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EXECUTIVE SUMMARY
Between 1988 and 1992 the Netherlands Millistry ofDevelopment Co-operation financed a technology development
project in Dar es Salaam, Tanzania. WASTE developed this so-called Manual Pit Emptying Technology (MAPET)
in co-operation with the Dar es Salaam Sewerage and Sanitation Department (nowadays part of the Waste
Management Department). The MAPET equipment, a handpump and a 200-1 vacuum tank, is used by MAPET teams
to empty pit latrines in unplanned urban areas. These areas are not accessible for the conventional vacuum tankers.

Methodology
Dar es Salaam is not the only city coping with these pit emptying problems. Also other cities in developing countries
are looking for solutions to their problems. Therefore the main problem addressed in this research is:
How can the MAPETservice be expanded within Dar es Sa/aam, and how can the service be transferred
from Dar es Sa/aam toother unplanned urban areas?
Therefore, the aim of the research is to fmd possibilities for this expansion and transfer of the MAPET service. To
investigate the problem a theoretica! model is developed, whereby the MAPET service is seen as an integrated
system. TheMAPET service itselfconsists ofthe 'people', the 'equipment', the 'organisation' and 'information'.
Various actors are concemed with the MAPET service, including the local and central govemment, NonGovemmental Organisations (NGO's), Community-based organisations (CBO's), and the formal and informal
sector. Especially for a comparison between countries it is important to analyse institutional aspects, like polities,
economy, technology, health care and physical environment, and social and cultural issues.

Results
One ofthe major fmdings regarding theMAPET service in Dar es Salaam, is that the service as developed is running
dry. While the need forMAPET is increasing because of inadequate tanker services, the present emptiers are not able
to increase their market There are interests from other organisations, the Town Development Committees of
Vingunguti and Buguruni, but in those areas on-site sludge disposal is not possible. So far no adequate system for the
transfer of the sludge was developed. Other problems for re-implementation of the MAPET service are a missing
adequate organisation setting and the Jack of fmances.
The need for pit emptying services in unplanned areas, recently became a problem in Durban, since many latrines
were built only a couple ofyears ago. The problem is oflesser scale than in Dar es Salaam as is indicated by the need
forMAPET teams of 16 and 99 teams respectively. Until now initiatives come from the Metropolitau Council and
not from the residents as such. However, community participation is needed to support reorganisation of the social
institutions after the collapse of the apartheid regime.

Final conclusions
Currently we cannot speak of a 'transfer' of the MAPET service, since no supply side of the MAPET system is at
hand. First of all blueprints of the MAPET equipment must be designed and in addition a Mobile Sludge Transfer
System must be developed to transfer the sludge for treatment and final disposal. It can be concluded that the
municipal departments in Dar es Salaam and Durban are not capable of arranging a transfer of the MAPET service.
Since hardly anything is left of the MAPET service, a new start should be made in both cities. The major points of
attention for Dar es Salaam should be the organisation setting and to raise funds or subsidies, or otherwise microcredits. Durban should focus on the (re)design of the equipment and a mobile sludge transfer system. In addition,
attention should be paid to the participation of communities.

Recommendations
To arrive at a sustainable MAPET service, also outside ofthe Dar es Salaam areas ofMwananyamala and Tandale, it
is a necessity to introduce an intermediary organisation. This organisation would be responsible for the revival of the
MAPET service and for the co-ordination of a transfer to other unplanned urban areas. Since WASTE was the
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developer of the MAPET service they ought to serve as intermediary organisation, until they find a suitable and
adequate Southem organisation that is capable of overtaking WASTE's tasks and responsibilities.
Firstly, they should co-ordinate that blueprints are made and that MAPET components are standardised. This should
be done in co-operation with the Durban Metropolitau Department of Wastewater Management. Once, the designs
are available, and thus a supply side is created, WASTE should co-ordinate and monitor transfer of the MAPET
service to other unplanned areas. This should be done according to an integrated international approach. Thereby
cities from various developing countries are to co-operate on the central problem of emptying pit latrines in
unplanned areas. Greater understanding and insight will be the outcome of sharing experiences between the cities.
Specific recommendations for Dar es Salaam include:
• MAPETservice managed and co-ordinated by NGO or CBO instead ofmunicipal department;
• Involve of communities in the service.
• Additional training for emptiers, not only technica}, also focused on entrepreneurial skills.
• Continuous promotion and education to increase health care awareness and acquaintance with the MAPET
service.
Specific recommendations for Durban include:
• Involve of communities in the service.
• Determine customers' criteria by carrying out social studies in the informal settlements.
• Design blueprints of the MAPET equipment.
• Integrated health care promotion and education, not only responsibility of Health Department
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PREFACE
"And certainly there were many others ... from whom I had assimilated a word, a glance, but of whom as individual
beings I remember nothing. A hook is a great cemetery in which, for the most part, the narnes upon the graves are
effaced. " Marcel Proust - Time Regained
In the period of my M.Sc. research, the list of persons to whom I am indebted for co-operation, assistance, criticism
and encouragement has grown very long. Hopefully, I will be excused for singling out a few upon whom I called
most frequently for support.
Above all I would like to thank Mr. Jaap Rijnsburger of WASTE for giving me the opportunity to go 'that other
world', so many mil es south of us. He taught me very much of the development work and projects in practice, after
years of theories and even more theories at the University. I started the fieldwork in Tanzania, looking for the
remainders ofthe MAPET service. During those months I was supported by Mr. Jasper Kirango, who is a very busy
man rnanaging the Waste Management Department and taking care ofhis lovely family. Wherever he could hetried
to help and support me, most of all by improving my Kiswahili. Thanks to him, I can understand a little bit more than
just 'Habari'.
After a wonderfut time in Tanzania, I continued my research in South Africa. Not as much a culture shock as when I
arrived in Dar es Salaam, but also this country has made a big impression on me and left me with memories I will
never forget. I was welcomed very friendly by all people from the Durban Metropolitau Department ofWastewater,
but I would especially like to express my gratitude to Mr. Chris Olivier for giving me the opportunity to work within
his department for as long as I was in Durban.
Having a backpack full of memories (and of course a great deal of information) I retumed to the Netherlands after
six months of sunshine. What more typically Dutch than rain, rain and rain to accompany me during my final phase
of writing this thesis. The staff of Technology and Development Studies deserves special compliments for guiding
me to the point where I have to leave all ofthem behind at the Eindhoven University ofTechnology. Most work was
done by Mr. Herman Gaillard, who had to read my draft reports over and over again. And thanks to his inspiring
comments, the end is near and I will be on my way to ...
Wherever I'm going to, how blissful or how dark the situation may be, I know 1'11 always have my family and
friends around me. During my stay in Tanzania and South Africa, or maybe even espcially during my stay there, they
gave me so much support, love and friendship. Besides the practical things I experienced in Africa, it was most of all
a period of self-realisation. Without my mother Mrs. Leonie van den Beuken, I wouldn't be where I am right now.
Not only by giving birth to me, but for all the things she has done for me the past 26 years, I would like to dedicate
this report especially to her.
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GLOSSARY
CBO
A Community-Based Organisation is any form of organisation that draws its memhers from the same
neighbourhood, that is, a geographical area that is also a socio-administrative unit. It can be a women's group, youth
group, credit organisation, neighbourhood management committee etc., in short any organisation that has a certain
degree of formality, structure and regularity in its functioning, and applies certain memhership criteria. In many,
countries, local governments will only consider community groups as partners in service provision, if they are
formerly registered as a CBO.
NGO
The term NGO can refer to such diverse organisations as churches, universities, labour organisations, environmental
organisations and lobbies. Sametimes even donor organisations fall under this heading. Generally, NonGovernmental Organisations (NGO's) are intermediate organisations that are not directly and continuously involved
in community projects. NGO's are not only advocate, they can also be involved in awareness-raising, and decisionmaking. NGO's can act as intermediaries between grassroots initiatives (CBO's) and municipal govemments, or
serve the ideological, politica!, or altruistic interest of international organisations
On-site sanitation
Includes communal facilities that are self-contained within the site, in contrast to sewerage and dry latrines where
excreta is removed from the site
Pathogens
Disease-causing micro-organisms, many of which are aquatic
Pit latrine
Latrine with a pit for accumulation and decomposition of excreta and from which liquid infiltrates into the
surrounding soil
Sanitation
The means of collection, treatrnent and disposal of human excreta and community liquid waste in a hygienic way so
as not to endanger the health of individuals or the community as a whole and not to endanger the physical
environment
Sludge
Wastewater that includes human excreta
South-South co-operation
Co-operation between organisations in developing countries, without the interaction of a W estem organisation from
a developed country
Sullage
Wastewater from bathing, laundry, preparation of food, cooking and other personal and dornestic activities that does
not contain excreta
Technology transfer
A technology or technica! system moves across national boundaries, whereby the technology shifts from a supplier to
a receiver
Unplanned areas
Unplanned areas are (mostly) law-ineome residential areas that have grown without planning befare construction. As
such, they lack any physical infrastructure such as roads, drainage and sewerage. The quality of housing and the
facilities such as pit latrines can be relatively good, not worse than in planned areas. It is the lack of public
infrastructure that is more typical. Also the term informal settlements is used in this report indicating the same sort of
are as
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PART I
METHODOLOGICAL ISSUES

