increase because oéase in population pressure and socio-
economic factors (Omole and Alakinde, 2013). Kehraatd Huie (1983) classified solid waste
principally as garbage, ashes and rubbish. Theagarincludes organic matter resulting from
preparation and consumption of food. Ashes inchaseains of cooking and heating process and
rubbish may be papers, rags, wood, leaves and ntrebiodegradable materials such as glass,
metal and polythene materials. Sharma P.D. (200R)ssified solid waste as garbage which
include man made waste from food, rubbish comprisédnon biodegradable or non
decomposable waste either combustible (such aggapeod and cloths) or non combustible
(such as metals, glass, ceramics and polythendjesAsomprised of residues of combustible
solid fuels, large wastes are made up of demaliind construction debris and trees, dead
animals and finally sewage- treatment comprisednaterials retained on sewage treatment
screen, settled solid and biomass. The currerg sfaplastic bag waste pollution in Nigeria is
alarming. Several environmental impacts includirigckage of waterways and choking of
animals, soils and mosaic litters of pure wateheam the landscape requires urgent attention
(Ogwoet al.,2013).

In most cities of Nigeria refuse disposal and stavater drainage are inefficient, refuse are
disposed indiscriminately and there are inadeqdef@ed channels for storm water drainage. It
is very common to find the drainage lines beintgdilup with refuse after rainfall. The refuse
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from these roadside dumps are very good pollutahthe stream, groundwater and entire the
environment. The ugly scene that welcomes guestores approach Karu is becoming
worrisome. The entire Abuja- Keffi Expressway, esakly at Mararaba and other major routes
in the study area are often blocked by flood whenehere is heavy downpour. Therefore there
is need to assess the effects of municipal solistevgeneration and management in Karu. This
study is therefore aimed at looking at the envirental impacts of roadside disposal of solid
wastes that characterized the main expresswayltbsects Karu spanning from Mararaba, One-
Man Village, Ado, New Nyanya, Masaka, Kuchikau, &wBalefi as well as cluster of other
shanties at the Nasarawa state border with Fe@apital Territory (F.C.T) Abuja and make
suggestions on waste disposal and managementridfavker deterioration of the environment.

MATERIALS AND METHOD

The study area is Karu, the Headquarters of KaraLGovernment Area, located in the western
zone of Nasarawa state and suburb of the FedegtaCaerritory (FCT) Abuja, the Nigeria
Capital. The sample area spans from Mararaba, Careillage, Ado, New Nyanya, Masaka,
Kuchikau, Auta Balefi as well as a cluster of otlsbanties at the Nassarawa state bordering
FCT. In this study the major Abuja — Keffi Expresgmwhich dissects Karu Local Government
area stretching from Mararaba to Auta Balefi anldeotmajor streets in Mararaba, One-Man
Village, Ado, New Nyanya, Masaka, Kuchikau are stdd as the main focus of the study.
Qualitative data which was mainly primary data waserated by carrying out oral interviews
and field observations towards getting an in-degoid holistic assessment of the environment
and the secondary data was obtained from deskwawigthod where information were obtained
from relevant literatures on the subject mattere Thterviews were semi-structured and a
purposive sampling method was adopted, there dfter qualitative data was analysed
descriptively.

RESULTS AND DISCUSSION

The study focused on seven settlements along thgaAb Keffi Expressway ranging from
Mararaba, One-man Village, Ado, New Nyanya, Masadachikau and Auta Belafi. Each of
these settlements is responsible for solid wastergéion within their individual jurisdiction. A
World Bank Assisted Project called Supreme with IK&iocal Government Area Council
undertakes the cleansing and waste managementssxefthe study area.

Mararaba

Mararaba is the closest settlement to F.C.T. Abtlye,largest settlement and the commercial
nerve centre of Karu Area Council. The area is\lyiginplanned, there are no defined streets
and house numbers, the major and only accessiatisrare the Abuja — Keffi Expressway and
the Abacha road. As shown on Figures 1-3, the mBapressway is characterized by heaps of
municipal solid waste dump. The composition of thiaste is very complex, they comprised of
synthetic materials, electronic wastes and biodkidi® materials. The synthetic wastes are
made up of plastic materials, bottles, empty metaltainers and remains of polythene bags of
sachet water, the so called “pure water”. High djtias of plastic waste are generated from food
containers and beverages, empty containers ofebwtter and other polythene materials. The
electronic wastes commonly found in Mararaba ratesiaste dumps include discarded pieces
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of television sets, computer parts, and electrimdbs and discarded electrical fitting. Other
synthetic materials such as used tyres and alk sdrplastics and polythene materials are also
seen in the complex composition of the solid wastédararaba.

