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- ABSTRACT

This study has been presented in order of introduction
of the study, background of the garbage problem at various
levels, analysis and findings, and then recommendations

and conclusions,

This study critically examines the nature of garbage
management practices in a low income area (Dandora
Settlement) and high income estate (Plainsview) in Nairobi
and the resulting problems. Tt consequently gives
suitable recommendations to resolve the problems. Viable
garbage management alternatives have been considered
and they include measures such as privatization of
garbage services, and garbage collection by scavangers
with a view to reducing the current phenomenon of rapdily
accumulating garbage heans in the study areas which the

Nairobi City Commission (NCC) cannot handle effectively

Besides, the study has also examined the various
benefits arising from using the alternative garbage
management techniques. 1In the case of garbage collection
by scavangers, the social and economic benefits that
arise such as creation of employment opportunities and
income generation have been analysed besides examining
the lifestyles, habitats, and saving and investments
patterns of the garbage collectors, Appropriate

recommendations to enhance this activity have been given,
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In general the study established that the problem of
garbage management in Dandora area especially is
escalating with the increasing population of the area
and falling garbage handling capacity of the Nairobi
City Commission's Cleansing Section, The result has been
increasing uncollected garbage heaps in thevstudy areas
whose adverse effects if not remedied immediately will
seriously affect the quality of life of the residents
and the environment. Proposals to the problems both
in short and long term have been given to attempt to
improve the situation and hence make contribution to

further development of the economy of Nairobi,
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CHAPTER ONE

INTRODUCTTION

1.0 INTRODUCTION

Nairobi City may be viewed as an organism and
therefore a generator of waste. It has inputs which it
utilizes and outputs which are either used or must be
disposed of. This metabolic nature of the city calls
for proper urban management practices. One of the most
visible outputs from Nairobi city is garbage which is
generated by residential land use. These garbage must
be disposed of properly if health and environmental
problems are to be averted. Garbage disposal is

imperative for both aesthetic and hygienic reasons.

Solid wastes are all the wastes arising from human
and animal activities that are normally solid and are
discorded as useless or unwanted. Garbage one form of
solid wasfes, refers to animal and vegetable waste
resulting from handling, preparation, cooking and serving
of foods. It is composed largely of putrescribe organic
matter and its moisture. Garbage originates primarily
in home kitchens, stores, markets, restaurants and other
places where food is stored, prepared or served. The
term does not include food processing waste from

industrial activities (Tchobanglous, 1977).

This study looks at the management of garbage
collection and disposal in a low income residential

settlement - Dandora estate, Visa Viz a high income



residential area - Plainsview estate. This is with a view
to planning for and providing better and efficient
garbage collection and disposal services especially

to the currently underserved low income residential
settlement of Dandora as well as improving garbage

services provision to a residential settlement like

Plainsview.

This study attempts to look at efforts that can
be put to improve garbage management by the relevant
authority the Nairobi City Commission in Dandora
and Plainsview areas as well as the whole of Nairobi.
Consequently it also looks at the constraints and
potentialities that arise thereof as well as the necessary
remedial measures in order to attain a more effective

garbage management system.

The problem of garbage management in Dandora and
Plainsview areas in being looked at against the
background of that broad problem in the whole of
Nairobi (see maps numbers 1 and 2). Garbage handling
services in Nairobi have been deteriorating for some time.
The early 1970s saw more waste being collected than it is

today although the population and refuse production has

increased (see table 1).
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Table 1: Annual Refuse Collection Capacities (1974-1987)

YEAR TONNES COLLECTED

1974 173,783

1975 192,082

1976 , 186,524

1977 202,229

1978 197,619

1379 B0 906

1980 187,595

1981 178,834

1982 ) 178,136

1983 159,974

1984 : 144,650

1985 136,805

1986 Not available

1987 66,248 upto
July 1987

Source: Cleansing Section, Nairobi City Commission (NCC).

The need to improve garbage management in Nairobi

is seen against the background of the already large
population of 1.5 million persons (Stren & White, 1989)
which is rapidly growing at the rate of 7.5% per annum,
The bulk of that population (60% as per 1988, Annual

Report by Nairobi City Commission's Planning Unit) is



settled in the low income residential areas where
infrastructural services such as health, garbage etc.

are already in a deteriorating state.

1.1 PROBLEM STATEMENT

People in Nairobi continously‘produce large
quantities of garbage which they cannot ordinarily
dispose off safely, effectively or economically
themselves. Such materials cannot be accumulated on
individual or communal properties without mehacing
public health, utilising valuabie space needed for
other purposes, causing nuisances and generally

detracting community appearance.

The problem of garbage has been found to hit more
hard the low income areas, where the amount of garbage
produced continue to increase not only in terms of
pounds of garbage generated per person per day but also
in volume (Jackson, T 1989). 1In these areas, health and
environmental quality is being threatened by excessive
dumping of garbage on open spaces, road reserves etc.

which go uncollected for several days and weeks.

Dandora estate has been chosen for this type of
study, because there, garbage is generated in a highly
densely populated area, where virtually all land available
is covered by buildings and other developments and hence

no space is left for storing waste, Secondly due to



the increasing population in Nairobi and also the
increasing population proportion of those in low income
bracket, we find that the influx of people into Dandora
and other low income residential settlements is very

high and hence of great concern.

According to the Nairobi Metropolitan Growth
Strategy study (1973), Dandora area is one of the
industrial zones in Nairobi that has been set for further
industrial expansion and this might attract more workers
to reside there. Besides, going by the Nairobi City
Commission (NCC) housing and planning standards, Dandora
represents a typical low income residential area.
Development conditions in that area portray typical
problem situation that affect the development of garbage

management services in low income areas.

In Plainsview area, the problem of garbage services
is relatively not of as great magnitude as in Dandora
estate. Social and economic conditions of the two areas
differ to some extent. 1In view of this, garbage
handling in the two areas is being studied with an aim
of providing appropriate recommendations that will see
the improvement of garbage management in those areas.
Besides, solutions to garbage management problem are
never of a general application - solutions need to be
tailored at least to the local behavioural, environmental

and social conditions (Subrahmanyan & evijetanovia, 1986).



A 1989 study in Nairobi conducted by United Centre
for Human Settlements (UNCHS) revealed that the average
garbage collection frequency being achieved by NCC in
low income residential areas was once per 7-14 days,
against once per 7-10 days in high income areas. 1In
1989, there were 38 vehicles being used for garbage
handling in Nairobi against the present (1990) average
of 32 vehicles whose number usually ¢ 1 goes down to
27 due to regular mechanical breakdowns. This has
affected garbage services especially in the low income
areas. More evidence of deterioration of garbage
services provision in Nairobi has been provided by a
special technical study prepared for World Health
Organisation (WHO) on, Solid Wastes by SWECO (1974). 1t
was found out that the performance of refuse collection
as per 1974 stood at 2 times a week. A decline in the
provision of garbage services in Nairobi overtime can
also be witnessed from the falling refuse collection

capacities (see table 1)/

According to the 1969 Kenya National Population
Census Report, Dandora had a population of 22672 persons
which grew to 77,000 persons in 1979, and was estimated
at 149,000 in 1985 by the Third Nairobi Water Supply
Project Report (1983). The same study projected that
Dandora estate would have a population of 219945 in

1990 and 326,000 persons in 1995 using a 1985-95



population growth rate of 8.1% per annum. A UNCHS .
refuse study (1989) estimated that in Nairobi, the

per capita refuse generation per cay 18 0.5 kg:~  And

the NCC's Cleansing Bection annual report (1990)

on refuse capacities estimated that they collect

between 270-350 tonnes per day depending on vehicle
avallability against an estimated daily waste generation
of about 850 tonnes. A further 100-150 tonnes is
delivered by traders directly to Dandora tip site and
approximately 20 tonnes is collected by private waste

contractors.

If these figures are accepted it represents a daily
per capita garbage collection of between 0.25 to 0.32 Kg.
Even when allowance is made for the recycling of
materials such as paper, cardboard, metal, glass plastic
and kitchen wastes etc. it is a reasonable assumption
that some 30-40% of NCC refuse is disposed of by illegal
dumping on waste ground (eq. on open spaces, road
reserves ) particularly in the low income and
underdeveloped housing areas where NCC garbage collection

frequency is erratic.
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e STUDY OBJECTIVES ARE:

1 To identify and assess the nature and magnitude
of the problems facing garbage management in

Dandora and Plainsview areas.

2, To evaluate the alternative methods of garbage

management and the accruing benefits.

1,3 STUDY ASSUMPTION

1, A higher proportion of the city population will
continue to seek for housing within the low income

areas as the level of urbanization rises.

1.4 SCOPE  OF STUDY

This study has been carried out to examine, the
NCC's present garbage services provision to Dandora
and Plainsview areas, the garbage management problems
and also make proposals for improving the efficiency
of the present garbage services in those study areas
and Nairobi as a whole. The study has also examined the

various adverse effects caused by uncollected garbage.

Besides the study has also examined the various
alternative methods of garbage management in Nairobi
and finally given appropriate recommendations to
preferred alternative strategies. It has also given
a set of proposals on institutional, managerial,

financial and technical matters relating to NCC's
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operations so as to enhance its performance on garbage
services. This is to enable the NCC to provide improved
and sustainable garbage services especially to residents
living in low income areas as well as other settlements

in Nairobi.

This study is organised in five chapters. Chapter
one forms the introduction of the study whose elements
include problem statement, objectives of study, assumption,
data collection methods and analysis, scope, limitations
and literature review. Chapter two looks at the
background of the problem at global and Kenyan levels as
well as in Nairobi and at the level of the study areas
Dandora and Plainsviewy. Chapter three and four look
at field study analysis and findings while chapter five

is on study recommendations, proposals and conclusions.

243 DATA COLLECTION AND ANALYSIS METHODS

To understand the magnitude of garbage management
problems in the study areas, data on garbage handling
practices as well as trends in the study areas was
collected from secondary and primary sources. This
included data on economic, social and physical conditions
of those areas and the entire Nairobi. Secondary
sources of information included:- annual refuse reports,
research reports and seminar reports from NCC, solid

waste reports from Tekuza Research Institute, United
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Nations Centre for Human Settlements (UNCHS), Mecca,

Sulo and Future Fuels Ltd. institutions among other
sources. Other sources of secondary data included
Library Literature Sources, Local Government Ministry
Reports, and Research Reports from Mazingara Research
Institute, United Nations Environmental Programme (UNEP),
Environmental Secretariat, Ministry of Economic

Planning and National Development among other sources.