Chapter 1: Theoretica/ issues

1 THEORETICAL ISSUES
Many developing countries cope with problems related to sanitation. Especially in dense urban areas where lowincome communities are living, installation of a sewerage system, with its high costs and need for piped water
supply, is not a feasible option. For such communities, on-site disposal - dealing with excreta where they are
deposited - offers a hygienic and affordable solution. Many residents are using pit latrines, but one of the
problems with these pit latrines is that they fill up in five years (on average ). Developing countries in Southem
Africa 1, but also countries in other partsof the world, use various different pit emptying methods and services.
However, most ofthose countries do nothave a solution to service the unplanned areasoftheir cities.
In Dar es Salaam, Tanzania, a manual pit emptying service was developed to service the unplanned areas. It
became known as MAPET, Manual Pit latrine Emptying Technology, after the handpump equipment that
facilitates pit latrine emptying in unplanned areas.

1.1
1.1.1

Development ofthe MAPETservice
MAPET stage I

Between 1988 and 1992 DGIS, the Netherlands Ministry ofDevelopment Co-operation, fmanced a technology
development project in Dar es Salaam. This project, which became known as MAPET, was initiated by WASTE
(Gouda, the Netherlands, see appendix A) in co-operation with the Dar es Salaam Sewerage and Sanitation
Department (DSSD). TheMAPET-I (pilot) project wasbasedon the observations that 90% of the population of
the unplanned areasin Dar es Salaam rely on on-site sanitation, mainly pit latrines (see appendix B). In addition,
conventional pit emptying services, using vacuum tankers cannot supply to the unplanned areas and traditional
manual pit emptying is expensive and unhygienic, since the emptiers have to touch the sludge.
The objectives of the project were to contribute to the improvement of environmental sanitation in unplanned
urban areas and of the informal practise of traditional pit emptying, also resulting in more income generation for
the pit emptiers. Therefore effective and hygienic pit emptying services were needed, as far as possible with
locally available technology. Criteria conceming the technology included:
1. reduction of dependenee on expensive irnported fossil fuel;
2. no demolition of squatting slab and super structure of the pit latrines;
3. no sludge entering the pump to prevent risk ofblockages and breakdowns ofthe equipment;
4. accessibility through small paths and gates to inner courts; and
5. local construction and maintenance in Tanzania.
Box 1-1: TheMAPET service

1

NiZA (Nederlands Instituut voor Zuidelijk Afrika) defines Southern Africa as: Angola, Botswana, Lesotho, Mauritius, Malawi,
Mozambique, Namibia, South Africa, Swaziland, Tanzania, Zambia, and Zimbabwe
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Photo 1-1: MAPET emptying
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Photo 1-2: On-site disposal
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1.1.2

COMPET

From 1991-1993 WASTE co-operated on the Comparative Study on Latrine Pit Emptying Technology
(COMPET), which has been a joint field study with the DSSD, with inputs from Manus Coffey Associates
(MCA, Ireland) and the International Reference Centre for Wastes Disposal (IRCWD, Switzerland). The study
compared performance and effectiveness of three pit emptying technologies. All three technologies, large
vacuum tankers, mini vacuum tankers and MAPET, were simultaneously in use in Dar es Salaam at that time.
COMPET allowed for a limited expansion from 3 to 7 teams operating the MAPET service in Dar es Salaam.
For Dar es Salaam it was concluded that accessibility is the key parameter for the input of the three techno logies.
MAPET is effective where tankers simply cannot operate. At equal accessibility mini tankers can be applied
more efficiently than MAPET, provided short hauling distances between pit and dumping station. Cases from
other countries show that the mini tankers become less efficient at hauling distances of more than 5 km, the
range within which they have been applied in Dar es Salaam. Similarly large tankers can be applied more
efficiently than mini tankers.2
Other parameters indicate that MAPET is more Iabour intensive to operate than the large or mini tanker services.
But the Iabour costs for MAPET can be fully recovered from the negotiated fees, and the willingness to pay for a
relatively more expensive MAPET service is related to its availability at short notice and customer control of its
performance.