Figure 1. A heap of complex municipal solid waste on tbadside of Abuja-Keffi Express
way at Mararaba.
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Figure 2: A heap of Complex municipal solid waste on thedside of the popular Abacha road
at Mararaba.
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Source Field work, 2013
Figure 3. Another heap of complex municipal solid wastelmroadside of Abuja-Keffi
Express way around Sharp Corner at Mararaba.
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Source Field work, 2013

The biodegradable solid waste sighted on the rdaddumps at Mararaba are mostly household
consumable materials such as kitchen remains, rdisdafood items, yard wastes, pieces of
clothes and discarded cartons that were used fckaging. These solid waste materials are
dumped on the roadsides at Mararaba in severaklteaesignated temporary dumpsites and are
evacuated weekly by Supreme, a World Bank AssiBtegect that undertakes the packing of the
refuse. There is no special organized systemlaf s@ste collection by the Waste Management
Agency. The only alternative for the residentsasdimp the solid wastes on open designated
points along the major Expressway and other intamats, where they remain for days or
weeks before evacuation to the permanent dumpsites.

One — Man Village

One-man village is a new suburb that came intotence as a result of spillover population and
settlement growth from Mararaba. This area is atsowell planned; there are no defined streets
with house numbers. As shown on Figures 4 andlkbl waste materials are dumped along the
major routes especially the Abuja — Keffi Expresgwa open ground. Because of the economic
status of the residents of One-man village who ragstly low income earners and petty
businessmen/women, the composition of the solidevas showed on Figures 4 and 5 is mostly
biodegradable materials which are mainly houseeidains and discarded remains of food,
polythene bags from sachet water, discarded ptasic other discarded containers that were
used for packaging as well as remains from constnucites. The residents here did confirm
that solid wastes are been evacuated on weekls iBsiSupreme, a World Bank Assisted
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Project. There is no house to house or organiygsi@s of refuse collection apart from the open
roadside dumps.

Figure 4: A mountain of mixed organic and in-organic soldste on the roadside of Abuja-
Keffi Express way at One-man Village.

Source Field Work,?d13
Figure 5. Another mountain of complex municipal solid weaeh the roadside of Abuja-Keffi
Express way at One-man Village.
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Ado/New Nyanya

Ado is the Headquarters of Kakwcal Government Area Council and the seat of thditional
ruler of Gbaggi in Nasarawa State. It is an aricgattlement that recently experienced a fast
growth rate with mostly low income earners and ypebusinessmen/women from the
neighbouring F.C.T. The area is not well plannath vdefined road networks system and
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therefore house numbering is completely absentlid Seaste dumps are commonly sighted
along the main road that goes into Ado and the &buKeffi Expressway stretching up to New
Nyanya which has the same morphology and strugtitheAdo.

Figure 6: A mountain of complex municipal solid wastes dre troadside of Abuja-Keffi
Express way at Ado, Karu (the waste is mostly d®a polythene materials).

Source Field work, 2013

Figure 7. Scattered complex municipal solid waste on taslside of Abuja-Keffi Express
way at New Nyanya, Karu.
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Roadside refuse disposal is the only means of sadste management by the residents in these
areas. Because of the low income status of thabitdmts of these areas the solid waste
composition here is dominated by biodegradable maggemainly kitchen remains and yard
wastes, discarded plastic and polythene materais sachet water (pure water). Garbage heaps
emitting foul stench are what assail ones two senggen approaching some of these open
roadside solid waste dumps as shown on Figuresl @ an

Masaka/Kuchikau

Masaka and Kuchikau are both ancient villages tsbed prominent attention in terms of
population growth and urban expansion without comsneate urban planning and
infrastructural development. These two settlementdanned urban growth especially Masaka
has exceeded all other settlements in Karu indkeflve years, but there are no planned road
networks and proper house numbering for easiettifction. The only method of municipal
solid waste management in Masaka and Kuchikau isggn dumping of the solid wastes at
designated points along the major Abuja-Keffi Exggrgay that dissects the two settlements.
These refuse materials as shown on Figures 8 awh€ist mainly of biodegradable materials
from household and yard wastes, discarded polytheaterials of all sorts and discarded plastic
as well as remains of chemicals from constructiod &novation works. The field work
revealed that the open solid waste dumps which @ageoffensive odour are evacuated on
weekly basis by the World Bank Assisted waste mamemt agent, Supreme. However it's
unfortunate to note that these municipal solid essire dumped on bare open ground and most
of the wastes are dispersed by wind or runoff durtorrential downpour littering the
neighbouring landscape before evacuation date.