Primary sources of information were also used.
This entailed actual reconnaisance and a physical survey
of the study areas, use of household questionnaires and
interview guides which were supplemented by direct and
indirect observations as well as the use of key
informants. The household questionnaire was used to
provide community input at the recommendations and
design stage by generating information on community
perception of the garbage problem. One questionnaire.
was administered to households while a second set was
administered to garbage scavangers in the study areas.
An interview guide was used on Nairobi City Commission

(NCC) officials.

In administering the household questionnaire,
random, systematic and stratified sampling methods
were used in Dandora and Plainsview settlements.
(See Map No. 3). Due to the limitation of time and

finance, a total of 78 questionnaires were administered,
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42 in Dandora and 36 in Plainsview area.

Dandora residential settlement has two developed
housing phases, that is Phase I (Area 1) and Phase II;
Phase III (or Area 6) has so far not been developed.
Housing characteristics of Phases I and II are more or
less similar. Dandora Phase II is then divided into
Areas 2, 3, 4 and 5. Using the random sampling method,
Dandora Phase I and Areas 2 and 4 (See Map No. 4) in
Phase II were selected for household interviews. A
total of 42 questionnaires were administered where
in each of the three selected areas (ie 1, 2 and 4) 14

households were interviewed.

Selection of households for interviews in each of
the three selected Areas was carried out using the local
access roads which run perpendicularly to the main
arterial road linking Dandora estate to the City Centre.
These local access roads divide each Area into small
sections for easy accessibility. Random sampling
technique was employed to pick seven local roads running
perpendicularly to the main arterial road in each of
the three selected areas along which two plots were
selected systematically at intervals of three. The
first household in the plot was picked for interview
in each case. Where the first household in the plot
could not be interviewed for one reason or another, the

second one was used,
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Random and stratified sampling methods were used
in selecting households for interviews at Plainsview
area, where a total of 36 questionnaires were administered.
A total of 18 households living in maisonette houses
and another 18 in bungalow houses were interviewed.
Random numbers were used to pick 18 houses from each of
the two areas with maisonette and bungalow house types.
where a household earmarked for interview could not be
interviewed due to such reasons as absenteeism,
unwillingness of a household head to be interviewed etc.,

the next household was used.

In the administration of a questionnaire to garbage
scavangers, stratified and random sampling techniques
were applied, where 32 garbage collectors (Scavangers)
handling different garbage commodities, that is paper,
bottles, tins, plastics etc. were interviewed in the

study area.

Finally an interview guide was used to hold
discussions with officials from the Public Health
Department of NCC, and especially those from the
cleansing section. Besides, informal discussions on

garbage management were held with key informants.

Methods of data analysis that have been used in
the study include the descriptive statistical methods,
such as percentages and averages, as well as classifica-

tion and cross tabulation of data. Finally cartoqraphic
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methods have been used which include maps, graphs, tables,
figures, pictorial presentation and quantitative

presentation in form of a report.

1.6 STUDY LIMITATIONS

The following were the limitations that were

experienced during the study.

one limitation experienced was that of scarcity of
relevant data. There was lack of relevant data in the
NCC records on garbage management in Dandora and

Plainsview areas as well as the whole of Nairobi.

Besides, the time taken in the field was only three
months, which proved a very short period for such kind

of study.

There was also the problem of actual time to
administer the questionnaire and suspicion on the part
of some respondents. Some respondents with sheer
disinterest in the studyv chose not to be interviewed.
Due to the fact that it was not possible to get
household heads during the working times, interviews

were mostly done during the weekends and evenings.

Long hours were spent when interviewing and cross-
checking the respondents in order to generate very
accurate information since a number of them at first

instance attempted to exaggerate on the garbage problems
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in the study areas and make inaccurate picture of the

real situation due to emotions.

Lack of sufficient funds was yet another limitation

experienced during the study.

1.7 LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

There are very few studies that have been conducted
on garbage management in Nairobi and other major urban
centres in Kenya. Perhaps this can be explained to some
extent by the fact that it is in recent times that the
magnitude of the garbage problem has attained uncontro-
llable proportions in Nairobi City and hence attracted
the public atﬁgﬂtion. The following is a review on the
few research studies on garbage problem that have been

carried out in Nairobi.

{232—112§§l undertook a research study on solid

waste management in the entire of Nairobi. It attempted

pa—

to investigate the problems surrounding solid waste
collection methods only with no attention being given
to garbage disposal methods. That study looked at the

city as generally one homogenous system without regard

tq_the differing social, economic and environmental
conditions in existence in different residential
settlements. Moreover the garbage problem in the low
income residential areas whose population form the bulk

of the city population was not given the attention it
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deserves. The study that is now being carried out will
attempt to fill these gaps as well as look at the
pheﬁomenon of garbage collection and disposal by
scavengers which might currently be playing and will

s further play in the future a significant role in income
and employment generation especially to the largely

unemployed persons in the city.

J Brown and Vickers (1988) carried out a study on
domestic waste disposal in Nairobi. The study focused
attention on waste processing plant as a possible
domestic waste disposal method in Nairobi. It ignored
the other disposal methods. It suggested this method
which was to involve the provision to the Nairobi City
Commission of a waste processing plant based on
anqerobic digestion of waste where the biogas produced
in the digester would be used to provide electricity.

A plant with a capacity of 300 tonnes a day was proposed.
However, this study did not address other possible

garbage disposal methods in Nairobi neither did it

pay attention to garbage collection and transportation
methods and how they can be enhanced. This study will
address these important issues and gaps. Besides their
study did not take into account the financial implications
of such a waste disposal method neither the environmental

and safety implications of such a method.
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Jackson D, (1989) in a study on Solid Waste
Management in Nairobi focused his attention on the disposal
of hazardous and toxic industrial wastes. The study
looked at the tariff structure for industrial solid waste
management services and its legal framework. No attention
was given to garbage management issue which is now being

looked into in detail my study.

\j A study by Mecca (1989) on the proposal for
cleaning the City of Nairobi recommended that Nairobi
City Commission adopt improved technology in its
domestic waste collection, transportation and disposal
efforts. This called for importation of highly efficient
capital equipment eg. trucks, compactors, but with little
attention on the local social and economic conditions
nor the local needs. 1In the study that is being carried
out, on attempt has being made to take into considerations,
the local needs, unemployment situation, income levels
and technology adoptable to the local situation, when
examining and searching for effective garbage management

practices.

\} Another study by Ayres, B. (1988) for SULO
Incorporation on - Nairobi East Technical Assessment And
Proposal For Upgrading the Existing Refuse Collection
System, focussed attention on mainly collection methods
of refuse with little or no regard for disposal methods.
If garbage management practices are to be sound, then

due attention must be given to the appropriate garbaqge
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disposal methods. Again this research recommended the
use of advanced and imported garbage collection capital
equipment with little understanding of the local social
economic and environmental conditions and needs. Nairobi,
faced with abundance of unemployed labour force for
instance needs labour-intensive garbage handling
techniques. The study that I am carrying out is
seriously taking into consideration all these conditions
and aspects. Besides during that study, since only
partial data on refuse generation, density, composition
etc. was available, comparable data of similar cities in
the world were used during analysis. This then further
casts suspicion on the suitability of that study findings

and recommendations.

« Besides, in 1988 Tekuza Research Institute carried
out a study in Nairobi on recycling activity as a feasible
solid waste disposal method for the City of Nairobi.
However this study did not examine alternative methods
of garbage disposal, neither the collection methods
that need be adopted in the City to resolve the problem
of garbage. Furthermore the study did not pay attention to
to the important issues of financial, technical and
organizational requirements of the activity in a city

like Nairobi.
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AL é global scale, there are a number of studies
that have been carried out on solid waste management
especially in the developed world. One such study
has been carried out by Lohani (1982) on recycling
activity as a solid waste disposal method. Benefits
from this method such as employment creation and other
economic and environment merits have been discussed.

But it was mentioned that plastics recycling processes
are complex and need advanced technology and organization.
In Nairobi, such an option requires thorough feasibility
studies before its adaption in the face of limited

financial and technological resources.

V/Experience from other countries such as Indonesia
confirm the economic importance of scavenging activity
(Vorsnol, 1982), This Indonesian study recommended
that measures adopted towards scavengers should aim at
their total integration into the urban society since
they benefit both the urban and the national economies.
The same study also recognized the importance of
improving the health and living conditions of the
scavengers. On the local scene, the Nairobi City
Council commissioned a special technical study (May 1973)
on solid waste ., The report included recommendations
on the management of the cleansing department on

collection, transportation and disposal of solid wastes.
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The organisation of garbage collection for
recycling can be a very rigid phenomenon as exemplified
by the Egyptian case (Haynes and Hakim, 1971; Elghayati,
1988). 1In Cairo, this collection is entirely in private
hands administered by a hereditary occupational group
known as Wahis and no other group can get into this
occupation without the consent of the monopoly group.
This method of waste disposal has proved to be effective,

and is an important way of creating employment and

generating income.

J Other works include on Indonesian study by Bindu
et. al. (1981) which places emphasis on social and
economic aspects of scavenging of solid wastes with
respect to "The role of women in the scavenging system
in Bandung, Indonesia." Fatimah and Utami (1982) have
clearly shown the role the informal sector plays in
scavenging and the changing roles of women from
traditional to modern society where they contribute

to the welfare of their families,

\] Several other authors have attempted to shed light
on the solid waste subject. A local study on environment
and development (an unpublished report prepaired by
The National Environment and Human Settlements
Secretariat in 1981) for the need to change the present
tipping system was prepared. It is then noticed that

in most cities in the developing countties 8cavenaina
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occurs on dump sites, with various degrees of
sophistication. It is often an obscure and despised
activity which has attracted little attention from
outsiders. Most of the workers especially in Nairobi
concern themselves with the extraction of a specified
material in order to collect saleable quantities, egq.
paper and glass. The purchasers of the materials are
wholesale dealers who are usually secretive about the

processing and destination of their specialized goods.