1.1.3

MAPET stage 11

In 1994 WASTE, in co-operation with DSSD, made a request at the Dutch embassy fora follow-up project:
MAPET-11. The proposal for this project was entitled: "Expansion ofManual Pit Emptying Services and further
Development of Sludge Transfer Technology for Low-Income SquatterAreasin Dar es Salaam, Tanzania". In
Stage 11 the MAPET service developed in Stage I was meant to be expanded to cover other unplanned areas of
Dar es Salaam, and an additional system for sludge transfer was to be developed (especially for areas with
shallow groundwater). Also an institutional framework was to be established for the support and monitoring of
pit emptying by community operators as well as private operators, and adequate resources had to become
available to address similar demands in other towns of Tanzania. MAPET-11 aimed at introducing theMAPET
system at a much larger scale, but because of other "non-urban" priorities the request for funding was denied by
DGIS.

1.2

Relevanee ofthe research

Every year, 2.5 million children die of diarrhoea that could have been prevented by good sanitation. Human
excreta are responsible for the transmission of diarrhoea, schistosomiasis, cholera, typhoid, and other infectious
diseases affecting thousands of millions. If people have such diseases their excreta is likely to contain pathogens
that pass on the diseases to other people. These pathogens are generally swallowed with food or drinking water,
although some may enter the human body through the skin. Pathogens can be transmitted through water, hands,
flies and other insects, soil and plants (figure 1-1 ).
2

See WASTE, Comparative study on Pit Emptying Technologies (COMPET) executed in Dar es Sa/aam, Tanzania
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Overall, the World Health Organisation estimates that nearly 3.3 million people die annually from diarrhoeal
diseases, and that a staggering 1.5 thousand million suffer from parasitic worm infections stemming from human
excreta and solid wastes in the environment. 3 Without adequate sanitation, the environment is exposed to
pathogens. Therefore, the prirnary relevanee for using MAPET seen from the residents' point of view is
irnproving the sanitary facilities by facilitating manual pit emptying services for the inaccessible unplanned
areas. This will prevent environmental pollution and might thus lead to a reduction of diseases; where poor
health keeps families in a cycle of poverty and lost income. For the pit emptiers MAPET is a more efficient and
more hygienic way of emptying the pit latrines (no physical contact with the sludge) and it is also a way of
raising their income.
Drinking contaminated water

Pathogenie organisms in excreta

Oiseases transmilled via

hands

insects

water

crops

Figure 1-1: Transmission of diseases

This research contributes to solving the problems concerning pit latrines in unplanned urban areas. The
theoretica! model used for Dar es Salaam and Durban can also be applied to other cities in developing countries.
However, it needs adjustment to the specifïc circumstances of those cities. The MSc. research results can also be
used for the Urban Waste Expertise Programme4 with regard to the development of waste management systems
(liquid and solid) and related infrastructure and service provision. WASTE is the initiator and executing agency
for the UWEP programme as a whole.

1.3

Problem deflnition and aim ofthe research

The MAP ET service has been applied on a small scale in a few unplanned areas in Dar es Salaam (e.g.
Mwananyamala, Tandale, Mburahati, and Kinondoni) as a solution to the problem of accessibility of those areas.
By now more cities in developing countries are looking for solutions to sirnilar pit emptying problems, but the
DSSD in Dar es Salaam does not have the capacity for organising and co-ordinating a transfer of the system to
other urban centres, or even for an expansion within Dar es Salaam. Of course the DSSD is not meant to be an
international co-operating organisation, but its core business is to service the municipal residents in the field of
sanitation and pit latrines.
With the MAPET service, WASTE had the ideological intention to develop an appropriate system that could
easily be adjusted to other situations and was therefore not recorded in patents. Unfortunately, without patents
3
4

See WSSCC and WHO, The Sanitation Promotion Kit: The burden of poor sanitation

The Urban Waste Expertise Programme (UWEP) aims to collect and disseminate information about innovative waste
management practices in the cities of the South. The six year programme (1995-2001) works trom the principle that the
more knowledge people and organisations gain on this topic, the greater the chance that this knowledge will be
implemented to imprave waste management in the cities.
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and without defmite teehoical drawings of the machines that were fmally applied in Dar es Salaam, there is a
lack of clarity about the legal rights conceming the blueprints of the equipment. There are various drawings of
different prototype components and assemblies, which contain valuable information on variables to adjust to
local conditions. But these variables need identification of and adjustment to these conditions.
These are some of the reasoos to start a new project conceming the possibilities for expansion within Dar es
Salaam and transfer of the MAPET service to other unplanned urban areas. WASTE prefers for this system
transfer to be a South-South co-operation between organisations in developing countries.
Plainly the problem is:
How can theMAPET service be expanded within Dar es Sa/aam and how can the service be transferred
from Dar es Sa/aam toother unplanned urban areas?
To structure the research, four research questions were derived from the problem defmition:
1. How is the MAPET service operating in 1998, compared to the situation during MAPET stage I?
2. Mobilisation of the present Durban pit emptying situation and circumstances?
3. Which elements areaffectinga transfer ofthe MAPET system?
4. Which preconditions are essential for expansion of theMAPET service within Dar es Salaam? And which
preconditions are essenrialfora transfer to Durban?
Durban was chosen as the second case study, because the Durban Metropolitau Department of Wastewater
Management made the most recent request for the irnplementation of the MAPET service.
The main aim of the research is:
To find possibilities for expansion of the MAPET service within Dar es Sa/aam, and for transfer of the
service to other unplanned urban areas.

1.4

Conceptual definitions and theoretica[ model

Basic urban services
Municipalities are responsible for making sure that they provide at least the basic services to the people in their
district. There are numerous services and service levels that can he provided, but the most important are (figure
1-2): Water supply, Liquid waste managemene, Solid waste management, and the built environment (housing
and roads).
It is of vital irnportance for the successful establishment of the basic urban services to involve all the actors in an
integrated system. Organisations that are responsible for the urban services are under influence of the policies set
by the central government. Such an organisation can he a municipal department, an informal private business, a
formal private business, a Non-Governmental Organisation (NGO) or a Community Based Organisation (CBO).
A distinction between formal and informal private sector activities is made, since private enterprises are
characterised by a higher level of capita! investment, a larger scale of operation and easier access to influential
officials in the government and economie sectors. Special attention will he given to the informal sector,
consiclering MAPET as an informal service.
Various institutional aspects should be taken into account in order to safeguard the integrated approach:
Politica!, Technological, Econornical, Environmental and Social/Cultural aspects.

