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Abstract

This paper presents an assessment of municipdl walte generation and composition in Debre Beditgrin
Ethiopia, providing an overview of the current staf municipal solid waste management, an anabfsthe
current problems in MSW collection, transportatioggycling and disposal, and few suggestions fgrawving
the MSW in the coming years. Currently, waste cositpgn in Debre Berhan is dominated by a high oigan
content, since the concentration of food and kitchaste in urban solid waste makes up the highegioption
of the waste stream. The study revealed that oBl§62of the households have access to waste colteatid
transportation services as city municipality is endapacity to provide waste collection and transion
service. 98% of the respondents reported thatchiecyis not being practiced in the town. So, tleptial of
recycling and related activities is yet to be ekplh 75% of the urban dwellers dump the waste pred
illegally and there exists no well designed dumpindandfill site, consequently urban dwellers aménerable to
surface and groundwater pollution. Urgent and imatedimprovement in building the capacities of the
municipality is necessary to meet the current dethrfanimproved municipal waste management and abeum
of recommendations are made aimed at improving/t8&/ management system.

Keywords. Ethiopia, Waste Collection, Waste Disposal, Muratiolid Waste Management.

1. Introduction

Production of solid waste is not a new phenomemzhisias old as the human civilization. Howeverause of
rapid population growth followed by economic deyetent and urbanization majority of developing coiest
are experiencing difficulties in the managementnmainicipal solid waste produced by the urban dweller
(Suochengt al. 2001). In most of the cities of the developing mvies, government and local city councils have
a mandate for the proper management of the mumhisigi@ waste from collection to disposal (Kassind &li,
2006). According to Collivignarellet al. (2004) in recent years it has been reported thatyndeveloping
countries have shown progress to improve their oipal solid waste management practices. Howesralise
of limited technical capacities and low financiasources, adequate management of municipal sotevianot
achieved. Failure to provide proper waste managemsecausing serious environmental risk and podwanr
governance. Improper management of municipal swdiste has been reported by several researcheifteireat
cities of the developing countries like in Nigeflmam et al. 2008), in India (Sharholgt al. 2008), in China
(Chunget al. 2008) and in Turkey (Berkuet al. 2005). Poor management of municipal solid wasay result
to in consequences such as pollution, low aesthatices and economic losses due to failures inctiexy and
composting valuable components of the municipaldselaste. According to Moet al. (2006) improper
management of municipal solid waste may resulenosis urban, sanitary and environmental problemsh sis
unpleasant odor, risk of explosion in landfill sseas well as groundwater contamination becaudeashate
percolation.

Developed countries are able to manage the vatypes of waste to an acceptable level, contradet@loping
nations like Ethiopia which are still struggling deal with the problem of proper management ofdsofastes.
With the current rate of urbanization municipalidolaste collection, transportation and disposakehlaeen a
major problem of municipalities in most of the Ethian cities. Collection of municipal solid wasterost of
the cities is difficult and complex because theeagation of residential, commercial and industriaste is a
diffuse process that takes place in every houseryewilding and every commercial and industrialilfey as
well as in the streets, parks and even in the tea@as available within the community. In addittorthis hilly
terrain of many cities, lack of manpower and equépta and financial constraints are factors whichraepte
the problem (Beyenet al. 2009; Daniekt al. 2010; Mulu and Legesse. 2005 and Shasnasd. 2011). Though a
few studies have been carried out in some Ethiofems however, no study till date is reportedtfar town of
Debre Berhan. The present study will help to geredata and gather information on the municipatlsahste
management in Debre Berhan town. Thus the studyj®d to provide some information to policy makers,
donors, and environmental protection practitionete are interested to assist financial, trainingl degal
provision which in turn minimize the constraints\dSWM activities.
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2 Materialsand M ethods

2.1 Study Area

Debre Berhan City was established in 1454 by Empéeca Yaeqob. It is situated in Amhara Nationagieeal
State and currently, the city has been servindhaséat of Northern Shoa Zone Administration, Déteehan
City Administration and Bassona Worana Woreda (@it The city is located at 130 kilometers noeke
direction along Addis Ababa—Dessie-Mekele routear@dsomically, the city is positioned at 9°41' Nol#titude
and 39°40' East longitude and characterized by tmoperate climate. The annual average temperafuttee
city ranges between’@ in the coldest month (August) to 26°C in the éstttmonth (April). Average annual
rainfall ranges between 814 to 1080 mm. Most oftihiét up areas of Debre Berhan City have an aétof
2750 meter above mean sea level. Generally, thegtaphy is classified as 86% flat, 10% sloppy aft 4
mountainous. The total area of the city is 2116%86tares of land. The City Administration is fumthsub
divided into nine kebele administrations (ward¥)e projected population of the city based on20@8 national
census is 79,832 of which 37,500 are women and32278n (CSA, 2008). The dominant economic actiwitie
the town are tanneries and blanket factories. Adjrice on the suburbs provides livelihood to adasgction of
society. In the town there exist one Governmentvesity, various colleges, schools, banks, hospitaith
public and private, various clinics and higher setary and preparatory schools (Debre Berhan Citg Fiear
Strategic Plan, 2006).