JThe low status of scavengers at the periphery of
society virtually deprives scavengers of the protection
of the law. Their low educational achievements, weak
social network in the city (scavengers are often new
migrants into the city) and the revulsion waste evokes
in others forces them into a position of being outcasts.
In my study, scavenging activity is being given
considerable attention with a view to examining how this
activity can be activated and encouraged since it
contributes to income and employment generation besides
being an alternative method of garbage collection and

disposal.

\Ahe work of keeping the environment clean requires
the co-operation of both the public being served and
the authorities charged with the responsibility of
keeping the environment clean. The authorities charged

with the responsibility of keepning our urban areas clean
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must exercise that perseverence, patience and give

public education when “ealing with the community. The
people's culture, customs, peculiarity of conditions in
certain areas and special needs of a community must be

considered.

Recent surveys by Habitat (Ramachandran, 1987),
indicate that despite recorded impressive levels of
economic growth in developing countries, the solid
waste management was bad, if not worsening (Subrahmanyan
and Cvjetanovia, 1986). The problem is particularly
acute among the low income urban settlements and also
because it inhibits the path towards the community's

improved health.

The provision of adequate containers for solid
waste storage before collection has met a lot of
obstacles (Pacione 1981). Although this might be
attributed to lack of suitable regulations, the
community also may fail to observe the regulations and
the officials may not enforce them. Despite the
stipulations for approved refuse containers, these
stipulations are not uniformly followed. It has been
observed in Nairobi that, occassionally there is
failure to provide adequate containers throughout the
Municipality. This study will attempt to look at this
aspect and to determine the extent to which it has
contributed to garbage management problem in both

Dandora and Plainsview areas.



- 26 -

Focusting attention on garbage, Hagerty (1976)
points out that a considerable portion of all expenses
incurred in solid waste management arise from collection.
But within the Nairobi City Commission budget, little
money is set aside to ensure the refuse collectors'
safety in their job., The studies by the American Public
Works Association (1978) on Municipal refuse disposal
and the Handbook of Solid Waste Management by Wilson
(1978) both call for the recognition of the fast growing

problems of solid wastes and their disposal.

Besides the streamlining of scavenging activity
and the application of recycling techniques have been
shown to have positive effects on the economy in general
and therefore should be encouraged. These issues are .

being addressed to in this study.

This study was prompted by the gaps which exists
in literature on the management of garbage collection and
disposal in Nairobi, and more so as concerns the

situation in the low income residential settlements.

A number of arguments héve been raised with a view
to explain and solve the garbage management problem.
One of the arguments that have been advanced relates
to economic and financial aspects of garbage management.
Resources for garbage management such as land, labour,

capital and the tax funds are scarce painfully so in

some communities. : This case is especially true of Kenya,
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a developing country. The use of resources in any one
activity automatically precludes those same resources
from being employed elsewhere. If a growing garbage
load becomes very costly to manage, any increases in
taxes for that purpose precludes those same taxes from

utilization for another purpose.

Continued population and economic growth in Kenya
has caused resources to become more scarce, and conse-
quently more valuable in their alternative uses
(Wilson, 1970). The cost of maintaining those resources
in their alternative uses is rising and there is a
welfare loss to individuals and society. This loss will
occur either through continued degradation of the
environment due to pollution by solid waste accumulation
and attendant health and welfare effects, and/or increased

expenditures to reduce the environmental impact.

One of the responsibilities of the local authorities
is to provide efficient and comprehensive garbage
handling services, which should suit the problems and
needs of the whole economy. Within the operation of
Nairobi City Commission (NCC) this includes the supply
of sufficient equipment, manpower and management to
ensure that the garbage handling services are carried out

on a continous basis.
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In Nairobi, there are many factors which affect
the costs of garbage handling in various areas. These
factors include the physical conditions, climate,
topography, length and development of streets, coﬁditions
of pavements, type of dwellings, zoning, the population
density, type of equipment and vehicles used, social
and economic levels of the population among other
factors. Consequently with such a large number of
variables, it becomes exceedingly difficult to assess the
importance of one factor over another as a cause for
increase or change in the costs. By obtaining the
available data of this kind in this study will provide
a basis for a comprehensive approach to a viable and
feasible garbage management programme for especially
low income residential areas operations as well as

others.

The revenue budget for Cleansing Section of the
NCC's Public Health Department for 1988/89 financial
year was: (Jackson, D. 1989) Expenditure K million
4.5 - Income KE 1,1 giving a Net of KE 3.,4. This income
derives from conservancy charges recovered as an addition
to water charges which are billed to users monthly by
NCC's Water Department, the conservancy element being
credited to the Public Health Department and Charges
for other services provided on request. The problem of

funds limitations makes it necessary that the most
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suitable garbage management system has to be used by
NCC, which should provide maximum productivity, minimum

costs, customer convinience and utmost hygiene.

Given the above income base of the NCC, the
residents expect and want sound and quality garbage
gservices., A recent study (by Mecca USA Incorporation
1989) showed that in the low income areas and squatter
settlements where population densifies are high and
awareness of the hazards of uncontrolled garbage disposal

are low, the need for garbage service is greatest.

In Néirobi, the pfesent dustbin charges of
Kshs. 10 per household per month is insufficient income
to meet the needs and scope of the present City Cleansing
operations. Taking into consideration that many
households pay Kshs. 120 per month to private contractors
to have their refuse collected (Jackson, D. 1989), there
seems to be little doubt that many households
could afford to pay slightly more especially

those in the high and middle income areas.

If funds derived from charges of this magnitude
should be available to the NCC, it would go a long way
to provide a more efficient garbage service. Consequently,
it seems appropriate to apply alternative means of
charging the public by relating the amount charqed for
refuse collection to property rates, a system used

in many countries,



Another strand of argument that explains the
phenomenon of solid wastes relates to the legal aspects
in refuse management. When we look at the powers and
duties of a Local Authority Public Health Act, Chapter
242 under the Laws of Kenya we notice that the Public
Health Act provides the local authority with an
obligation to maintain cleanliness and prevent nuisance
in its district. Nuisance is defined in Section 118 (b)
as any accumulation or deposit of refuse, offal manure,
or other matter whatsover which is offensive, injurous

or dangerous to health.

Section 168 (A) (i) gives power to Municipal
Councils to make By-Laws for preventing and abating
conditions, permitting or favouring the breeding of
moisquitoes and flies and generally for the prevention
of malaria and other insect-borne diseases. Such
conditions are defined in section 136(a), as all collection.
of water, sewerage, rubbish, refuse, ordure, fluid or

solid substance,

But critically looked, both the Public Health Act
and the Local Government Act remain silent on various
activities related to solid waste management. There is
lack in the provisions as to the.n;fure of storaqe
facilities, and extent to which the refuse collection

scervice should be onffered, and how far the local residents
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should participate in the activities that will keep our
city clean. There is therefore need for a thorough
review of the legal framework of the local authorities
in order to accomodate and incorporate these aspects

above.

In the planning of residential areas, the Medical
Officer of health should be involved fully so that his
advice on provision of optimal accessibility and
connectivity in those areas is fully cartered for. It
has been observed that in many low income areas and
slum areas of Nairobi, inaccessibility has militated

against garbage collection and disposal.

According to the Laws of Kenya, Local Government
Act, Chapter 265, Section 213, the Minister shall consider
the annual or supplementary estimates as submitted and
may either approve or disallow one or more of the items
contained therein, and may make such modification, or
conditions as he thinks fit. Section 148(2) talks about
fees and charges, which are major sources of revenue for
the Local Authority. These should be regulated by
By-Laws, or if not may be imposed by resolution of the
Minister, and such consent of the Minister may be given

in respect of specified fee or charge.
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This shows that the Minister has such wide powers
as concerns financial matters of the Local Authority.
This then calls for the need to review relevant
legislation to confirm that the preferred garbage
handling strategies can be implemented within the
existing powers of NCC in consultation with the
appropriate Government Departments, and consequently
make recommendations for any ammendment or additional
legislation that may be required. Besides there is
need for consideration for a detailed legislation on
a national basis on pollution control in respect to

solid wastes.
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CHAPTER TWO

BACKGROUND OF GARBAGE PROBLEM

The management of large African cities today is
taking place in very difficult circumstances. The
population is still growing rapidly and the rate of
urbanisation is increasing. Over the past ten years,
urban conditions in Africa have been rapialy deteriorating.
Many urban areas are increasing their population by 7-8%
per year, and in some cities, the annual increase is
over 10% per annum. For instance, the annual population
growth rate of Nairobi is estimated currently at 7.5%.

(stren & White, 1989).

Urban settlement is increasingly becoming the ultimate
form of human settlement in the world. In 1920, about
19.4% of the world population lived in towns of 20,000
inhabitants and above. This figure had reached 41% by
1980 and is projected at 51% by the year 2000 (E1l Sakhs
and Amirahmadi, 1986). Though the figures for the
African continent are below the global average, the
current rates of urbanization in African countries are

among the highest in the world.

Because of the concentration of people in the urban
centres, development policies of many African governments
have tended to attract more people from the rural areas
into the cities which have very weak economic basis.
Unemployment and urban manacement problems have

consequently been exacerbated.
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The rapid urbanization in the developing countries
has overwhelmed planners and administrators responsible
for urban development in recent decades and led to the
deterioration of living conditions. The growth of
spontaneous and often illegal settlements has been
staggering, leaving the conventional’'city management
institutions unable to serve the citizens equally and
adequately. This is particularly the case with
infrastructural facilities provision which normally are

built and managed by the municipal authorities.

Consequently, infrastructural services often do not
reach the low income residential areas while the level of
municipal services in these areas and other older areas
deteriorates. The municipal service that seems to fail
most strickingly is garbage collection and disposal
because it causes littering and untidiness which has an
immediate adverse psychological impact. The lack of
adequate garbage disposal in an area often results in
negative attitudes that contribute to a general
deterioration of communitv development and cohesion.

As Kenya's urban areas qrow in population at
historically unprecedented rates, the government is
facing increasing pressures to provide efficient services
and effective infrastructure, and to co-ordinate and
"manage" a wide range of public and private sector

activities at the local level. In urban areas such



W BE -

services include garbage collection and disposal, housing,
water supply, road repair, health and educational
facilities which especially in the capital City Nairobi,

are inadequate and in a deteriorating state (Mecca, 1989).