5

Many people use the terms sanitation and waste management, but l'd rather say /iquid waste management (including
sanitation) and solid waste management. The reasons for this is that very often the term water supply and sanitation is
used, where for most of the concerned organisations, city council officials and decision-makers the priority lies on water
supply. And when speaking of waste management, most of the time solîd waste management is meant (or at least
prioritised), excluding liquid waste management. Besides that sanitation, related to water supply, focuses mainly on the
construction-side of the systems, where waste management concentrales more on operation and maintenance, which is
also very important for the sustainabilîty of the systems used.
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AC TORS

ASPECTS
Figure 1-2: Framework for integrated basic urban services (Source: Klundert, A. van de, 1996)

Liquid waste management
Liquid waste management includes more than just sanitation and sewage disposal. It also involves grey water
(washing water), industrial effluent and stormwater drainage. 6 In general liquid waste may be defined as a
combination of the liquid or water-carried wastes removed from residences, institutions, commercial and
industrial establishments. Management of liquid wastes has the basic requirement of ensuring that all wastewater
and excreta generated within the human environment are disposed hygienically to avoid health hazards.7 The
safest and most hygienic technology for disposing human excreta is by central sewerage systems, but most cities
in developing countries cannot afford these systems and therefore have to implement other sanitation systems,
like bucket latrines, (un)improved pit latrines and sceptic tanks.
This research only discusses pit latrines and problems conceming the emptying of those latrines. The functional
elements in a liquid waste management system for pit latrines are developing and constructing the pit latrines,
the people "producing" human excreta, on-site storage and treatrnent, emptying systems, transfer stations and
treatrnent ponds (see figure 1-3).
Pit latrine emptying
This research focuses on the element of colleetien of the latrine sludge, so to say the emptying of the pit latrines.
Several methods can be used to empty latrines. In most urban settlements vacuum tankers are used: large tankers
(5,000 litres) as well as mini tankers (2,000 litres). However, as mentioned before, not all-urban areas are
accessible for these tankers. In those cases manual emptying methods like MAPET and traditional emptying are
used. Another examples of pit emptying methods are the vacu-tug designed by MCA (Ireland) and
UNCHS/Habitat (Kenya) (a motorised sort of MAPET, see appendix D). Since a comparison of different
emptying methods is out of the scope of this research, no further attention will be given to this topic.

6

Same cities exclude drainage trom liquid waste, but they include in the municipal department that is responsible tor transport
and housing

7

See M.E. Kaseva, The African city in sustainable human settlements development; a case of urban waste management in Dar
es Salaam, Tanzania
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Figure 1-3: ......,..t;,,""' '"'""''"'••
management system for pit latrines
(Source: Pfeffer, J., 1992)

The MAPET service
The MAPET service was developed as a solution to urban sanitation problems in Dar es Salaam. Rural areas also
have problerns related to sanitation and liquid waste, but those problerns are different from the urban problems
and are, therefore, not included in this research. The scale on which MAPET is operating presently is very small
(only 0.11% of the pits that need to be emptied annually8) .
The scope of this research concerns the MAPET service; however, it can not be seen apart from the other urban
services. There is also a vice versa impact on the actors involved and on influencing aspects. To prevent
misunderstandings about defmitions conceming the MAPET service and the MAPET system, those concepts
will be defmed, as wellas MAPET's environmental issues.
TheMAPET service is a community based manual pit emptying service with locally manufactured equipment, a
handpump and a vacuum tank, used by the MAPET emptiers to empty the pit latrines from residents of the
neighbourhood. The developed technology is based on the informal business and sludge disposal elements of the
traditional practice of pit emptying. Different elements of the informal MAPET service are:
• The emptiers do not (legally) own the equipment, though they are the only people working with it; instead
they pay a lease fee.
• The lease fee should cover the costs of large repair and overhaul of the equipment done by the DSSD
workshop.
• The business is not registered.
• The team and the equipment are monitored by the DSSD/MAPET staff, who acts as liaison with the CCM
office (per branch) and DSSD, and arranges for maintenance during the project.
• The monitoring/liaison staffis paid for by the DSSD.

The MAPET system 9 exists of four components. It comes down at the skilis and knowledge embodied in people
(pit emptiers and the residents), skilis and knowledge related to the equipment (development, eperation and
8Approximately

270,000 pits need to be emptied every 5 years of which (at least) 10% need to be emptied manually (see
MAPET reports). Of these 54,000 pits that need to be emptied annually, at the moment approximately 60 pits (0.11 %) are
emptied per year (based on one MAPET team having 5 emptying jobs per month).

ll"fhe term "system" is used instead of "technology'' since misunderstandings occur with definitions of the MAPET technology as
being the MAPET equipment (only a part of the whole technology), while the technology is concerned with all the tour
components (the entire MAPET system). The MAPET equipment, as a part of the MAPET system, consists of a handpump
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maintenance of MAPET and sludge transfer system)), infonnation (procedures, financing, and promotion and
education programmes) and orianisation (structure in which all the actors co-operate) applied for the MAPET
service. 10
MAPET environment
Pit emptying is not the responsibility of the municipal authorities alone. Bither can households, communities,
private enterprises or non-governmental organisations (NGO's) alone achleve a system of sustainable services.
The needs and capabilities of the community should be the starting po inti 1, but for the MAPET service, like
other urban services, to be sustainable (economical as well as environmental and technica!), it is of vita!
importance that all actors are involved in the planning and implementation process. This group of actors can be
divided into local and central government, NGO's, community-based organisations (CBO's), the private sector
and donor agencies.
In order to safeguard an integrated approach and to establish a sustainable system the following aspects will be
considered:
•
Polities: The society's goal and priorities for sanitation and pit emptying services, supported by a clear
division of roles and responsibilities of the various actors.
•
Technology: Technology choices that match local resources (expertise, management, materials, and capita!).
•
Economics: Income and employment opportunities of pit emptying services, as well as affordability of the
service also providing full cost recovery.
•
Environment: Standards regarding sanitation, pollution and health care.
•
Culture: Interests of all actors, and their believes and values regarding sanitation and pit emptying services.