2.2 Resear ch Design

For the assessment of the present situation ad saiste management in Debre Berhan city, a walkttred
questionnaire with both open and close ended qestivas prepared. The questionnaire was prepared in
English and then translated to native and natidamadjuage Amhraic to ensure better understandinthef
residents. There are 9 kebeles (wards) in theasity purposive sampling was employed to selectbélks.
From the inner zone of the city kebele number 2 3ndere selected while kebele number 4 and 7 fitwen t
peripheral area of the city. Finally questionnaivesre administered to the selected households frarfour
chosen kebeles. To pick representative househmids the preferred kebeles systematic sampling basetie
document prepared by the Works and Development éBuif Amhara Regional State was used to pick
representative households. The housing units wendad in each kebele in order of their serial nunithe
house number 1, 2, 3 and so on. Hence, the saightot was used for picking the representative Hmlds.
The total number of housing units in the selectellekes was 5031. To determine the total sample Hiee
common method adopted is to use 5% of the totaulptipn; hence, 252 households were systematically
selected for the distribution of the questionnaifgart from questionnaire, interviews and focus ugro
discussions were conducted with concerned munieiptiorities of Debre Berhan City.

3. Resultsand Discussion

The current situation of solid waste managemerebre Berhan city, its challenges and recommenatixy
researchers for better management of municipal sediste are being discussed in this section.

3.1. Current state of M SW management in Debre Berhan

Waste generation, waste handling and separationageg and processing, collection and transport, farad
disposal are some of the important practices donesdéund solid waste management (Tchobanogibu.
1993). Under sub-sections current state of MSW memeent of Debre Berhan is discussed.

3.1.1. Generation and Composition of Municipal solid waste generated in City

In order to monitor and control existing waste ngeraent system and to make regulatory, financial and
institutional decisions it is necessary to chamdmtethe solid waste by its source, type and coitipos
(Hoornweg & Laura 1999). It is clear from the tallethat the selected households of Debre Berhan are
producing all types of solid wastes.

Based on daily waste generation data of 7 randeellgcted houses for one week, the waste generatierin
city was found to be about 0.55kg/capita/day. Tlregation rate is high as compared with other da@35
kg/capita/day from Bonga city (Mulu and Legesse03)0 0.18 kg/capita/day from Debreziet city (Melrat
2005) and 0.43kg/capita/day from Gondar city ofigjtia (Sharmaet al. 2011)

Out of the total waste generated 80% is degradahtk20% is non degradable but could be recyclexkifdum
quantity of waste generated was vegetable peelingsleftover food that accounts for total 33% df thtal
waste generated. A high organic content has bgmortezl by many authors in many different citiesmafst of
the developing and underdeveloped countries sudbniesia (74%) (Walhi, 2001); India (42%) (Ahkolkar,
2001); Turkey (43-64%) (Metin et al. 2003); and &tig (52-65%) (Imam et al. 2008Ash as a waste
contributes 25%, and the main reason for this a$ éhectricity and cooking gas have never beemgroitant
source of energy for larger proportions of the letwadds instead urban dwellers prefer coal and feebd.
Beyeneet al. (1999) stated that firewood, charcoal, dung calkesmajor sources of energy for cooking and
heating the house premises. Therefore, the amduastoand smoke produced from the combustion afethe
materials is immense. Dissemination and populdorabf energy saving appropriate technology mayehav
tremendous role in reducing the amount of wasteeiggad after using such products. Tachobanoghbas.
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(1993) stated that composition of MSW varies acicgydo the cultural habits and economic statushef t
residents, urban structure, density of populatiextent of commercial activity and climate. The pice of
chewing chat leave<Cétha edulis forsk) to reduce physical fatigue in many parts of couobntributed 2% of
the related wastes of the studied households.