Figure 8. A heap of mixed biodegradable and non biodedpadaunicipal solid waste on the
roadside of Abuja-Keffi Express way at MasakarlKéhe waste is dominantly empty sachet
water bags).
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Figure 9. Scattered municipal solid waste onrtizelside of Abuja-Keffi Express way at

Kuchikau, Karu.
Source Field work, 2013

Auta Balefi

Auta Balefi a settlement located almost 30km awaynfFCT that used to be a small village but
has grown into a large settlement of low incomae. The settlement is also characterized by
lack of proper urban planning; there are no prapead networks and no numbering of houses.
The only method of solid waste management is bynafisposal at the shoulder of the main
Expressway as shown on Figure 10. The municigal saste composition here is dominated
by biodegradable materials mainly food remainsdyaand some synthetic materials such as
plastic, polythene and chemical remains from baogdi

Figure 10. A heap of mixed solid waste on the roadsidewbAalefi, Karu.

10
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ENVIRONMENT IMPACTS

The disposal of municipal solid waste by the rodelsn Karu has negative impacts on the
general environment. The heaps of garbage emitiifensive stench welcoming guests as one
enters Karu, spanning from Mararaba, One-man é|ldglo, New Nyanaya, Masaka, Kuchikau,
Auta Balefi as well as cluster of other shantiethatNasarawa State border with Abuja the FCT
made Karu a twin, but dirty environment to AbujéheTmountains of refuse dumps which
decorate the major roadsides in Karu serve as taaebuts for rodents and snakes. These
rodents are known to be vectors of the deddiysa feveand the snakes are also known to be
poisonous reptiles. Also the biodegradable wastwesas good breeding grounds for
cockroaches, houseflies and also create stagnater wich serves as breeding ground for
mosquitoes. These spread various diseases likerehdyphoid fever, malaria and yellow fever.
It therefore impacts negatively on the health efitbsidents.

The garbage are been washed from the heaps of wabte at the shoulder of the roads by
rainstorm scattering all over the environment. 8ahthese solid wastes are been washed by
rainstorm into the drainages/qgutters that were nfadéee flow of water and end up blocking
them preventing easy flow of water and subsequde#igt to flooding of the highway and even
people’s homes. The blockage of the drainagesobg svaste especially non biodegradable
materials such as plastics and polythene matdeatkto a situation where stagnant water bodies
and un-cleared drainage/gutters run right in fidiving quarters and major highways as shown
on Figures 11 and 12. These blocked gutters aomtdot of debris including decomposable
ones with offensive stench which attracts flies atgb contain harmful bacteria which are
pathogenic to humans.

Figure 11: A heap of mixed solid wastes removed from a k#ocdrainage channel on the
popular Abacha Road, Mararaba.

..__‘\ 4 i

Source Fie

Id Work 201%

11



International Journal of Environment and PollutResearch
Vol. 1, No 1, pp.1 -19, September 2013
Published By European Centre for Research TraiaimgDevelopment UK

Figure 12 A Heap of mixed garbage removed from a blockaan@dge channel along Abuja-
Keffi Expressway, near Sharp Corner — Mararaba.
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éburce Field work, ﬁ2613

The blockage of drainages by debris moved fromseefdumps by runoff during storm is the
major cause of flood in most cities. Toyobb al (2013) observed that empty sachet water
disposed in gutters caused blockage of drainageshwdonstitute to the level of flood during
heavy downpour, and this is the characteristicsufeaof Abuja-Keffi Expressway especially
around the Mararaba area and before the Bridge m¢-rm@an village as shown on
Figures 13 - 15.

Apart from the physical damage caused by roadsisigodal of municipal solid wastes to the
environment, studies have shown that most of thehsyic or non biodegradable materials
which are disposed in these open roadside dumpsined some harmful chemical elements
which have their origin in the decomposing highusef dumps that dot the entire landscape of
Karu area. Yusuf (1983) is of the opinion thatrolml elements released from refuse dumps
into soil profile in Kano metropolis contribute tiwe pollution of soil and this is also expected in
the study area (Karu). The major sources of paltuth urban areas are from urban wastes of all
categories. Farouk (1987) and Olofin (1991) tratedpollution of ground and stream water in
Kano to refuse dumpsites. Iguidi al (2001) also observed that several chemical elentens
their origin from the decomposing high refuse duntipst dot the landscape of the built up
section of the catchment area of Kubanni dam, Zaria

Butu and Ati (2013) traced the sources of some date@melements such as europium,
manganese, arsenic, zinc and copper into Kubarmi ttiat is used for domestic purposes to
loading of debris that contain these metals fromrdégfuse dumps that dot the entire landscape.
Some of these metals could be toxic to human hedihtu and Bichi (2013) also linked the
presence of chromium, cadmium, cobalt, zinc angoeppn Galma dam, Zaria to the washing of
these metals from refuse dumps in Galma catchrmeat a

12
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Figure 13 Another heap of mixed garbage removed from &Ked drainage channel along
Abuja-Keffi Expressway at another location at Mata.

