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Waste is anything which the holder discards or intents to or required to
discard. So solid waste is any unwanted or discarded material that is
not liquid or gas. The objectives of this study were to evaluate type and
nature of wastes; estimate volumes of wastes generated; assessing handling,
storage, transportation and disposal methods of waste and potential
environmental impact. This study represents a few basic steps of municipal
solid waste management practiced in the Mbeya City Council Tanzania. A six-
month field study was conducted to identify the solid wastes management
steps such as storage at source, separation, on-site storage, collection,
transportation, treatment, reuse, recycling, and ultimate disposal. This study
addresses the role of the city authority to meet the demand of the city
dwellers in solving this emerging socio environmental issue and the
initiatives taken by some nongovernmental organizations and community
based organizations. The problems and constraints of the solid wastes
management system are also identified to find a sustainable management
concept for the urban areas of Tanzania. Rapid urbanization and population
increase of Mbeya City creates a huge generation of MSW where by Mbeya
City Council is unable to manage properly all the waste generated.
Community of Mbeya City have to be fully involved to solve the problem of
wastes generated.
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INTRODUCTION

Waste is anything which the holder discards or intents
to or required to discard. So solid waste is any
unwanted or discarded material that is not liquid or
gas(Njoku et al, 2015). Municipal Solid
Management(MSWM) is the process where sorting,
storage, collection, transportation, processing, resource
recovery, recycling and disposal of waste in certain
areas(Njoku et al, 2015). According to the World Bank
report(2012), it is approximated that Municipal Solid
Waste(MSW) would double by 2025. The solid waste
production has increased globally due to the following
reasons; population growth, economic growth  and
associated consumption behavior(Yukalang et al., 2018) In

developing countries MSW management caused serious
problems. Due to the rapid increase of urban population
results to the increase of volumes of waste generated daily.
Current global solid waste management practices aimed
at reducing MSW impact rather than preventing them
(Singh et al., 2014). MSW contributes 5% of the total
greenhouse gas (GHG) emission to the atmosphere and
this makes to be taken as a global matter rather local
environment problem. MSW emission are expected to
increase to 9% in year 2020 (Singh, et al. 2014). Globally
amount of waste generated is 1.2 Kg per person per day
(1.3 billion tonnes per year). By 2025 this will increase to
1.42 Kg/capital/day of MSW (2.2 billion tonnes per year)
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Figure 1: World’s 50 biggest dumpsites
Source (UNEP, 2015).

(World Bank, 2012). OECD countries produce half of the
world’s waste, while Africa and South Asia Regions produce
the least waste.

Waste generation in Sub-Saharan Africa is estimated to
be 62 Million tonnes per year per capital. Waste
generation in this area ranges from 0.09 to 3.0 Kg per
person per day. However Islands are the countries with
the highest rate of waste generated due to the tourism
industry( World Bank, 2012).

Most dumpsites in the world are situated in Africa,
Asia and Latin America and Caribbean with two in Europe.
Figure 1 below shows a map of 50 world’s biggest active
dumpsites. Those Fifty dumpsites have the following in
common; they pose serious health and environmental
threats (UNEP, 2015).

As urbanization increases in developing countries
specifically in Africa, the management of MSW is
becoming a major public health and environmental
problem(Omran and Gavrilescu, 2008). In Tanzania waste
management in Urban Areas is centralized. Local
Authorities are responsible for the solid waste
management. The Tanzania Local Government act of 1982
(section 55 grams) provides urban authorities with the
mandate “ to remove refuse and filth from any public or
private place” and to provide and maintain public refuse
containers for the temporary deposit and collection of
the waste(URT, 2004). In developing countries like
Tanzania Solid Waste Management is affected by the

following factors:- Financial constraints, technical factors,
inadequate service coverage and operational inefficiencies
of services(Kasala, 2014).

Local Authorities in Tanzania suffers the following
problems in managing solid waste these are: - inadequate
technical capacity, cumbersome procurement procedure
and inadequate financial resources (Kasala, 2014). These
constraints have led to the negative environment impact to
the Tanzanian Urban areas.

Mbeya City has decentralized solid waste management
services to wards and street officials whereby street and
ward staffs collect the refuse fees and pass the
information to the City Council which bring the collection
vehicle and transport the waste to Nsalaga dumpsite
(Yhdego and Kungu , 2016). Figure 2 shows Mbeya City
Council wards.