Plastic, metallic and glass waste constitute nbaua20% of the total waste. Resource recovery fiteerwaste
stream is desirable because it cuts down the toatagfpn and disposal costs of municipal wasterbaycling
facilities are absent in Debre Berhan city. Eveopbe don’t have awareness about reuse and recyasingearly
98% of the respondents reported that recyclingoisbeing practiced in the city. So, the potentiatexycling
and related advantages are yet to be exploitedaiBable solid waste management practices likecteyand
composting helps in providing employment and incayagerating opportunity for a significant number of
people (Schubeleet al. 1996). As a limitation of study, due to unavailipiof laboratory equipments,
personnel protective devices and economic consstatime solid waste collection was limited to oflyouses
and further moisture content was not analyzedtfercbllected wastes.

3.1.2. Collection and Transportation of M unicipal solid waste

Currently, the solid waste management in Debre &®dity relies entirely on municipality, which igpected to
provide the full range of municipal waste colleatidransportation and disposal services. City mipality with
sporadic and inefficient collection system of MS¥/currently providing its services only to 25% desits.
However, collection containers have not been prexith the municipality. There is urgent need toéase the
collection efficiency for effective management ofSW by the municipality. Poor institutional capagcity
management problems and inadequate financing afatter further aggravated the condition.

Primary collection of waste is done by residentthinitheir home premises and for this they usedbuartype
of bins like baskets, buckets, empty oil drums, gagartons, plastic bags or simply they dig a pittheir
compound and start collecting the household wa&tekection of waste continues until the bin i¢efil and then
it is being either dumped illegally in other/diféett places or being transported to dumping siteoSgary
collection is been done by municipality and coli@etservice is just provided to the 25% of the Itptapulation.
City’s municipality owns only one truck for the tigportation of the waste collected. Apart fromeaxilon of
wastes, the truck is also being utilized for vasiather activities by the municipality like transfaion of
construction materials to various sites.

3.1.3. Disposal of solid waste

It has been observed and concluded that still @pgnping of the waste is the most prevailing agtipitacticed
by residents of Debre Berhan when it comes to filigposal of waste, making high probability of eonimental
pollution. Table 2 reflects the different methodsdomping of solid wastes practiced by the resigaitthe
area.

From the table 2 it is clear that the majority &84 population of Debre Berhan disposed waste illggato
public places, river and ditches. Fewer househ(2d&%) reported that they practiced burning of Weaeste in
some parts of the city to get exonerate the catbavaste. Such practice poses high risk on thel loca
environment. Improper solid waste management caalsgges of pollution: air, water and soil. Indigninate
dumping of wastes contaminates surface and groaterwupplies (Moet al. 2006). In urban areas, solid waste
clogs drains, creating stagnant water for inseeething and flood during raining season. Uncontdobearning
of waste contributes significantly to urban airlpttbn. Health and safety issues also arise fromraper solid
waste management. The U.S. Public Health Serviestified 22 human diseases linked with impropepats
of solid waste (Hanks, 1967).

Collected waste from remaining 25% of the respotsglentransported to dumping site by municipal®nly
one truck is available for transportation of waatel that too is being engaged in various othewities of
municipality. If the only available truck is assaghonly for waste disposal by the municipality eatthan other
added activities, there are sure chances that @reered by municipality for collection, transporat and
disposal of waste will significantly increase frothe present 25%. Municipality is responsible foe th
transportation of collected wastes to dumping sitkich is a plain land instead of landfill site. TMSW is
dumped on land, more or less in an uncontrollednegras practiced in majority of cities in othereleping
countries (Zurbbrug, 1999). This dumping site i femced and nearby village children and stray atsnflies
and vultures could be seen easily in and aroundihgping site, producing an unaesthetic view.

3.2. Present problems and challengeslinked with M SW management

Proper disposal and management of municipal solidtevis one of the challenging tasks faced by the
municipality of Debre Berhan. The main factors faiture of solid waste management in accordancé ttie
principle of public health, environmental proteatisocio-economic and aesthetically are summabzdalv:

« According to officials of the Municipality, duringhe last few years urban population has been
increasing and so the amount of waste generateith §kbwing urban population municipality fails to
provide service to all urban dwellers, as a resultently municipality is facing challenges in piging
efficient municipal solid waste management.
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Inadequate economical, financial, technical andsqramnel capacity of the city’s municipality is yet
another important reason.

Despite the legal provisions existing for propendiang and management of MSW there is lack of
implementation.

Societal lack of concern in (towards) solid wastanagement: efficient operational solid waste
management depends on the active participatiorothf the municipal authorities and residents of the
city. In Debre Berhan level of social input in wastanagement is critically absent. The municipadity
entirely responsible for the management for thetegsThis approach neglects many social factoes lik
participation issues in waste management in owémdkle wide range of problems associated with the
management and finally to achieve socially and remvhental solution of municipal waste
management.