Source Field work, 2013

Figure 14. Another heap of solid waste coveringjegualong Abuja-Keffi Expressway at One-
man Village, Karu.
T
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Source Field work, 2013

Figure 15 A blocked drainage with mostly Synthetic munaipolid wastes at Abuja-Keffi

Expressway Mararaba (the gutter is covered witldl ixg@s and other synthetic wastes).

13



International Journal of Environment and Polluti®esearch

Vol. 1, No 1, pp.1 -19, September 2013

Published By European Centre for Research TraiaimgDevelopment UK

Source Field work, 2013.

Butu and Iguisi (2013) observed that heavy metath sas chromium, antimony which exist in
most household materials have been washed intsdihalong Kubanni River in a high level of
concentration. Butu (2013a) observed that debassported by runoff into Kubanni stream
which is used for domestic purposes contained legiels of metal contaminants. He also
observed that some metals that are leached intedih&om refuse dumps and transported into
the Kubanni waterway through subsurface flow dumaigy period contributed to pollution of
the water system.

Addo et al (2012) studied the pysico-chemical characterisbicsvater samples from Mokwe
Lagoon Ghana and observed that there was high heneict of metals which reflected
anthropogenic effects of contamination and attedut to refuse or solid wastes as one of the
major sources. Barakat al (2012) also linked metal pollution in Day Riverttee urban solid
wastes from Beni-Mellal city, Morroco. Butu (20)3lmoked at the seasonal variation in
concentration of some heavy elements in surfacervedtthe lower region of Galma dam, Zaria
and discovered that the level of concentrationfobmium was high in the dam in the rainy
season and concluded that the metal was washethmtdam from debris that dotted the entire
dam area because chromium is a household relateed me

Gamboa -Rodriguert al (2012) traced the presence of zinc and lead ina3@&b Lagoon,
Mexico to pluvial discharges from city around tlagdon that washed roasted irons and carry
domestic discharges, paints and roof of insulatitabris of building as well as oil and
combustion particles from automobile combustiorhe Pproliferation of urban settlements and
slums with heaps of refuse dump around the Ebut@a Breek has resulted in deterioration of the
water quality of the creek, some of the effectshe pollution include aesthetic nuisance of
sludge, accumulation, offensive odour, microbialntamination, increasing organic load,
increased turbidity, reduced dissolved oxygen asd bf biodiversity due to decimation of biota
(Etim, 2012). The negative impact of solid wastes the environment in recent time is
becoming an issue of concern especially on groutelveand other water sources. These wastes

14
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migrate from dumpsites or landfill and release yttalhts that pose a high risk to groundwater
resources if not adequately managed (llezral., 2002).

Rajkumaret al (2010) also observed that the environmental problexisting in the areas of
developing countries, municipal solid waste managénand its impact on the groundwater
quality have been the most prominent in the regeairs and the case in Karu cannot be an
exception. Solid waste generation in Karu is vaghtas observed from the field and shown on
Figures 1 to 10 due to the economic status andlatpo density. The highest quantities of the
waste are organic materials from food and yard @gasA large quantity of plastic and polythene
wastes are also generated from food containergrages and packaging materials. There is a
high correlation between waste generation quangtglity and income level. This therefore
explained the high volume of solid waste in Kar&.opulation, income, economic growth,
season, climate change and social status are tjeg determinants of waste generation and
composition (Ayubaet al., 2013). This is clearly exhibited in the structwt the waste
generation and management system in Karu. It ism/anwn site to find heaps of open solid
waste at the shoulders of major streets in thealedcdesignated waste collection points in Karu
for days or weeks with no apparent attempt atrggtiid of them with all the attendant risk of air
pollution, ground-water pollution, flood risk antdher environmental nuisances. Although it is
confirmed that these roadside solid wastes are beacuated by the appropriate authority, the
method of collection is out dated and prone to memnental contamination physically and
chemically.