According to Sinkamba (2016) solid wastes generated in
Mbeya City per day are 167 tonnes on which only 74 tonnes
are collected and disposed. The generation rate of solid
waste per day per person is estimated to be 0.5 Kg.

Objectives of this study

To assess the activities involved in solid waste
management in Mbeya City; identify any potential
environmental impacts from separation of waste at Mbeya
City dumpsites; categorize waste material generation at
Mbeya City and recommend appropriate waste handling
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Figure 2: Mbeya City Council Ward Boundary Map
Source (MCC, 2012).

and disposal measures. The paper was written as review
study based on published and unpublished information
gathered by the author from different sources including
department of Environment and Solid Waste Management
at Mbeya City Council as well as public data on the current
practice of solid waste and disposal. The paper considers
Mbeya City council with regards to solid waste generation,
composition, recycling, collection, transfer systems and
disposal methods. It reviews the current practice of solid
waste management and its recycling focusing on a range of
solid waste management options.

Overview of Municipal Solid Waste Generated in
Mbeya City

The population of Mbeya City is 385,279 according to the
National Census conducted on year 2012. Currently
population is estimated to be 564,734 inyear 2018 with
the population growth rate of 3.76% of Mbeya City. The
rate of generation of solid waste in Mbeya City is about 400
tonnes/day with an average generation rate of 0.7
Kg/person/day. The collection capacity is about 140

tonnes/day(35%) and recycling capacity is unknown as
there isno clear data for this. According to the study
conducted , the waste composition in Mbeya City is largely
dominated by food waste which account 76% of the total
waste(Figure 3).

Legislation and Policy Frame Work

Polices which are directly related to the City growth
originates from both the central government through the
Ministry of Local Government and Regional Administration
and Regional Commissioners Office. Policy issues are
solicited from the street (mtaa) committee, ward
development committee and thereafter are discussed in
respective council committee and then tabled before the
full council for approval and implementation. At city level
involves  the daily environmental management
responsibilities including the implementation of National
priorities. Policy at National level is coordinated through
activities of the department of environment and National
Environmental Management Council (NEMC). NEMC
provides technical supports to various stakeholders in



Int. Res. J. Public Environ. Health 48

B Food Waste

B Flastic

u Metals

W Papers

B Textile

B Glasses
Waoods

Others

Figure 3: Composition of solid waste generated in Mbeya City

Source (MCC, 2012)

form of expertise and information.
Source Storage and Collection of Waste

The primary storage of solid waste in Mbeya City is
handled by the City dwellers who stores their wastes in
plastic sacks and dustbins. Mbeya City has several
communal collection points distributed in different wards
and streets (Figure 4). However there are collection points
operated by the City Council where a skip buckets are
placed. The collection system is based on door to door
collection and community collection points. In door to door
system the City Vehicle moves along the streets on
specified days to pick all the wastes which are stored by
dwellers inside their premises. This activity is very
common in planned and semi-planned wards. Another
system of collection is the use of communal collection
points, where the City Council establishes points at
which all nearby residents dump their wastes . The
collection points have containers depending on the rate of
generation of the solid waste per day.

Transportation of Solid Waste
Collection and transportation of the waste in Mbeya City is

conducted with City vehicles and a few private companies
which have been assigned to deal with SWM in

institutions where the City cannot supply the service due
to limited equipment and power. Currently there are Five
(05)vehicles owned by Mbeya City Council which are used
to carry solid waste from collection centres to Nsalaga
dumpsite, which cannot afford to transfer all wastes
generated daily (Figure 5). In case of private companies
there two vehicle which transport waste to Nsalaga
dumpsite owned by Tanzania Breweries Limited (TBL) and
Coca Cola Kwanza Company. The problem facing
transportation of MSW in Mbeya City is operational and
maintenance costs. Other problems leading to poor MSW
collection are: - inaccessibility to some of the localities,
improper planning of the collection routes and frequencies
and lack of good supervision.