Until recently in Kenya, garbage disposal was a
small-scale issue that could be taken care of within
the municipal boundaries. But in many urban centres of
Kenya, the problem of garbage management has become

particularly significant in recent times.

In the kind of society that men finds himself in
today, the question of getting rid of the garbage ;n the
most convinient manner poses a great challenge to all.
This is because the community in urban areas is
concentrated over a small area and yet the same community
is engaged in intensive economic and social activities.
Consequently with the high rate of garbage generation, it
becomes extremely difficult to handle the waste unless
appropriate measures are taken. This is why in most
urban centres in Kenya, there are local authorities which
are charged with the responsibility of collecting,
transporting and disposing garbage in the most appropriate
and economc manner. The solution to the garbage problem
must be approached by considering all the possible
alternatives taking into account the capital and reccurring
costs apart from studying the social and ecological

implications.
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Like other cities in developing countries, Nairobi
has been growing fast during the last two decades. Prior
to 1963, Nairobil occupied some 777 km2 extending about
9.6 km east to west and some 8 km north to south. At
the moment, Nairobi covers 861 km2 Qith a population of
over 1.4 million persons and is growing at a rate of
7.5% per annum (Stren & White, 1989). The city now
includes the peri-urban areas and the adjacent national

park. The figures in table 2 illustrate the rates at

which Nairobi's population has been growing.

Table 2: Population growth rates of Nairobi
Intercesal growth Rates
Year ; Population in percentage (%)
1948 118,976 2.9%
1962 266,794 9.7%
1969 509,286 9.7%
1979 827,775 5%

Source: Central Bureau of Statistics.

According to the Nairobi City Commission 1988/89
Development Plan (prepared by City Planning Department)
the population of Nairobi as per 1989 was estimated

at 16,3 million persons.
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The rapid rate of increase of population implies
that infrastructural services must also be expanded to
match this growth., This puts serious strains on the
meagre resources of the city administration. Because of
this population pressure, land uses are also changing
fast, The available infrastructure was intended for a
comparatively smaller population then is currently served.
Hence some of Nairobi's préblems include: a high rate of
open unemployment, inadequate transport services,

inadequate sewage disposal system and uncollected garbage.

The problem of garbage management in Nairobi is a
serious one and is receiving much attention from both the
city administration and the residents. Environmental
pollution resulting from uncollected garbage has become
a serious problem of concern to the residents. With
increase in the volume of production of garbage, the
situation has become intolerable due to lack of concerted

action to control and prevent land pollution.

Due to the rapidly growing population of Nairobi,
space for large sanitized waste disposal is required,
perhaps planned over twenty years period. If such plans
cannot be made, then two problems will build up. One is
that the level of conflict between the city and the
surrounding jurisdictions will increase. Secondly
pollution of the ground water through seepage from the

overfilled land used for dumping may result (Jackson, 1989),
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Hence it is of paramount importance that management
of garbage disposal in Nairobi is enhanced to improve
the environment and protect people from health calamities
arising from uncollected garbage. As tﬂe central
government is less and less able to maintain services,
such as garbage services, the obligation is falling on
Nairobi's urban population itself. This then calls for
considerable efforts to keep the city clean not only
from the City Commission, and other organisations, but

also utmost co-operation from the Nairobi Communitv.

In Nairobi, there has been extensive media coverage
of the menace posed by uncollected garbage. The
city administration has apprently been unable to cope
with this problem. The frequency of garbage collection
has declined considerably, and in certain areas of the
low income settlements such as Dandora estate, as well
as slum areas, gargage is not collected at all. Even
though the problem of garbage is widespread in most
residential areas of Nairobi, it has been found to be
hitting more hard the low income areas than the high
income settlements, In the Dandora area for instance,
the amount of garbage produced continue to increase
not only in terms of pounds of garbage generated per
person per day but also in volume. (Kenya Waste Project

Report, on Solid Waste Management in Nairobi, 1986),.
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In the low income residential areas due to the'problem
of_excessive dumping of garbage on dpen spaces, road
reserves etc, land pollution and consequently a decline
in environmental quality has been observed to be a common
phenomenon. Another problem associated with this
inadequate garbage management is that of water
contamination, mauseating adours and fly menace. Open
dumps are particularly common in Dandora area as well as

to some limited extent in Plainsview settlement.

2.1 HISTORY OF PLANNING AND GARBAGE MANAGEMENT IN NATIROBT

The City of Nairobi began less than a hundred years
ago when a depot was established there during the
construction of the Uganda railway. Nairobi first started
in 1899 as a transport centre and a railwéy depot, and
thereafter as the headquarters of the provincial
administration. 1It's position midway between Mombasa and
Kisumu made it a suitable stopping place before climbing
into the difficult terrain of the Rift Valley. (Halliman
& Morghan, 1977). Amazingly in 1980 Nairobi accounted
for 50% of the total urban population. Today Nairobi has
outgrown all other urban centres in Kenya in spatial
scale, population size and physical development (Werlin,

1974) .

As a colonial city, Nairobi was born firmly within a
socio-economic framework of imperial expansion. The

Nairobi Township .Committee formed in 1900 with a mere six
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members marked the birth of local government in the
town. The permanence of Nairobi was confirmed in 1905
ahd in 1907 when it became the capital of Kenya with a
population of 10,000 persons. In 1919, Nairobi became

a municipality with corporate rights and defined by an
area extending 1.5 miles in radios from the town centre.
The town's growth continued being controlled by economic
forces and with no co-ordination of development other
than by the layout of a grid-iron street pattern in

the centre.

In 1919, the boundary of Nairobi was slightly
expanded to include some of the outlying residential
areas and particularly parklands area to the north.
Within the first few years of Nairobi as a Municipal
Council, the racial segregation zones had been quite
distinct (White et. al. 1948). Towards the end of
1920s was an important time when Nairobi had its plans
and zoning arrangements and boundary extension that was
to remain in force throughout the remaining part of

the colonial rule in Kenya that is upto 1963.

In the colonialists endeavour to implement the
proposals of the 1948 Master Plan, the City Council of
Nairobi (Building) By-law, 1948 (Planning) was enacted.
This building and planning by-laws laid out in detail
the planning zones, land and building densities over the
entire Nairobi Muncipalitv in accordance with the Master

Plan., The obligation of the Master Plan was to relate



42 «

social and physical objectives by attempting to conserve
land and prevent sprawl and at the same time to promote
stabilization of the African population and reduce

horizontal spread.

In effect the Master Plan had a planning strategy
that depicts its certainity about how people ought to live
and how the city ought to look. This Master Plan advice
resulted into a nearly static plan of a population of
250,000 persons and an area of 21,489 acres. However,
the population size reached the targeted population of
250,000 in 1954 which was not envisaged by the Master

Plan.

Emig et. al. (1980) observes that the Master Plan
was planning for the colonialists and not for the
colonised. In this context he observes that while
Europeans were sited in the wooded ridges of fertile
red soils to the north and west which were well served
with infrastructural facilities, residential areas of
the Africans were left to develop towards the East away
from the major trunk road, although this area accomodated
the vast majority of the city's population, it was
characterised by poor social infrastructural facilities

provision.

The origin of Nairobi hinged on the need to
accomodate people of different races and ethnic origins,
of whom none were original of the immediate vicinity,.

The major influence that set the frame of the city was
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racial segregation, a practice of colonial masters that
prevailed until as late as early sixties. (Stren et. al.

1989)

In 1950, Nairobil was granted a city status with
an area of 90 km2 (35 square miles)., The area enclosed
by the city boundary was extended at independence from
35 to 266 square miles, which included the peri-urban
areas such as Nairobi National Park, the Airport and
Government Ranching., The Master Plan for the colonial
City which was commissioned in 1948 by the British
Administration was a blue print for the planning of
Nairobi. Most of the current layout of Nairobi today
strongly bearers from the 1948 Master Plan. This plan

had assumed low population migration into Nairobi.

Nairobi as a rapidly growing city has the problems
of urbanization and urban development. For instance the
increasing construction of residential houses in Nairobi
has seen the loading of the environment by the enormous

generation of domestic refuse or garbage.

Looking back, we see that, as a colonial City, Nairobi
was born firmly within a socio-political framework of
imperial expansion. Racial seqregation was implicit
and controlled much of colonial plans which had seperate
zones for Africans, Asians and Europeans, Nairobi's
land use development was fixed within this racial

influence. The street layout, recidential locations
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and the functional layout of the Central Business
District (CBD) itself all portrayed colonial planning

concepts eg., the grind iron road system.

The African residential areas were invariably
outside the interest and activity spaces of the colonialists,
hence the problem of lack of social infrastructural
facilities passed largely unnoticed. This spontaneous
growth of the African areas, togefher with the generally
unco-ordinated growth of Nairobi led to the appointment by
the Nairobi Municipal Council of a town planning
consultant team in 1926 to attempt to re-order the

situation (Hake, 1977).

‘The 1948 Master Plan for Nairobi Municipality laid
down guidelines for the development of Nairobi for the
next twenty years. It earmarked land for residential and
industrial areas, proposed further extensions for the
road network as well as the commercial area of the town.
The present layout pattern of Nairobi's C.B.D. area is as a
result of the implementation of the proposals of this
1948 plan. Prior to 1948, the CBD was characterised by
large open spaces which the plan proposed be filled up
and the CBD area be prevented from spreading beyond
Nairobi river in the north and the railway line in the
south, thus making a compact area. One reason advanced
for this kind of compactness was to facilitate in the

provision of social and economic infrastructural facilities.
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The situation inherited at independence was that of
a city destined for capitalist expansion with extreme
inequalities in the level of services provided in
different residential areas. The city grew tremedously
in population especially as the African population
tempararily experienced a state of Leisez faire, a
situation which encouraged migration to urban centres
particularly Nairobi which attracted most of the job

seekers.