AC TORS

ASPECTS
Figure 1-4: Framework for integrated MAPETservice

cart, a vacuum tank-cart, an air hosepipe, a sludge hosepipe and a mixing rod. There are two types of tank carts: the
standard type, which has an exchangeable 200 litre drum shaped sludge tank, and the Kibuyu (Kiswahili tor 'gourd'), which
has a low point of gravity with a gourd shaped tank, integrated in the cart frame.
10

Basedon the framewerk tor technology based development byESCAP (1989)

11

See M.S. Muller, et al, The potential for community-based waste seNices in cities in the South
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The institutional aspects and the actors related to the MAPET service fonn the framework for an integrated
MAPETservice (figure 1-4). Integration means that various dimensions are considered simultaneously, tuned to
each other and woven into a balanced and sustainable approach. 12 The dimensions in this integrated MAPET
system are:
• involvement of all the actors;
• dealing with all the elements of the MAP ET system: people, equipment, infonnation and organisation;
• dealing with the interactions between the MAPET system and other relevant systems, like vacuum tanker
services and sewerage, but also housing, transport and solid waste management.
•
including different levels of 'living communities' within urban areas, with different characteristics
determining the type of service required;
• approaching the issue from the perspective ofvarious aspects (political, environmental, etc.).

1. 5

Operationalisation

The main aim of this research is to fmd possibilities for transfer of the MAPET service. Transfer of the MAP ET
service can be seen from at least two viewpoints: the supply side (the actors involved in the MAPET service in
Dar es Salaam, Tanzania) and the demand side (e.g. the Wastewater Management Department of the Durban
Metropolitan, South Africa).
To carry out the two case studies of Dar es Salaam and Durban, firstly the elements ofthe theoretica} framework
need to be made operational. For the case studies in Dar es Salaam and Durban the theoretica} model is applied
to the specific situations and circumstances. The operationalisation of the variables on which the model is based
are reported in appendix E.

12

See A. van de Klundert (WASTE), Solid Waste Management Karachi
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2
2.1

EMPIRICAL ISSUES
Population and research unit

The research units in this research are the unplanned urban areas of Southem African countries. The research
consists of two case studies in Dar es Salaam, Tanzania and Durban, South Africa. Therefore the population
consists of the residents of the unplanned areas of those two cities, whom are using pit latrines. They are the
ones who decide whether or not to have their pit latrines emptied.

2.2

Sampling procedure

A customers' survey was carried out to deterrnine their opinions of the MAPET service and to see what they
think should be improved in the Dar es Salaam situation. This survey included the forrner customers of the
MAPET service, although all residents of the unplanned areas are considered to be potential customers. The
questionnaire used is reported in appendix F.
54 Customers were questioned of whom very little speak English. Consequently a translator of the Community
Infrastructure Programme was hired to translate the interviews. Since the MAPET service is an inforrnal
business, the customers are not registered. Therefore Yahaya (leader of the only MAPET team left) introduced
me to the customers. Therefore there will be biases in the results. Obviously, this should be taken into account
with the conclusions and recommendations. Results from the survey can not be generalised and are therefore not
applicable to other urban areas. Also the reliability of some of the results should be reviewed. Different results
appeared from the interviews with the customers related to the interviews with the emptiers.
Besides the customers also the five remained emptiers were interviewed as well as several key persons from the
DSSD, Sustainable Dar es Salaam Project, PLAN International, Town Development Committees in Vingunguti
and Buguruni and the Health Department
There was not enough time (5 weeks) in Durban to do a survey on (potential) customers' needs. As a short-cut
various interviews with key persons ofthe National Sanitation Co-ordination Office, Durban Metro Wastewater
Management, Durban Metro Health Department, SANTAG, a community leader in Umlazi area and Sani-tech.

2.3

Methods of data collection

The theoretica! framework consists of various elements. For each of the elements different methods for data
collection used for Dar es Salaam and Durban (tables 2-1 and 2-2). For the literature survey various doeurneuts
and letters were analysed, ranging from the MAP ET reports by WASTE (containing a lot of inforrnation of the
MAPET service as it was set up in 1988-1992) to National Sanitation Policies and from statistica! reports to
other research reports on sanitation and pit emptying. During the preparation of the research advisors of WASTE
were interviewed about their experiences with the MAPET service.
To get specitic inforrnation, interviews with key persons of municipal departments and NGO's etc. forrned a
short cut to gather inforrnation. Sametimes structured interviews were used, sametimes non-structured
interviews. The interview with theMAPET eroptier from the 'Yahaya' team tumed out in a group interview and
sametimes more into a discussion group, discussing what should be done to improve the MAPET service in Dar
es Salaam.
In South Africa I was invited to attend a workshop on peri urban sanitation, organised by the Ministry of Water
Affairs and Forestry. In this way a lot of inforrnation on the current South African situation regarding
appropriate, affordable and sustainable sanitation systems was gathered.
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Elements

MAPET
Organisation
People
In formation
Equipment

Literature
study

x
x
x
x

Table 2-1: Methods of data collection in Dar es Salaam
(Structured) personal interviews key persons
DSSD
Mechanics
HD
PLAN
TDC's
SOP

x
x
x
x

x
x
x

Group
interview
emptiers

Cu stomer
survey

Observat
ions

x
x
x
x

x
x
x
x

x

x

x

ACTORS
Govemment
Local gov.
NGO's
CBO's
Forma) sector
lnformal sector

x
x
x
x
x
x

x

x

x

x

x

x
x

x

ASPECTS
Politica)
Technological
Economical
Environmental
Social

Elements

MAPET
Organisation
People
Information
Equipment

x
x
x
x
x
Literature
study

Table 2-2: Methods of data collection in Durban
(Structured) personal interviews key persons
HD
Sani-tech
MWM
Systems Br

x
x
x
x

x
x
x
x

x
x

x

x
x
x
x
x
x

x

x

Observations

x

x
x
x

x

x

Workshop
MWAF

x

ACTORS
Govemment
Local gov.
NGO's
CBO's
Forma) sector
lnformal sector

NaSCO

x

x

x
x
x

ASPECTS
Poli ti cal
Technological
Economical
Environmental
Social

2.4

x
x
x
x
x

Techniques of analysis

For the several methods of data coneetion different techniques were used. For the literature study of the many
hooks and reports gathered the contents were analysed to find information that was important for the research.
For the survey a questionnaire with open and closed questions was used; from the answers frequencies per
answer were calculated and for some answers ordinal scales were used, for all others nominal. Also the
interviews with key persons resulted in answers on nominal scales.
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3

MAPET IN DAR ES SALAAM, TANZANIA

A comparison of the MAPET situation during and shortly after the MAPET-I project with the situation of the
service in 1998 shows that many things have changed. Not only the elements of theMAPET service changed;
also important transitions took place in the environment where MAPET is imbedded in.