3.3. Recommendations for improving the current state of affairs of M SW management
The objective of the study was to assess the mpaligolid waste management in Debre Berhan city Th
following suggestions are made to improve the eurséuation:

Awareness of residents must be increased towardsdiey, Reusing and Recycling of waste.

Proper implementation and monitoring of suitabléqgies and legal framework.

Capacity of Municipal body must be built in ternfsegonomical, technical and personnel aspects. The
municipality should increase its area of serviaettfie effective collection of wastes.

As 80% of total waste produced is biodegradableature, controlled burial, landfilling, composting
and recycling facilities must be promoted withir ttity, so as to achieve the principle of integtate
municipal waste management.

People should be made aware about the health,-sooitomic and other harmful impacts of improper

municipal solid waste management.
* Residents should start separating the waste atesdself into valuable components of MSW like glas

metal and plastic and organic waste. So that regyclould be promoted and economic benefits could

be achieved.
e Community participation, role of NGOs and concefpgbublic- private partnership must be facilitated.

e The final disposal site must be properly fenced #rate must be provision to keep the animals and

village children away from the site.
In addition to all above recommendations sociatest of people engaged in solid waste managemerthaus
protected. Generally, due social respects is n@rgio people engaged in collection and transportaif waste.

This thing must be checked and general awarenesgt bwi built for the same. So that, better cohesive

environment must be provided to those who are warkiard to make the city clean and making it achbgttace
to live.

4. Summary and Conclusions

In developing countries, with an ever increasinguation, municipal solid waste management is emgrgut

to be one of the serious problems. The impropericipal solid waste management poses a potentikltas
water, air and land pollution and poses risk to &nrhealth. Majority of waste generated in DebrehBeris of
organic nature but, no composting facility or pi@etis being seen infamong the residents of the Witaste
types like glass, metal and plastic are not bedngaled and as such the economic potential of hegyis yet to
be explored in the city. The city municipality istrin position to manage the waste completely argberly.

Municipality should increase its infrastructure arapacity in term of transportation vehicles andkaforce so
that the present service area 25% by municipahty loe increased accordingly. Peripheral urban efedty

should also be given due importance by the munitypd@he dumping site used for final disposal aiste is not
a proper landfill but a plain land. No environmémansideration has been given for selection of Hiie. City
administration should find a proper landfill sitg taking all environmental, social, economical gulitical

consideration. If proper land filling is not fealsib municipality should adopt other alternative amintrolled

burial of the waste away from the city.

Municipality of Debre Berhan is facing a number afallenges like lack of capacity in terms of finghc
technical and personnel aspects. Proper budgedtigllocated for municipal waste management. Miaikci
solid waste management is an integral part of doodl governance and one of the most visible udmnices
influencing local perception of governance. BuDabre Berhan city administration gives less attanto the
same. It is expected that city administration stiaubrk on the concept of public-private partnershiyl finally
both print and electronic media should be usedllentdor raising the awareness level of resideetgarding
proper reuse, disposal and management of MSW.

101



Journal of Environment and Earth Science www.iiste.org

ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) g
Vol. 4, No.5, 2014 ||sT[
References

Akolkar, A.B. (2001), “Management of Municipal SblWaste Management in India- Status and Options: An
overview”, Proceedings of the Asia Pacific Regional Workshop on Sustainable waste Management,
Singapore, GSETA, October 8-10, 2012.

Berkun, M., Aras, E. & Nemlioglu, S. (2005), “Disgal of Solid waste in Istanbul and along the blsek coast
of Turkey”, Waste Management, 25, 847-855.

Beyene, A., Legesse, W., Triest, L. & Kloos, H.@2D “Urban impact on ecological integrity of neantivers
in developing countries: the Borkena River in higid Ethiopia”, Environmental Monitoring and
Assessment, 153(1-4), pp- 461-476.

Central Statistical Agency of Ethiopia (CSA) (2008}ensus of Ethiopia”Population and Housing Results for
Amhara Region, Addis Ababa.

Chung, S.S. & Carlos, W.H.Lo. (2008), “Local wastenagement constraints and waste administrators in
China”, Waste Management, 28(2), 271-281.

Collivignarelli, C., Sorlini, S. & Vaccari, M. (2@0, “Solid Wastes Management in Developing Cousti€D-
ROM of |SWA 2004 World Congress, October 17-21, Rome, lItaly.