The rapid population growth and migration into
Nairobi was perhaps due to the ﬁew government's
employment policies which expanded African representation
in government and industry. Towards the 1970s a new
population distribution began to emerge with the low
income group being pushed further away from near the
C.B.D area and its adjacent industrial area, which are
their main working places. This followed the government's
policy on facing out squattor settlements sited near the
CBD like Pumwani, and the introduction of site and
service schemes like Dandora and Kayole. Other sprawling
settlements like Kibera and Soweto also began to emerge
on the peripheries of the city. This expansion of the
City was however not proportionately matched by a similar
expansion in solid waste collection and disposal services
and hence the beginning of the problem of uncollected
garbage, especially in the low income residential

settlements,
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The city government therefore within the first
decade of independence began to face an uphill task
of providing adequate urban services including garbage
handling. Yet there was no co-ordinated plan to guide
the city's growth and development, despite the tremedous
extension of the city boundary from 90 km2 (35 square
miles) to 690 km2, the equivalence of 266 square miles
(Nairobi Urban Study Group, 1973). Development control
was only attempted through sectoral plans which however
only gave prima facie solutions to the city's development
problems. Hence the first post independence planning
started in 1970 with the commissioning of Nairobi Urban
Study Group (N.U.S.G.) which culminated in the 1973

Nairobi metropolitan growth strategy.

2.2 HISTORICAL DEVELOPMENT OF GARAGE PROBLEM MANAGEMENT
IN NATROBI

Currently as a result of changes in our consumption
patterns, population distribution between low and high
density urban residential settlements and between
villages and urban centres, as well as attitudes towards
the environment, the success rate of garbage management
in the village has not been replicated in the town and
city. Garbage problem presently has become one of the
most serious environmental problems in Nairobi and other

urban centres of Kenya.
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The beginning of garbage management in Nairobi can
be. traced from the early twentieth century when a
plague visited the town, claiming some 50 deaths, = anq
a subsequent one in 1904, As at 1901, Nairobi's
population was 8,000 and due to its growth, a private
company was given the responsibility of cleaning,
collecting garbage, cleaning drainage systems, sweeping
and lighting the city streets. However, the company
failed in its duties (White, 1948), As a result, rules
were laid out in 1904 for the whole colony with regard
to sanitary matters. 1In 1905, another ordinance
relating to Nairobi only was formulated with a further

enactment in 1906 to the Dhobi (Washermen) quarters.

The various ordinances contained many useful
regulations. Many on the other hand were vague and
difficult to follow, and some were absolutely senseless,
for example, houses in Nairobi were being built without
plans and the Municipal authority had no power to pull

down the buildings.

The modern system of refuse collection and disposal
by the local authority derives from the Public Health
Act of 1875 in London. This Act made provisions for
removal by the sanitary authority on appointed days of
accumulations of refuse from premises., In Nairobi, the
modern system was started by the introduction of a
Public Health Ordinance in 1920. Each occupier of a

premises was obliged to place the refuse in a movable
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receptacle and thus - the first legal recognition of

the dustbin, The sanitary authority was directed to
employ or contract with a sufficient number of scavengers
to ensure the sweeping and the cleaning of the several
streets within the town and the collection and removal
of street house refuse. The authority later was given

power to make By-laws with regard to these services.

Resulting from unprecedented swelling of urban
populations, is the gradual emergence of the city as
what Wehwein (1942) has called an "institutional desert"-
a situation of grossly inadequate and largely unresponsive
legal and legislative provisions for the control and
management of development and its environmental
consequencies. It has been arqgued that garbage is an
inalienable product of sophisfication and development
(Small, 1971). However the concentration of the indicators
and proceeds of development in the city has not been
matched by the institutional provision to control and
monitor the collection, storage and disposal of garbage.
By-laws setting standards and guidelines on environmental
sanitation have either been lacking or where they exist
they have been enacted at the level of government

incapable of managing the environment,

since residential land use constitutes the single
most important generator of garbage in the city (Small,
1971) and because residential solid waste is the most

troublesome, because it is the most difficult to destroy
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satisfactorily, and most obnoxious because it commonly
accumulates near communities where it may pose grave
health hazards as well as insulating to sight and smell,
the socio-economic structure of urban populations
becomes a major determinant of the spatial structure

of solid waste problems in the city.

It has been observed that it is not just the volume
of garbage that will determine the extent to which the
environment will be polluted. If the waste can be
disposed of satisfactorily and as fast as it is
generated and collected, there would be no accumulation
and hence no pollution of environment. Garbage becomes
an environmental hazard when its disposal perpetually
lags behind the rate of generation. So garbage management
therefore concerns the interplay among generation,
storage, collection and disposal, in which feasible
alternative plans are utilised to solve the problem of
garbage. In Nairobi, there are two broad systems of
garbage managemént, that is public and private, with the
former being the more conventional and traditional and

is undertaken by Nairobi City Commission.

In Kenya, after realisation of the problems and
non-performance of local councils' garbage disposal units
regarding urban environment, and also realising that
even the intervention of higher order authorities has

not produced noticeable results, the government set up an
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office of the Directorate of Civil operations in 1986,

whose task is to ensure environmental sanitation in the
City of Nairobi., Recently, the functions of the office
have been expanded, to even include elements of develop-

ment and land use control,

In Nairobi private garbage disposal system has
been used to complement the efforts by the Nairobi City
Commission on a limited scale. Private companies have
collected and disposed garbage in some affluenced
residential estates at a small fee., Besides these are
some informal groups of people in Nairobi that are
involved in scavenging activities that also assist

in collecting and disposing garbage.
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CHAPTER THREE

DATA ANALYSIS AND FINDINGS

To identify and assess the nature and magnitude
of the problems facina garbage management in Dandora
area and Plainsview estate, the following issues and
aspects were examined; population dynamics, financial
aspects, garbage types and rate of generation, institution-
al, legal, management and technicals aspects, as well
as community perception and participation aspects related

to garbage management.

3.0 POPULATION DYNAMICS OF THE STUDY AREA

According to the Third Nairobi Water Supply Project
population projections the total population size of
Dandora area.grew from 20,000 to 77,000 persons from 1969 to
1979 by a qgrowth rate of 14.4 percent (%) per annum (p.a), to
to 149,000 persons in 1985 by 1979-85 growth rate of
11.6% p.a., and the population grew to 219,945 persons
in 1990 using an 8.1% growth rate per annum for the
years 1985-1995, The population of Dandora is projected
to grow to 326,000 (using 8.1% as that growth rate) in
1995, and to 654,000 persons in the year 2010 at the

1995-2010 projected annual growth rate of 4.8%,

The field data analysis revealed that there are
about 981 households in Plainsview area whose total
population was estimated at 3924 persons using an averaaqe

household size of 4 persons, as was found out in the
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field survey. As is observed in table 3, the field
survey showed that Dandora estate has an average
household size of about 5 persons while in Plainsview
it is 4 persons. Besides, 88.1% of Dandora households
have between 5 and 8 members while Plainsview had

41.6% of households in the same range.

Table 3 Household Size
PLAINSVIEW AREA - DANDORA AREA
Size Frequency |Percent (%) Frequency %
1 - - - -
2 3 8.3% - - ok
3 6 16.7% 3 7.1%
4 2 33.3% 4 9.6%
5 10 27.8% 21 50%
6 3 8.3% 5 11.9%
7 2 5.6% 6 14.3%
8 : * 3 7.1%
Total 36 100% 42 100%

Source: Field Survevy.
"Cooking Unit",

* Average Household Size in

Plainsview: 155 56

= 4.30

Average Household Size in

Dandora: 226 42 =

5.38

By household we mean the

persons.

5 persons,
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Other important socio-economic characteristics of
the study area include the following. While 91.7%
of Plainsview respondents were married only 61.9% of
those in Dandora were married. Single motherhood was
found to be common in Dandora as was identified with
23.8% of household heads. Besides the average age of
respondents in Plainsview is 34.6 years and 28.2 in
Dandora thereby revealing a more youthful population
in the latter settlement which is continuing to
accomodate new city dwellers from the rural areas who

are seeking for jobs (See Table 4).

Education levels of a given population is necessary
as it is one major indicator of how quickly a community
will respond to environmental awareness campaigns as
well as strategies and programmes of improving the
sanitary and aesthetic conditions of a given settlement.
The study revealed that 91.7% of Plainsview household
heads have at least secondary school education out of
which 25% have attained University education. On
the other hand (as shown in table 5) 21.4% of Dandora

respondents have primary education while 9.5% are

illiterate.



Table 4:

& A8

Age of Respondents

AGE (years) PLATNSVTIEW DANDORA
F'requency % Frequenc %

Less than 21 - - 4 %258
21 - 25 3 8.3% 12 28.6%
26 - 30 12 33.3% 13 30.6%
FTEPn 9 25% 7 16.7%
36 - 40 10 27.8% 3 7.1%
41 - 45 2 5.6% 2 4.8%
46 - 50 " “ 1 2.4%
TOTAL 36 100 a2 100%

Source: Field Survey.

Table 5: Education Levels of Respondents

PLAINSVIEW DANDORA

Education levels Frequency % Frequency %
No education . - 4 9.5%
Primary 3 8.3% 9 21.4%
Secondary 15 41.7% 29 69.1%
Diploma 9 25% - -
University 9 25% - i

TOTAL 36 100% 42 100%

Source:

Field Survey.
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The nature of occupations of household heads is
closely related to their education levels, While 63.9%
of Plainsview respondents were found to be in professional
employment eg. Engineers, Accountants, Bankers etc. only
16,.7% of those in Dandora area were found to be in the
same. 35.7% of Dandora respondents are engaged in
informal business activities eg. kiosks and Jua Kali
activities. Otherwise, the rate of unemployment was found
to be considerably high in Dandora.as was affirmed by
21.4% of those interviewed, while there was none in
Plainsview area. This unemployed labourforce is seen
as a potential which through sound planning can be
utilised in improving garbage management practices in

Dandora area andvthe city as a whole,

3.1 GARBAGE TYPES AND VOLUME

The main sources of household or domestic waste
(garbage) in Plainsview and Dandora areas are kitchen
organic food remnants, paper (packaging and wrapning
papers) as well as bottles and tins. As shown in table
6, organic food remnants component of garbage was found
to feature more in Dandora than in Plainsview, while
bottles and tins component featured more prominently
in Plainsview than in Dandora area. The considerable

irmportance of certain garbage components in one area than



Table 6: Main Components Comprising Garbage

PLAINGVIEW DANDO

Components Frequency $ | Frequency %
Organic food
remnants 36 e Lol ok 42 40.4%
Paper 33 23,8% 36 34.6%
Broken ‘utensils such
as cups, plates,
plastics - pukP 20.9% 7 6.7%
Bottles and tins 32 23% 11  10.6%
01ld worn-out
clothes ‘s ‘2% 2 1.9%
Domestic animal
waste eg., goats,
rabbits 2 1.4% 6 5.8%

TOTAL 139 100% 104 100%

Source: Field Survey.

another was found to be determined by the socio-economic
conditions and the general standards of living of the

community concerned.