Several scholars have proved that most of the stintimaterials and the e-wastes that are
contained in the open roadside disposed municipid svastes contain toxic metals that are
lethal to humans, plants and other living organism&ronget d (2002) observed that heavy
metals concentration in soils as a result of itraawith contaminated water has serious health
implications on human health. Some of these heastals are neurotoxin and carcinogenic and
continuous intake as a result of consumption otammmated vegetables will affect the central
nervous system, the endocrine system and kidneysayle exposed to these toxicants (Oleitri
al., 2010; Amonoo — Neizer and Amekor, 1994). Sdveadies linked the presence of heavy
metals such as lead and cadmium to cases of cogydisorders especially in kids (Kogetsal,
2005; Myers and Davidson, 2000; Weiss, 2000).

Shagalet al (2012) observed that vegetables tend to absortaecuimulate cadmium and lead
and suggested that vegetables for human consumgiionld not be cultivated in areas where
refuse dumps are close to, because municipal e@gles are the major sources of these metals
in our environment. Most of the synthetic matevidisposed in these municipal solid wastes
collection centres by the roadside are suspectedotdain toxic metals such as lead and
cadmium. The result of the study showed that futnahsports a lot of this solid debris that are
disposed by roadside in Karu area, thereby coritnguo environmental deterioration. Banadda
(2011) observed that runoff during rainy seasorreiases the concentration of nutrients
(elements) and in turn affect the environmentalligu@specially the water quality. Water
movement is a complex system with so many factaterchining the transportation and
dispersion of pollutants in a given environment.
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Heavy metals are common chemical pollutants thateasily transported and dispersed in our
environment and Karu especially Mararaba cannaarbexception for presence of these lethal
elements. Most of the electronic and electrictinfys that are commonly seen in most of the
refuse dumps in Karu contain a lot of heavy methdéd are carcinogenic to humans. Heavy
metals are non-biodegradable and persistent emagotal contaminants which may be

deposited on the surface and then absorbed intotitsaes of vegetables and might be
accumulated in the food chain with risks to heaktanimals and humans which are sensitive to
metal toxicity (Dobertyet al.,2012).

The results of the study revealed that there iorganized municipal solid waste collection
system in Karu and that solid waste is indiscrirtehadisposed by the roadside in the entire
study area, the study also observed that most lquidtreas of Karu are not well planned for easy
identification and collection of refuse. It is @l$ioted from the research that no form of
segregation or recycling is practiced in Karu exdaplocal scavengers. It was also observed
that the solid waste collection from these roadsidepsites is on weekly basis and this amount
to growing heaps of refuse which are easily scadtend dispersed during rainstorm. Most of
these dispersed solid wastes constitute greatmeesaith negative impacts on the environment
and the human health because most toxic chemieadezits have been proven to originate from
the non biodegradable and e-waste from the refus®sd.

CONCLUSION

Municipal solid waste generation and managemena iserious issue in Karu; due to its
environmental and human health implications. Ttoelys showed that population growth with
uncontrolled and unplanned urban expansion of thdysarea compounded the problems of
waste management. The solid waste generationaauside disposal system in the study area
fall below acceptable standard. Non biodegradéhletions of the municipal solid wastes are
the major problems in solid waste management, Isecplastic, polythene and e-waste materials
constitute physical nuisance to the environmemt.addition most of these non biodegradable
materials contain high levels of chemical elemestsch some have been implicated in the
etiology of many ailments peculiar to humans.

The biodegradable content of the solid waste deg@s$ the major highways in Karu are mostly
food remains, yard wastes, kitchen consumablesdiswhrded papers/cartons for packaging.
These materials have no direct chemical implicatidout constitute physical environmental
nuisance and also harbour bacteria and other daumgednsects, rodents and reptiles. It is
necessary to observe that not only Karu that isgpolluted by the indiscriminate dumping of
solid wastes, most growing cities of developingrtaes suffer these impacts of environmental
pollution. To avert this ugly menace, the followirsgommendations are considered,;

1. Proper orientation and environmental laws shadgut in place for the general
public.
2. Government should make quick efforts to imprthes present waste disposal and

management system of the study area by providingssary facilities for house to house
and street to street waste collections.
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3. Residents should be made to pay for the catlectf the solid waste they

generate.

4. Government to train more sanitary staff thal wducate the residents and also
enforce the sanitary laws.

5. Efforts should be made at recycling wastee this is even economically very
beneficial.

6. Government should set-up private pastmerin waste collection, sorting and

disposal. This would help in cleaning up Karu amndwvould also help in creating
employment most especially in the area of of westgcling.
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