Daniel, A.D., Tsutsumi, J. & Bendewald, M.J. (201®Q)rban environmental challenges in developingesitthe
case of Ethiopian capital Addis AbabatVprld Academy of Science, Engineering and Technology, 66(6),
397-402.

Debre Berhan City Five year Strategic Plan (20Q&), Municipality, Debre Berhan.

Hanks, T.G. (1967), “Solid Waste/Disease relatigmsh U.S. Department of Health, Education and \At&lf
Solid Waste Progranffublication SW-1c, Cincinnati, Ohio, USA.

Hoornweg, D. & Laura, T. (1999), “What a Waste:i@dNaste Management in Asial}orking Paper Series
No.1. Urban Development Sector Unit, East Asia and Pacific Region, The World Bank, Wagton, DC.

Imam, A., Mohammed, B., Wilson, D.C. & CheesemarR.(J2008), “Solid Waste Management in Abuja,
Nigeria”, Waste Management, 28 (2), 468-472.

Kassim, S.M., & Ali, M. (2006), “Solid waste colliégn by the private sector: households’ perspeetiedings
from a case study in Dar es Salaam city, Tanzahiabjtat International, 30, 769-780.

Mebrate, G. (2005), “Analysis of types and quantifysolid waste generated and of management methods
practiced by the households of Debre-Ziet townt Bi®a”, Abstract of all students research projects,
Jimma University, Ethiopia, 83-84.

Metin, E., Erozturk, A. & Neyim, C. (2003), “Solid/aste Management practices and review of Recovaly a
Recycling Operations in TurkeyWaste Management, 23, 425-432.

Mor, S., Ravindra, K., Visscher, A., Dahiya, R.PC&andra, A. (2006), “Municipal solid waste chaegiztation
and its assessment for potential methane generati@mase study”Science of the Total Environment,
371,425-432.

Mulu, T. & Legesse, W. (2005), “Analysis of the &mand amount of Solid Waste generated and adopted
Disposal Methods by the Residents of Bonga Cithiopian Journal of Health Sciences, 15 (2), 157—
165.

Schubeler, P. (1996), “Conceptual framework for moipal solid waste management in low-income coestri
United Nations Development ProgratdMP Working Paper Series no. 9, St. Gallen, Switzerland:
SKAT.

Sharholy, M., Ahmad, K., Mahmood, G. and TrivediCR(2008), “Municipal Solid Waste Management in
Indian cities — A ReviewtWaste Management, 28(2), 459-467.

Sharma, H.R., Abebe, T., Admassu, M., TeshayeAJeffa, T., & Emana, M. (2011), “Municipal Solid \Ma
Management and Community Awareness and Involveimddianagement and Practice: an overview and
a case study from Gondar town of Ethiopikit. J. Environment and Waste Management, 7(3/4), 294-
304.

Suocheng, D., Tong, K.W. & Yuping, Y. (2001), “Meipal solid waste management in China: using
commercial management to solve a growing problestiljties Policy, 10, 7-11.

Tchobanoglous, G., Thiesen, H. & Vigil, S. (1993Mtegrated Solid Waste Management: Engineering
Principles and Management Issues”, McGraw-Hill JiNew York, USA.

Walhi, J. (2001), “A long way to Zero Waste Managen, Proceedings of the Waste-Not- Asia Conference,
Taiwan, Global Alliance for Incinerator Alternatives.

Zurbbrug, C. (1999), “The Challenges of Solid WabBlisposal in Developing CountriesSANDEC News
EAWAG/SANDEC, Swiss Federal Institute for Environmental Sciersmed Technology (EWAG),
Uberlandstrasse133, Switzerland, 10-14.

102



Journal of Environment and Earth Science www.iiste.org
J LN |

ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online)
Vol. 4, No.5, 2014 IISTE

Table 1: Composition of Municipal Solid Wastesin Debr e Berhan city

S. No. | Type of Waste Percentage of Waste (weight
basis)
Biodegradable wastes:
1 Vegetable and leftover food 33
2 Paper waste 20
3 Ash, wood and charcoal leftover 25
4 Chat leaves and sticks 02
Non-degradable wastes:
5 Plastic waste 13
6 Metallic waste 04
7 Glass waste 03
Total 100

Table.2: Types of Disposal methodsin practicein Debre Berhan city

S.No. Disposal Methods No. of Respondents Remarks
1 Public open spaces 130 51.587% lllegal

2 River and Ditches 52 20.6359 lllegal

3 Municipal carts 63 25% Legal

4 Burning 7 2.77% lllegal

Total 252 100%
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