The field data anlysis also revealed that the
average per capita garbage generation per day is about
0.38 kg. in Dandora and 0.63 kg, in Plainsview area.
This then indicates that the total daily garbage
production load for the entire population of Dandora

area is about 83,6 tonnes (219945 x 0,38 kg) as per 199)
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population figures, while for Plainsview is estimated

at 2.5 tonnes (3924 x 0.63kg.).

ud MANAGEMENT AND INSTITUTIONAL ASPECTS

Garbage management in the City of Nairobi is the
responsibility of the Nairobi City Commission (NCC)
and is carried out by the cleansing section of Public
Health Department which is headed by the Medical Officer
of Health (MOH). The Public Health Department is
usually called the MOH's Department. The collection
and disposal of refuse, street sweeping as well as town
cleansing are the responsibilities of the MOH. The
Cleansing section which is one of the main sections of
the MOH department has the immediate responsibility for

the Public Cleansing Services.

The NCC appoints various committees from among
its members. The Public Health Department reports
normally to the Public Health Committee but for budget,

establishment and finance matters, approval of other

committees are also required.

Responsibility for the maintenance and repair
of the Public Health Department garbage handling
vehicles and equipment rests with the Citv Engineer

and is carried out at the NCC Central Workshops.
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The present organisation of the cleansing section
is such that the section is headed by the cleansing
superitendant who is directly responsible to the MOH.
The cleansing superitendant is at fourth ties management
level in the Public Health Department and at sixth

ties level in the NCC salary structure.

The build up city area is divided into six working

districts under two assistants cleansing superitendant

as follows:- One Assistant Cleansing Superitendant

for Western, Northern and Eastern Districts, and

another assistant superitendant for southern, central

and Night Districts. Each District is further subdivided
into subdistricts called beats. In addition to the
Districts, there is the industrial relations division
which deals with all staff problems, the project division,
which deals with all building plants, and the Accounts
division. The duties of these divisions are divided

among the two Assistant Cleansina Superitendants.

3.2.1 Tnsufficient supervision of the working crew

There was a general complain and disappointment
by residents on the conduct of the NCC working crew,
especially their undesirable way of handling dustbins.
19.5% of Plainsview households expressed disappointment
at the very cruel mishandling and banging of dustbins

by the NCC working crew in the process of collecting and
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emptying garbage into their trucks. Besides, 8.3% of
all respondents interviewed arqued that drivers of
these trucks occassionally do divert trucks from official

duties to private work for a payment.

Another problem revealed by 68.4% of the respondents
in the study areas is that of nuisance caused by the
unnecessary loud and provocative hooting by trucks collecting
garbage around the estates. It was also observed that
overspeeding of these vehicles is posing a danger to
residents, besides the scattering of garbage due to this
careless driving. Furthermore, it was reported by

22.2% of Plainsview households that the working crew

when collecting and emptying dustbins do damage gates

when they dangerously jump over gates to pick dustbins,.

3.2.2 Manpower Resource

peficiency of some form of manpower in the
Cleansing Section of NCC has adversely affected garbage
services in the study areas and Nairobi as a whole . These
includes supervisory and administrative staff and drivers.
The field survey and reports from the cleansing section

revelead that the section has the following manpower:-



Manpower Establishment In post
Supervisory staff 69 46
Administrative staff 16 13
Drivers 100 66
Refuse collection - 453
Refuse disposal -t 4.
Street sweepers “ . 1696
TOTAL 2289

Source: Cleansing Section, (NCC)

Besides the above shown manpower pitfall in
supervisory and administrative staff as well as drivers,
the field survey revealed that the manpower in refuse
collection and disposal, and street sweeping is falling
short of the Cleansing Section's requirements, hence
affecting adversely its ability to discharge its
responsibilities adequately. For these latter three
forms of manpower i.e for refuse collection, disposal,
and street sweeping, the Section requires a total
of about 2500 personnel against the 2164 at work

currently.

Furthermore, the researcher was informed that

through administrative Leave in Lieu of overtime

annual leave, sickness etc, the number of manual workers

actually reporting for duty each day is reduced by



approximately 16-20%.

sweeping of streets in residential areas like
Plainsview and Dandora is determined by the importance
of the street or road concerned, varying from several
times per day in the Citv Centre to once in: two to
three weeks in some residential areas, though this
requirement is rarely met. Desired street sweeping
frequencies are not being maintained due to shortage

of supervisory staff and suitable vehicles among others.

3.3 TASK ASSIGNMENT AND ROUTE PLANNING

Crew scheduling and collection - vehicle routing
are interdependent. The type of route used may be fixed
on a daily basis, weekly routes, single-load routes,
or any other system appropriate to achieve efficiency.

Collection services which require customer set-out allow

less flexibility in routing.

Ccrew scheduling basically involves a choice between
a fixed working hour system and an incentive work system.
The former involves a fixed work day (say 8-hours), with
an assigned task, rather than a specific number of hours
worked. Although incentive system may result in more
users serviced per working day, there are disadvantaqes,.
Workers who are hurrying to finish may be less careful
and consequently handle containers roughly and create

excessive spillage.
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Effective plannina of a garbage collecting system
covers optimum types of vehicles and their most
efficient combination, optimum crew composition
and optimum collection routes. The planning system
also requires that there be a means of continously
monitoring of garbage collection performance and
controlling costs. There is need for sound route

planning to optimize vehicle use and operating hours.

3.4 FINANCIAL CONSTRAINT AND RELATED ASPECTS

The cleansing section of the Public Health Department
(MOH) is faced with financial constraints which have
adversely affected procurement of adequate physical resources
such as vehicles and other equipment, manpower and

other necessary inputs and has consequently affected

garbage managemenent in Plainsview and Dandora areas as

well as the whole of Nairobi.

The revenue budget for the cleansing section for
1988/89 financial year was as follows in KE million:
4,5 (expenditure) - 1.1 (income) = 3.4 (Net). The
income derives from conservancy charges recovered as
an addition to water charges which are billed to users
monthly by NCC Water Department, the conservancy element
being credited to the Public Health Department, and

charges for other services are provided on request,
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The balance of cost of solid waste management operations

is met from Nairobi City Commission general revenues
generated from property tax, licence fees etc. and

from the new Local Authorities Services Charge Act, 1988.
This Act places a duty on all employers to make deductions,
ranging from Kshs. 10 to 100 from each of their employees
monthly, ralative to their wage or salary scale, and

remit this to their local authority each month.

For efficient garbage management, sufficient funds
must be available to cover the day to day running costs
of this service. This include fuel, maintenance, labour
charges and interest rates on loans. Reserves must be
created to enable equipment to be renewed when
necessary. If the equipment is well maintained, the
working life of the equipment can be extended and the

annual amount of new capital required can be reduced.

what should be considered an appropriate amount or
charge for garbage services provided by the NCC
authority? If the charge is too low, the funds
generated are too low and the services to the community
will deteriorate and eventually break down. The failure
would put the health of the population at great risks
and eventually also the reputation of the city. Should
the charges be too high and excess profit would be
generated, and consequently the public demand for

reduction of the charges levied would result.
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For the determination of the "appropriate"” charge

the following principles have to be considered by the

City Cleansing Manaagement: -

(1) The garbage collection and disposal service has to

be carried out efficiently.

(2) The costs have to be kept as low as possible but
at the same time be sufficient to support and

finance the operation.

(3) Health standards have to be kept as high as
possible. These are related to the collection
frequency, containers used and the removal of

untreated garbage from public places.

{4 ) 'Prie "NCC should explore all alternatives and exploit
where reasonable the possibility of obtaining

additional income for its services.

Majority of the communities in the low income
areas may not be able to pay if billed for garbaaqe
collection, infact some of these do not pay Municpal
taxes. These areas therefore require special attention
from NCC. Their billing would be negotiated at

Ksh. 25 per household per month.
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3.5 °° TECHNICAL ASPECTS OF GARBAGE HANDLING

3.5.1 " Dustbin Problem:

There is an acute shortage of dusbins especially
in Dandora and to a limited extent Plainsview area,
where 69% and 11.1% of households in the two areas
respectively do not have dustbins. NCC has failed to
supply the demanded number of dustbins in these areas.
Uneven distribution of dustbins is yet another problem.
35.2% of householas in Plainsview area had at least two
dustbins while 11.1% do not have dustbins in the same

estate, and 69% of Dandora households do not have any.

Consequently, residents without dustbins use
cartons, plastic buckets and other forms of containers
to store garbage. Due to lack of bulk containers in both
Plainsview and Dandora areas 42.9% and 88.1% of households

in the two areas respectively empty their aarbage

containers regularly on road reserve and open spaces.

The problem of rapid wear and tear of dustbins
was reported by 11.7% of Plainsview respondents which
they attributed to the problem of careless and
irresponsible handling of dustbins by NCC workina crew,
who also scatter garbage all over in the process. The
total number of registered dustbins in Nairobi is about
140,000 whose average weight when full of refuse is

15 kg. The main problem here as mentioned above is that
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of uneven distribution among households in the various

residential areas.

Besides, the problem of rapid depreciation of
dustbins and damage was observed to be due to misuse
of the same by the residents. The problem given here
by 11.1% of residents in the study areas was that when
garbage is not collected by NCC, some residents usually
burn the garbage while still inside the dusthins
therefore destroying and reducing their lifespan to only 12

months while their designed lifespan is 3 vyears.

In Dandora area, 13.7% of households expressed
apathy amongst plot tenants in as far as emptyina
dustbins is concerned. It was fopnd out in the few
plots where there are dustbins, that it usually takes along
for users to empty the already overflowing dustbins
thereby then adversely affecting the general cleanness

of plot compounds besides producing bad smell.