3.1

The need forMAPET

Until 1973, Dar es Salaam was the capita! city of Tanzania; it remains the commercial, industrial, cultural and
transport centre ofthe country. In 1988 Dar es Salaam had a population of 1.36 million, with an average growth
rate of 9.7%. Ten years later the Dar es Salaam population has more then doubled and the city continnes to
attract migrants from all over the country. lts present population is estimated to be 3.0 million residents, growing
at an annual ra te of 8 per cent. 13 Besides immense pressure on the available services and infrastructure, this rapid
urbanisation has implied unprecedented demand for housing accommodation and employment opportunities,
which the Dar es Salaam City Council has failed to cope with. That is one of the reasous why Dar es Salaam
faces an infrastructural and social service management crisis. This crisis is also emanating from the national
economie problems ofthe late-1970s when the Tanzanian Gross Dornestic Product (GDP) declined in real terms
from an average of 5.1% per annum to less than 2% between 1976 and 1986 as aresult of falling commodity
prices. And also because of the collapse of the East African Community, the war in Uganda, and successive
dronghts that forced the importation of food grains. 14

Other
methods
19%

Sewerage
5%

Sceptic
tanks
23%

it latrines
53%

Figure 3-1: Sanitary facilities in Dar es Salaam (Source: M.E. Kaseva, 1998)

The manifestation of the rapid urbanisation has been the mushrooming of unplanned settlements, where at least
70 per cent of the total city residents live. Some of these settlements have developed on areas prone to flooding
and which will be difficult or too expensive to improve when resources for doing so will either be available.
Only 5% of the Dar es Salaam population are connected to the sewerage system, discharging effluent into
oxidation ponds. Many of the oxidation ponds no longer operate due to the lack of maintenance, resulting in raw
sewerage discharges into the surface drainage system and directly to the ocean. Of the remaining 2.85 million
people, approximately 53% of the city households rely on cost-effective pit latrines. 15 However, limited vacuum
tanker services and high ground water tables in certain areas also result in unsanitary wastes flowing in surface
drains and gullies to the main rivers and the ocean.
Aside from the limited capacity for vacuum tanker services, a large part of the unplanned areas are inaccessible
for these tankers due to the Iack of or poor conditions of roads. Traditional emptiers, who use traditional manual
methods, provide the alternative sanitation service for the population in the unplanned areas. These self-employed
emptiers can reach every house. They empty the pits with a spade and a bucket and bury the sludge in a newly dug

13

The city's annual growth rate of approximately 8 per cent means that nearly 200,000 people have to be accommodated each
year. Th is number is likely to rise significantly by the year 2010 when the urban popuiatien of the country is expected to rise
to 50 per cent of the total compared to the present 35 per cent.

14

See SDP, Environmental profile ofthe metropolitan area (p. 4-18)

15

See M.E. Kaseva, The African city in sustainab/e human settlements development- a case of urban waste management in
Dar es Sa/aam, Tanzania (p.52)
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pit adjacent to the latrine on the residential plot. The price charged by traditional emptiers appears high in relation
to the income eamed by the residents of these neighbourhoods. Both emptying services, provided by the DCC and
by the traditional emptiers, each have serious drawbacks. Therefore, although many latrine pits are full and should
be emptied, no suitable and affordable service was available until the MAPET service was developed.
Table 3-1: Calculation ofMAPET teams neededinDar es Salaam

Need forMAPET teams in Dar es Sa/aam
3 million
Total population
Population using pit latrines
1.59 million
159,000 pits
Number of pit latrines
79,500 pits
Number of pits to be emptied by MAPET
4 years
Average period for pits to fill up
19,875 pits
Number of pits to be emptied per annum
200 pits
Pits (customers) serviced per team per annum
99 teams
MAPET teams neerled
Because of absence of mini tankers and the inefficient operation and expensive costs of the large tanker
services 16, as well as their inaccessibility to the unplanned areas it is assumed that approximately 50% of the pit
latrinesneed to be emptied by MAPET teams. 17 Dar es Salaam has an annual demand for 19,875 pits to be
emptied by MAPET. This results in a demand for at least 99 MAPET teams, involving 297 emptiers. A detailed
calculation of the number of MAPET teams needed in Dar es Salaam is given in appendix H.

3.2

TheMAPET service

Ten years after the start of the MAPET service in Dar es Salaam, it seems like the service is running dry. A lot
of things have changed over the years and thus a whole new start must be made. A mobilisation of the current
MAPET situation and the possibilities for expansion, or rather for 're-implementation' of theMAPET service is
described according to the elements and indicators from the theoretica! model (figure 1-4).

3.2.1

Organisation

TheMAPET-I project (1988-1992) was executed by alocal team in Dar es Salaam and supported by WASTE
during short visits to Dar es Salaam. The local team consisted of a DSSD staff member, a MAP ET co-ordinator
and two DSSD mechanics. WASTE rendered its support through a physical planner (also project leader), a
technician and a sociologist.
Within the framework of the MAPET project a type of formal-informal co-operation was established between
the DSSD and the private, self-employed MAPET emptiers, whereby the DSSD is the owner of the equipment
and is responsible for its maintenance. To confirm MAPET's integration in the DSSD structure, the DSSD
management established a MAPET Section in the Low-Cost Sanitation (LCS) division.
This MAPET section does not exist anymore. The financial MAPET account was fed by Dutch project funds,
but the transferral of expected payments of lease fees and loan instalments to the account did not materialise.
"The MAPET project is just one of the many responsibilities of this [LCS} division. The head of the LCS division
even reported that nearly all its operations (construction ofpit latrines, health education, pit emptying services
and management of treatment ponds), except the building of pit latrines, have come to a halt due to lack of
funding. " 18 The public-private partnership that should ideally have emerged does not exist. The DSSD is
currently detached from the MAPET team(s), apart from sporadically referring customers, who come to the
DSSD, to the MAPET team based there. The DSSD still has the final responsibility for pit latrine emptying
services in Dar es Salaam, but this is only focused on vacuum tanker services.
One of the responsibilities of the DSSD staff as well as of WASTE was monitoring and evaluating the service.
Currently no staff is involved in the MAPET service, resulting in a lack of information of the on-going process.