Solid waste Disposal

MSW in Mbeya City are disposed at Nsalaga dumpsite along
Mbeya to Makambako road. The dumpsite is made of
sanitary landfill. There are modern infrastructure
constructed in this landfill which are: - cells. Leachate
collection channels, weighbridge, parking bay, guard hut
and the main gate (Figure 6a, 6b and 6c). Private
organizations and companies are allowed to dump their
wastes here after paying a dumping fee to the City authority
and showing a permit to the dump supervisor.
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Figure 4: Solid waste collection point at Ikuti area Mbeya City
Source: (Authors, 2018)

— NG _"...’ni“’ —

Figure 5: Solid Waste Vehicle owned by Mbeya City Council

Source: (Authors, 2018)

Weighbridge is used to measure the weight of the waste
being dumped and recorded. The dumping area is fenced
and unauthorized persons are not allowed to enter into the
dumping areas. There is a proper buffer area where trees
have been planted around the dumpsite. No animals
observed around the dumpsite since most of the farmers in
Mbeya prefer zero grazing animal keeping. There are
landfill attendant who are working there. They are lacking

health protection Equipment this making them being at a
risk of being affected by the solid waste dumped.

Recycling and Re use of Solid Waste

Waste recycling and reuse is not a common practice in
Mbeya City dwellers since separation of solid waste is not
done at the solid waste generation source. There are few
businessmen who buy used plastic bottles and make some
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Figure 6a: Land Fill Cell at Nsalaga Dumpsite Mbeya City
Source (Author, 2018)

Figure 6b: Collection of Solid Waste inside Landfill Cell at Nsalaga
Dumpsite Mbeya City.

Figure 6c: Vehicle Tipping Solid Waste at Nsalaga Dumpsite Mbeya City
Source (Authors, 2018)
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Figure 7a: Scavengers collecting plastic bottles and other solid waste

Source (Authors, 2018)

Figure 7b. Collected used plastic bottles
Source (Authors, 2018)

people to collect used plastic bottles for selling, this to
some extent shows that recycling is done but with only
few people. At Nsalaga dumpsite there some local people
who are picking some solid waste materials specifically
plastic bottles. A number of people in Mbeya City are
engaging in the activity of collecting and recycling plastic
waste so as to generate income (Figure 7a and 7b). Plastic
waste collected by individual are delivered and sold to main
centres when they are sorted before sending to recycling
centres. Recycling of waste decreased the number of plastic
bottles in the street of Mbeya City (Sinkamba, 2016).

Material Processing and Recovery

The element of processing and recovery of solid waste
includes all the technology, equipment and facilities used
both to improve the efficiency of other fundamental
elements and recover usable material conversion products
or energy from solid wastes(lonesco and Rada, 2012). In
the recovering, separation operations valuable resources
from mixed solid wastes delivered to transfer stations or
solid waste processing plants. In Mbeya City Council there
are no any energy recovery activities or facilities available.
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Even though there is a potential of converting solid waste
generated into useful applications like of heat and
electricity, this is not yet utilized.

Waste Minimization and Treatment

The MSW management includes and is not limited to the
following components:-source, control, reuse, and
recycling, composting, landfilling and energy recovery. In
Mbeya City there is no controlled or planned waste
minimization program. Most of the recycling activities are
conducted by self-employed workers or scavengers.

Composting

Composting is controlled by biological decomposition of
organic wastes produces a soil like material known as
compost. Composting is natural way of recycling organic
wastes into new soil used in vegetables and flowers
gardens, landscaping and other applications. The MSW of
Mbeya City is suitable for composting due to its high
moisture and organic contents. But composting of MSW in
Mbeya is not practiced besides the available potential of
doing this.

Integrated MSW Management Approach

Integrated Solid Waste Management(ISWM) refers to the
complementary use of a variety of practices to safety
and effectively handling. It may include source reduction,
recycling, composting, combustion and landfilling. Other
aspects of ISWM are political, socio-economic and
environment. As there is no solution for MSW problems an
approach is required for evaluation , analysis and
synthesis of all aspect necessary for the selection of an
ISWM suitable for Mbeya City.

Conclusion

Rapid urbanization and population increase of Mbeya City
creates a huge generation of MSW where by Mbeya City
Council is unable to manage properly all the waste
generated. This is caused by poor management system,
economic support, human resources, infrastructure and
technological support. Door to door system should needs
to get support from all MSW stakeholders with proper
awareness , motivation and commitment campaign. The
number of vehicles carrying waste generated from the
source to the dumpsite are very few to transfer all waste
generated daily, they have to be increased to handle all
waste produced in Mbeya City. People of Mbeya City should
be trained to separate waste at their house and market
areas so as to recycle the recyclable solid waste generated
to remain with a small amount of waste to be transferred to
the dumpsite. Government support should be provided in
composting organic waste in Mbeya City since a potential of
using solid waste manure.
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