The study also revealed that storage of qarbaqge
(in whatever form of containers) within the plots
is quite difficult due to the very limited space in
the houses and plots to provide adequate storage. This
problem was found to be most critical in Dandora area
as affirmed by 28,6% of households whose number
exceeding eight in non-storeyed buildings, but could

exceed sixteen households in the high rise buildings.
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Vandalism is yet another problem that has affected
the availability of dustbins especially in Dandora
where it was reported by 19% of households. When
dustbins are placed just outside the gatesvof plots,
they become vulnerable to thefts, after which they

are sold to Jua Kali artisans or to maize roasters for
their work.

Finally it was observed that the present dustbins
of about 15Kg. will in the future be too small and

inappropriate for the great amount of bulky garbage

anticipated. This then calls for use of either larger

dustbins or use other alternatives.

Availability of dustbins to most households
in Plainsview has helped to reduce the garbaqge
storage problem. As seen here, locked gates

in that area normally do hinder the Cleansing
section's working crew from emptying dustbins,

Plate 1:
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Plate:2 Households without conventional dustbins have
improvised plastic containers to store garbage,
as seen here with one Plainsview household.

s 2 BULK CONTAINERS PROBLEM

There is an actite shortage of bulk containers in
Plainsview and Dandora areas but is more acute in the
latter settlement. 83.3% and 88.9% of households in
the two areas respectively do not have access to these
containers (where inaccessibility was used to mean
that the distance to the nearest bulk container from
the house was more 200 metres). The field survey
revealed that there were only 4 bulk containers in
Dandora and only 1 container in Plainsview area. Each
bulk container has an average capacity of 3 tonnes. This
indicates that in Dandora area only 12 tonnes out

of the possible daily garbage production load of about
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83.6 tonnes (219945 x 0,38 kg = 83,6 tonnes) can be
stored. It should be noted that the field stud&

found the daily garbage production per capita to

be about 0,38 kg. in Dandora and 0.63 kg. in Plainsview
area. With this information it shows that in Dandora
71.6 tonnes of garbage is dumped either on the road

reserve or on the open spaces daily from where it may

or not be collected fully by the NCC authority.

The field study also revealed that there is only
one bulk container with a capacity of 3 tonnes, in

Plainsview while the estimated population of that area

is 3924 persons. This then shows that in Plainsview

the total daily garbage production load is 2.5 tonnes
(3922 x 0.63 = 2.47 tonnes). But since the average
garbage collection being achieved by NCC is once in
7-10 days, it indicates that a considerable volume of

garbage has to be dumped on the road reserves and open

spaces.

3.5.3 VEHICLES AND PLANT REPAIR AND MAINTENANCE

The study found out that the work of vehicles and

plant repair and maintenance for the Cleansing Section

is carried out for the section on a rechargeable basis

at the Central Workshops of the City Engineers'

Department, under the supervision of the Chief Mechanical

Engineer, but the , vehicles stores and spares are the

responsibility of the City Treasurer's Department,

Here the researcher gained the impression that spare
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parts procurement procedure was slow, that only basic

eqﬁipment was available and that productivity was low

as a result,

puring the field study it was also found out that,
the Cleansing Superitendant has no control over workshop
repair schedules, and collection vehicles have to take

their chance in the conflicting priorities of the other

NCC departments. There was not even a section set

apart for handling specialised collection vehicles such

as compactor and bulk container vehicles so that

mechanics could become familiar with this type of

equipment. For instance out of the 15 compactor and

bulk container vehicles on fleet strength only 6 are in

working order.

The field survey also revealed that the frequent

vehicles mechanical breakdowns can partly be explained

by the old age of vehicles on use which have not been

replaced since then, and also by lack of a mobile

workshop complete with equipment and fittings for field
service,

The field survey also revealed that the frequent

vehicles mechanical breakdowns can partly be explained

by the old age of vehicles on use which have not been

replaced since then, and also by lack of a mobile

workshop complete with equipment and fittings for field

service.
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Furthermore the new cleansing vehicles are
pﬁrchased through the City Engineer's Department which
has the final decision on the choice of vehicle. The
present system with repair and maintenance of vehicles

at the depot is not functioning satisfactorily and a

great number of vehicles are left idle and unused for

various reasons.

3.5.4 Shortage of vehicles and other Technical Equipment

The study found out that the cleansing section is

faced with a shortage of the necessary garbage handling

vehicles and other technical equipment. The section has

a total of 32 serviceable vehicles on use but the

number normally do go down to 27 due to mechanical

breakdowns. This can be attributed to the old age of

vehicles without being matched with appropriate replacement,

as well as long delays pefore repair and maintenance

work is undertakens Besides these vehicles, the

cleansing section has two Bulldozers that are used at

the garbage disposal site. Reqular Mechanical Breakdowns

has been one problem that has hit these Bulldozers.

The Cleansing section has two High Ratio compactor

vehicles which can carry each 1 tonne of refuse, the

equivalence of 67 dustbins of each 15 kgs. It also

has in use 4 Bulk container Vehicles where each has

an average capacity of 3 tonnes, while the average



number of trips per vehicle is 6 trips. The NCC has
attributed its failure to have adequate number of

vehicles and other equipment to financial constraints.

3.6 GARBAGE COLLECTTION

For refuse collection purposes, the City of Nairobi

is divided into 5 operational districts, namely the

Central, Northern, southern, Eastern and Western

Districts. These in turn are subdivided into 56 sub-

districts while the area in the city centre where

refuse collection is carried out by a night-shift

operation forms the Night-Shift District. Dandora area

falls under the Northern District while Plainsview

is under the Southern District. Prior to the current

garbage handling vehicles shortage, garbage collection

was organized into 61 collection routes to provide a

more frequent collection service but these have been |

replaced by the present task system, output being

governed by the number and type of vehicles available

for work each day.

The field study revealed that as per 1990 the
average garbage collection frequency being achieved by

the Cleansing Section was as follows: =
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* Collection frequency

“Area
City Centre about once per 1 - 2 days
High income areas about once per 7-10 days

Low income areas about once per 7-12 days

Underdeveloped areas about once per 7-28 days.

As per 1974 special Technical Study: Solid Wastes

in Nairobi, that was prepared by SWECO (Stockholm)

for World Health Organisation (wHO) , 'the collection

of refuse in Nairobi as per that time was being

performed as follows:~-

Collection frequency

Area

City Centre 6 times a week

All other areas in Nairobi 2 times a week.

Source: SWECO Report; g5olid Wastes in Nairobi, 1974).

The above data indicates that garbage collection

services provision has declined generally for the

whole of Nairobi. Tt also shows that the low income

residential areas such as Dandora and the underdeveloped

residential gsettlements are very poorly served with

garbage services., The provision of these services in

these areas has deteriorated in the face of the
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falling number of garbage vehicles and other garbage

technical equipment due to reqular mechanical

breakdowns, age factor and inadequate replacement of

the highly depreciated of the same.

Garbage collection in pandora and Plainsview area

i{s not efficient, but worst hit is Dandora 61.1%

and 31% of households in plainsview and Dandora areas

respectively contended that garbage is collected at

least once a week, while 28.5% of Dandora residents

reported that garbage is collected once in a month and

a further 35.7% from the same area reported that garbage

is Mot collected at all there (as shown in table 7).

Due to the inconsistent, irregular and inadequate

collection of garbage from these residential areas,

residents have resorted to dumping garbage on road

reserves, open spaces and on the back lanes, which is

causing considerable environmental hazards. Besides,

there is enough evidence in the study areas that

residents are trying to keep the environments clean by

burning the garbage alongside their houses.

3.7 GARBAGE DISPOSAL
All wastes collected by the NCC is disposed on a

site at Dandora, approximately in the centre of the NCC

area. Haul distance to Dandora from the five collection

zones varies from 12 to 25 kms, away. Subject to plant



Inadequate garbage collection by the NCC has
given rise to increased dumping of garbage
on open spaces and burning activities in

Dandora area.

Plate 3:

Plate 4: Dumping of garbage on foot paths along the
roads is hampering pedestrian movements in

Plainsview area.
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ayailability, a bulldozer is used to spread, level and

compact the refuse, but no cover or sealing material

{s used. At present rate of use, the remaining life

of this site is estimated by NCC to be 2-3 years.

The field survey found out that waste disposal at

a site is by semi-controlled tipping. At the

Dandor

tipping site, no leachate or gas monitoring has been

carried out, but as there is no underground water

extraction or sealing of refuse, no problems as yet

have been identified. The study revealed that NCC has

long-term waste disposal plan.

There were found to be several areas of burning

or smouldering waste on the Dandora disposal site, a

high level of fly infestation and considerable

unofficial "gcavanging"” activity. The disposal site

adjoins a high density, low income housing area (Dandora

éstate), and in the researcher's opinion it does not

meet an acceptable level of operation from both

environmental and aesthetic standards.

37.6% of pandora residents especially those

residing near the dumping site were of the opinion

that the NCC should look for an alternative waste

disposal site far away from pandora area and at least

4 km. from any housing area. The reasons given to
hat, the site makes the

support this call were t
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surrounding environment filthy due to scattering of

refuse by wind, birds, human scavangers etc. and hence

the aesthetic of the residential area around is

seriously interfered with, besides the irritating smell

(adour) that emanates from the site.

A considerable amount of industrial and commercial

waste is delivered to the site by private vehicles as

the field survey revealed. Whether or not any of these

loads of hazardous Or toxic materials must remain a

matter for conjecture. The researcher also found out

that the waste disposal sites at Dandora were not

initially planned and earmarked for that purpose during

the preparation of “the Physical plan for that area.

Rather these sites were stone quarries sites that have

come to be utilised for waste disposal purposes.

3.8 ADVERSE EFFECTS BROUGHT ABOUT BY UNCOLLECTED GARBAGE

The field study revealed that there are various

adverse effects that have resulted from uncollected
garbage in plainsview and pandora settlements.

Consequently this has been causing various health
hazards, besides adversely affecting the environmental
quality and general aesthetic of these areas and others

in Nairobi.

petween the two study areas, pandora is the most

hit by the phenomenon of uncollected garbage where
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for instance as reported by 353.7% of households (shown

in table 7) garbage is never collected, while in

Plainsview 8.3% of respondents said the same. Consequently

residents in those areas have been indescriminately

dumping garbage on the road reserves, open spaces and

in some areas of Dandora on access roads. The following

are the major adverse effects resulting from uncollected

garbage.