16

See Sustainable Dar es Salaam Project, Papers on "Sinza pit emptying technology project"

17

A 1993 report of SOP on accessibility and technologies indicated that in 65% of the areas MAPET is needed

18

See L.B.M. Tomesen et al, Pormulation report: Manual Pit Emptying Project (MAPEP) (p. 60)
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Also control and support of the operation and maintenance are missing. Aside from the lack of staff, also the
links with CCM party branch offices and with the DCC health assistants ceased to exist.
The present MAPET situation does not include any form of community participation, whereas CBO's might
have some degree of authority, responsibility and controL The only actors involved in performing the service are
the pit emptiers and toa very smallextent the DSSD. Urban services like MAPET ought to be a responsibility of
several actors; the most important actors are gaveromental agencies and communities. In the case of the MAP ET
service neither the government nor the community is involved. Nowadays theMAPET service is like a private
business without municipal support, contrary to the public-private co-operation during the development of the
service.
The motivation to implement the MAPET service in other neighbourhoods is minimaL Some neighbourhoods,
like Vingunguti and Buguruni have a form of community organisation (the Town Development Committees)
and community leadership, but it is impossible to implement the MAPET service in these areas without a proper
organisational setting.

3.2.2

People

A participatory approach was applied whereby the MAPET system and services were developed in response to
the experiences and comments of the people most directly involved in using the equipment, i.e. the pit emptiers,
DSSD mechanics and businessmen in the informal sector, and the residents of the unplanned areas. Issues
related to the mechanics will be discussed in the paragraph about the MAPET equipment.

3.2.2.1 Pit emptiers
The MAPET service is an informal activity and is therefore not registered, which makes it difficult to locate the
MAPET teams. Consequently it might be possible that there are one or two more teams still operating, but
during the research in 1998 only one of the seven MAPET teams that started could be traced. This team, of
which Yahaya is the leader, is basedat the DSSD plot in Mwananyamala. The 'Yahaya' team consists of 5 pit
emptiers: two former teams who are now operating tagether to share the expenses. Their areas of operating are
mainly Mwananyamala and Tandale.
Typical for these emptiers as well as the whole Tanzanian informal sector (95% of the informal sector
population) is that they have at the most completed primary education. To become MAPET emptiers the men
received a practical training focused mostly on the physical practise of the MAPET service. Less attention was
given to entrepreneurial skilis that arealso needed fora sustainable service.
MAPET emptiers are self-employed workers belonging to a low-income group with low-income customers. In
the beginning most MAPET teams were working on a full-time basis, being busy with either pit emptying or
looking for customers. Or at least, that is how it was planned during theMAPET-I project. Interviews with the
remaining emptiers indicate that they have about 5 emptying services per month. This results in an average
monthly income ofTsh. 83,000/- 19 , ofwhich all expenses have to be paid. This leads to the condusion that if all
emptiers were working each ofthem will receive at the most Tsh. 16,600/- per month.
As already noted during theMAPET review by Tomesen (1996), theMAPET emptiers do nottry to expand
their services, as there is a huge demand for pit emptying services. The problem is that the emptiers look at the
MAPETservice as an income generating activity, not as a real job. Therefore they do notsave any money for
future repair or maintenance; instead they use the total income for their daily costs for living.
No records of any kind were kept to provide future sponsors or other interested organisations with information,
as on the contrary they want to request for sponsorship. This is another example of the lack of entrepreneurial
knowledge and skilis to run a private business on their own.
Not only the emptiers lack the motivation or the capability for expansion, also no initiatives come from the
DSSD or the DCC/SDP to expand or even to supporttheMAPET service. The 'Yahaya' team is slowly "running
19

See appendix G, table 6: an average income per customer of Tsh. 16,600/- and an average of 5 emptying jobs per month
(appendix F, interview with emptiers) results in an average monthly income of Tsh. 83,000/- per team
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dry", and will tend to do more secondary jobs to generate income. Fora revival ofthe MAPETservice another
organisational setting will be necessary, whereby emptiers perform the actual pit emptying, but whereby
managementand control of the service is in hands of another party.

3.2.2.2 Residents
The four main customers' criteria for pit emptying services are 20 :
The services should be of good quality.
The costs should be reasonable and affordable.
The social accessibility (i.e. the relationship between the providers and the customers) should be
satisfactory.
The physical accessibility should be reasonable.
The MAPET services score well on most of the above criteria. In most of cases (78%, see appendix G, table 4)
the services are performed within one or two days after an agreement has been reached with the emptiers. The
customer can also rely on the emptiers, as it is intheir own interest to perform the service on the agreed day.
Personal negotiations with the pit emptiers are the only way of securing the services. Since the emptiers' place of
contact was in the immediate neighbourhood at the CCM branch offices, customers spent a minimum amount of
time and money on contacting them. However, with the change ofTanzania's politica! system from a one-party
system toa multiparty system, CCM's influence decreased and the branch offices are therefore no longer used as
central hooking offices. Consequently the physical accessibility has decreased. Almost half of the customers
come to the DSSD office in Mwananyamala to apply for the MAPET service (appendix G, table 1). Other
customers contact the emptiers personally (they live in the same neighbourhood, they see them passing by with
the equipment or they meet the emptiers while they are servicing their neighbours or relatives).
Some customers consider it unhygienic to bury the sludge on their plot. Sometimes there simply is not enough
space on the plot to dig another hole or the groundwater table is too high to bury the sludge without the risk of
drinking water getting polluted. A second disadvantage of MAPET is the price per volume of sludge. Compared
with the large tanker services, MAPET is the most expensive per m3 of sludge. 21 The price for DSSD tanker
services was set by the Tanzanian government and included a large subsidy element. Since these subsidies
dropped and because of commercialisation, the rates fortanker services increased rapidly. Nowadays, individual
customers at least have to pay Tsh. 20.000/- fora 5000 litres' vacuum tanker service (which was Tsh. 1,200/- in
1988), compared to approximately Tsh. 34.000/- for 5000 litres of MAPET drums. 22 The differences in prices
are not as big as was concluded from the COMPET study and although more expensive than tanker services, the
MAPET price is considered reasonable and affordable by 94% ofthe customers (se appendix G, table 7).
However, the vacuum tankers cannot operate in the unplanned areas of Dar es Salaam, making MAPET the only
available pit emptying service for these areas. And in addition people prefer services that are flexible and
negotiable. Poor people can only afford small expenses, consiclering they have a low income. With MAPET the
customers are the ones that decide how many drums are taken out, while the vacuum tankers always empty the
whole pit.
A striking issue resulting from the interviews is that none of the interviewed customers is aware of any kind of
CBO operating intheir neighbourhoods (see appendix G, table 11). This might indicate that either there are no
CBO's or that they are not known by theMAPET customers. Fora future expansion ofthe MAPETservice it is
important to involve the residents, whether or not by involving already existing CBO's. Many people do not
know the MAPET services or do notknowhow to contact the emptiers. This applies to the areas where MAPET
is not operating, but also to areas where MAPET is operating.