Table 7: Frequency of Garbage Collection by NCC
Frequency of Frequency perdenta-| Prequency %
collection ge (%)

Two times in a

a week 9 25% 6 14. 3%
One time a week 13 36.1% 7 16. 7%

One time in a
fortnight 11 30.6% 2 4.8%

One time in a
month - - 12 28.5%

Not collected
at all 3 8.3% 15 35.7%
Total 36 100 42 100%

Source: Field Survey.
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One effect is that heaps of uncollected decomposing
garbage is emitting irritative smell as reported by
25% and 43,9% of Plainsview and Dandora households
respectively., This has made the areas concerned
unsightly and uncomfortable for residents. Scattering
of these garbage by such agents as wind, birds (such as
crows) goats, dogs and human "scavangers" has made the
surrounding environments (especially in Dandora estate
including the areas around the dumping site) very
filthy, besides adversely affecting the natural
aesthetic and environmental quality of these areas. Such
a phenomenon reduces the attractiveness and values of

a given residential settlement,

Besides, uncollected garbage in these areas is
providing a suitable breeding haven for flies, rats and
other vermins, as well as attracting stray dogs which
are a threat to human life. Discussions with medical
experts revealed that rats for instance do cause bubonic
plague, flies cause diarrhoea, dysentry and cholera
while affected stray dogs are a cause of rabbies. The
table below 8 shows the degree of nuisance that is been
caused by flies, rats and stray dogs in Plainsview and

Dandora areas, where it is observed that flies and rats

are the worst menace.
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Table 8: Degree of Nuisance being caused by flies,
' rats and stray dogs in Plainsview and Dandora
areas, :

Vermin/animal|l  PLAINSVIEW DANDORA
Prequency |- $ | Frequency 3

Flies prispig 57,98 | 32 49.2%

Rats 12 215 0% 23 35.4%

Stray dogs 4 10.5% 10 | 15.43

TOTAL P ;] 3 100% ; 65 100%

Source: Field Survey.

other health problems that were identified included
feet injuries caused by broken glasses and bottles and
which was found to be more prominent among Dandora
residents. Vomitting problem was also identified among
residents, some of who reported to be allergic to the
stench and unsightly look of garbage. Table 9 below
shows diseases and other health hazards that have been
experienced by residents directly or indirectly as a
result of uncollected garbage. As noted above, residents

have become vulnerable to feet injuries and especially

those who walk without shoes. Children have become

even more prone to feet injuries and other health

hazards when they, are playing on heaps of uncollected

garbage.
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Table 9: Diseases and other health hazards experienced

.by residents (directly or indirectly) as

a result of uncollected garbage

PLATINSVIEW ' DANDORA
Diseases Frequency % Frequency )
Dierrhoea d 14,3% 6 28.6%
Dysentry » o 5 23,.8%
Feet injuries
(inflicted by
pieces broken
Bottles, and
glasses 2 57.1% 5 23.8%
Vomiting 4 57.1% 4 19%
Rabbies & o 1 4.8%
TOTAL 7 100% 21 100%

Source: Field Survey.

other adverse effects revealed by the study is that

widespread accumulations of uncollected garbage

especially in pandora area has blocked storm drainage

channels and clogged up the sewerage networks in the

latter case, especially in areas where manhole covers

are missing.

untold suffering and inconviniences,

Residents consequently are subjected to

During the rainy

season, floods have become a common phenomenon in areas
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of Dandora due to clogging of the drainage system.

In some sections of that estate, due to increased volume

of uncollected garbage, that garbage has now spilled

over onto the roads consequently aggrevating the

situation.

Besides the field study revealed that in Dandora

especially during the rainy season stagnant pools of

water resulting from clogged up drainage channels do

normally create a preeding haven for mosquitoes which

makes residents of the areas concerned become vulnerable

to malaria and other ailments. Furthermore, the problem

of clogged and blocked drainage and sewerage channels

would normally call for hirina of labourforce to clear

these systems which then increases the financial burden

of the NCC which is already currently faced with shortage

of finance to run its services efficiently.

Failure by the NCC to collect garbage in many parts

of the study areas has compelled residents to resort

to the indiscriminate and at times uncontrolled burning

of garbage. But the fires resulting thereof currently

are posing a great danger to lives and property of

residents as was reported by 16.7% of all the households

interviewed. 1In plainsview area for instance, one

household reported that it was a victim of this type

of fires which burnt down a considerable section of

their fence of trees in 1985, which even nearly burnt

down their house.
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Finally, it is observed that Litterihg of

uncollected garbage all over the ground makes garbage

management more difficult as more time and money has

to be spent when sweeping this garbage, besides

causing air and land pollution. In addition uncollected

garbage affects adversely the general image of the city

of Nairobi by unnecessarily letting it appear permanently

untidy dirty and filthy.
Besides there are external costs associated with

landfills. This is particularly true of improperly

managed landfills (actually dumps) where adours, fires

and blowing refuse are presentina problems. These are some

of the problems that face Dandora disposal site. Even
with properly managed landfills, there are external coéts;

tpese can be managed but at high costs. These result

from the production of leachates and methane gas in the

completed landfill.

Leachate is a solution containing dissolved and

suspended materials and microbiological waste products.

It is produced in landfills by the infiltration of rain

and/or groundwater through the degrading organic wastes.

It may exist from the landfill at the surface as a

spring, or percolate through the soil and rock that

underlig‘and surround the wastes. It is a potential

source of groundwater contamination.



Plate 5:

plate 6:

Tn Dandora, dumping of garbage just next

to the houses by residents is a common
phenomenon. This is causing bad smell, fly
menace, is unslightly, besides being dangerous

to children playing on that open space.

dumping of garbage on road
not only an

In Dandora area,

reserves is common which is
but is also blocking

channels as shown here

environmental hazard
the water drainaqge
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CHAPTER FOUR

EVALUATTION OF ALTERNATIVE METHODS OF GARBAGE

MANAGEMENT AND_THE ACCRUING BENEFITS

The study has already examined the garbage

management problems that the NcC is faced with and how

upgrading of the present garbage handling services can

be attained. In this section, the study makes an

evaluation of alternative methods of garbage management

and the accruing penefits in the study areas (Plainsview

and Dandora areas) and Nairobi as a whole. These
methods are discussed below.

OLLECTION BY SCAVANGERS AND THE RECYCLTING

4.0 GARBAGE C

ACTIVITY

The objective of the study of garbage collection

by scavangers was to determine the volume of waste and

income generated’ in the garbage collection business and

the socio-economicC dynamics of recycling and scavanging

activity.

The study in this section begins by examining the

socio-economic characteristics of garbage collectors

"Scavangers") . rable 10 below shows the ages of

scavangers (respondents) .
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Table 10: Age of Respondents in Years

Age cat?qory I'requency Percentage (%)
< 20 8 25%
Bl.s 25 7 21.9%
88 = 36 9 28.1%
31 - 35 3 b
36 - 40 1 3.1%
e [ 2 6.25%
YA T 2 6.25%
TOTAL 32 100%

Source: Field Survey.

The mean age was 27.4 years; the youngest scavanger

was 17 years and the oldest was 49 years. Those below

35 years of age constituted 84.4% of the sample. This

is the energetic age category. It means that garbage

collection in the study areas Plainsview and Dandora,

and therefore generally Nairobi is a job for the

energetic. Garbage collection was found to be a

predominantly male activity as was found out with the

100% of respondents interviewed. Besides, the majority

of the respondents comprising 62,5% of the sample

population are small size households of 1 member
This is quite small by

(ie singles and 1iving alone).
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Kenyan standards (See Table 11). By household we mean

a "cooking unit".

Table 1ll: Household size
Size Frequency Percentage
3 20 62.5%
2 - -
3 - -
4 % 9.4%
5 1 2.1
6 2 6.25%
T 4 12:5%
8 - _
9 2 6.25%
TOTAL 32 100%

Source: Field Survey.

A number of conclusions can be drawn from the above

That one the majority of garbage collectors

information.
are young whose age is less than 35 years (B4.4%) and
stly primary school drop outs

are single (75%). They are mo

(53.1%) or illiterate (46.9%) faced with acute
unemployment problems. They take to garbage collecting
gitimate means of earning a living,

as the only le



100% of these garbage "scavangers" are males as noted

earlier on,

4.1 TYPE AND VOLUME OF GARBAGE COLLECTED, AND LEVEL

OF ENGAGEMENT IN THE RCTIYLITE

Scavanging activity is playing an important role in

the collection and disposal of garbage in Plainsview and
Dandora estates, and also generally in the whole of the
City, while 90.6% of the respondents are fully engaged in

only garbage collecting activity, 9.4% are partially

engaged in this activity, while they reported that the

rest of their working time is used on farming activities

e.g along Mathare River. But still the 9.4% of

scavangers reported that they spend % of their working

time in garbage collection.

In as far as types of garbaae collected is concerned,

the study revealed that the most important garbage

component collected is paper (See Table 12). The
reason given for this is that,paper fetches a relatively
good price per Kilogramme (Kshs. 1.40) in the Market. The

s and level of importance of garbage camponents

Table 12: Type

Type of garbage Frequency Percentage
Paper 32 62.8%
Bottles 12 23.5%
Scrap metals & plastics 4 7.8%
Tins 3 5.9%
TOTAL 51 100%

Source: Field study.
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scavangers normally gell their daily collection to

‘middlemen at certain collection or assembling centres

within Dandora and plainsview areas. The middlemen

then deliver their garbage in bulk to certain industries

in Nairobi. At times the industries do provide transport

for that service. The buying industries in Nairobi

include Chandaria and Madhupaper Industries for paper

component and EMCO industry for scrap metal component.

Besides there are Jua Kali artisans from Dandora area and

Gikomba who buy some of these garbage components,

especially scrap metals and tins.

The industries mentioned above use those garbage

n their production process as raw materials.

components i

These industries engage in
materials. In so doing, an important role

the recycling activities of

these garbage

in the collection and disposal of garbage is played.

In the first instance, the activity provides employment

to the scavangers, as shown later it provides an income

to the collectors and provides a means of livelihood
to those depending on the scavangers. Besides it also
provides a source of raw materials to industries that
would otherwise have to import such inputs, hence

helping to save the scarce foreign exchange,

By and large scavanging activity forms an essential

plementary to Nairobi City Commission's effort in

Table 13 show average weights of

sup

garbage handling.
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