20

See M.S. Muller, and J. Rijnsburger (WASTE), MAPET; Development and pilot implementation of a neighbourhood-based pit
emptying service with /ocally manufactured handpump equipment in Dar es Sa/aam, Tanzania (p. 36)

21

From the GOMPET study was concluded that MAPET is also more expensive per m3 of sludge compared to mini tanker
services, but because of a lack of maintenance and a lack of spare parts these tankers are not operational anymore

22

See appendix G, table 6: the average price the customers pay per 200-1 drum is Tsh. 1.365/-
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3.2.3

Information

3.2.3.1 Procedures
Several monitoring activities were planned for the DSSD and the HD, i.e. monitoring the quality of the service,
maintenance and repair of the equipment to keep it operational, and interdepartmental co-operation between the
DSSD and the HD to motivate residents to have their pits emptied before they overflow. But monitoring is
difficult, as there are no specific standards available regarding the emptying of pit latrines and the treatrnent of
sludge. No monitoring and cantrolling activities have been carried out forthelast couple of years.
Another missing aspect is the availability of blueprints. Several drawings of various prototypes exist, but
standardisation of the parts and components is needed before expansion and transfer of the service will be
possible. Therefore defmite teehuical drawings need to be designed.

3.2.3.2 Finances
An important aspect of the (financial) sustainability of the MAPET service is the cost recovery. The MAPET
team does not bear any investrnent costs since these expenditures were covered by donor funds. The cost
recovery of the equipment was planned by lease fee payments of the MAP ET teams to the DSSD. The past ten
years the teams have been using the MAPET equipment, but the lease fee was only paid sporadically. Since the
emptiers, and not the DSSD, are responsible for maintenance and repair, it is argued that the emptiers instead of
the DSSD own the equipment. The lease fee was also meant to cover the costs of large repair and overhaul of the
equipment. Instead the emptiers have to pay Tsh. 2,000/- for each time they enlist the DSSD workshop (see
appendix F, interview with DSSD mechanics).
The monthly subsistenee income was estimated at Tsh. 30,000/- (1995). With 5 emptiers in the 'Yahaya' team
and on average 5 emptying jobs per month, the monthly wage of each emptier does not exceed Tsh. 16,600/-.
This is only 55% of the subsistenee level. Therefore, the emptiers also perfarm secondary jobs as cleaning.
These low-income levels are an important cause of the absence of savings of any kind, resulting in a cash
shortage as soon as larger repairs have to be paid for. For instanee the purchase of other tyres for the equipment
is considered too expensive for the emptiers and thus they currently operate the equipment without tyres.

3.2.3.3 Promotion and education
When looking for the frrst customers to test the equipment, it became clear that public promotion of the MAP ET
service was necessary. All of kinds of activities were put to the test in the MAPET promotion routine. The
successful promotion activities resulted in community leaders putting pressure on DSSD to extend the MAPET
services.
However, no monitoring and no follow up took place. Nowadays nothing is clone about promotion of the
MAPET service or health care education regarding the necessity to empty pit latrines. Promotion and marketing
of the MAP ET service is neerled in all unplanned areas, since many residents are not aware of the existence and
advantages ofMAPET. Research clone by the Sustainable Dar es Salaam Project in Sinza indicated that only 4%
of the residents know about MAP ET.

3.2.4

Equipment

3.2.4.1 Development and manufacturing
The MAPET equipment can entirely be assembied in Tanzania with local supplies, except for the leather piston
ring. Despite efforts to interest a local manufacturer, this part has to be imported. Two other parts, the flexible
sludge hosepipe and the standard DSSD hosepipe couplings, can be supplied locally, but at high costs. Rubber
parts are made by small, informal workshops, while precision woodwork (e.g. hearings) are ordered with the
Building Research Unit (BRU). Metal components for the handpump (e.g. the flywheel drive) and the vacuum
tank are made by the central facilities' workshop ofthe Small Industries Development Organisation (SIDO). The
DSSD workshop mechanics assembie the components into a full set of MAPET equipment.
Fora new order of theMAPET equipment, componentsneed to be standardised and proper teehuical drawings
have to be made, since no blueprints are available. The equipment needs teehuical adaptations to the problem
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areas identified during the last years. 1t might be possible to benefit from the availability of new materials, parts
and machines in the market Implementing MAPET on a larger scale will involve a larger scale of equipment
construction then was needed for theMAPET-I project. The DSSD doesnothave the capacity for such largescale manufacturing (need for 99 MAPET teams, and thus for 99 new sets of equipment).
The costs for single construction of a complete MAPET unit proved to be the equivalent of Tsh. 100,000/-. 23
These include manufactured components, readily bought components, consumables (gas, welding rods, paint),
transport (to obtain materials and quotations, to follow-up orders, collect components) and incentives for DSSD
mechanics.

3.2.4.2 Operation and maintenance
Local maintenance capabilities were built up through the participation of DSSD mechanics in all development
phases of the MAPET technology. Through this participation the know-how on operating and design principles,
material application, praeurement of parts and their assembly have been transferred to the employees of the
organisation that has main responsibility for maintenance. In practice responsibilities for maintenance have
developed in such a way that a separation is made between small maintenance and repair, taken care of by the
emptiers thernselves, and special maintenance and repair which has to be performed by the DSSD mechanics.
Little maintenance carried out like greasing and pump leakages.
Minor repairs are paid for by theMAPET emptiers out of their eamings for the day. This, however, also limits
the amounts that can be spent on such repairs. Most of these repairs are spot welding of loosened parts and repair
of tyre punctures. At the moment the DSSD Warkshop has little to do with the MAPET service since there is
only one MAPET team left. That team sametimes uses the DSSD workshop services in case of major
breakdowns, but most of the time the emptiers are not willing to spend any money on such major repairs. lt is
unclear how often maintenance andrepair take place, since no records are kept after the end of the MAPET-I
project.

Major problems with the equipment include the lack of dumping methods (on-site or off-site), transport of the
equipment can be difficult due to bad road conditions, and the MAPET equipment can not be transported over
23

See L. Hemelaar, Financial analysis of the Manual Pit Emptying Technology and seNice (MAPET) in 'The collection of
househeld excreta' (p.51)
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big distances. The following observations and major findings related to the MAPET equipment (photo 3-1) were
analysed during reviews ofthe MAPET-I project and theMAPET service in 199624 and 1998:
1. Handpump: "Although heavier, the reliability and durability of the diaphragm pump have shown to exceed
that of the piston pump considerably. Engineers of the DSSD believe that the diaphragm pump is more
expensive than the piston pump, but the engineers considered it absolutely feasible that a modified (lighter)
version of this pump could be locally manufactured. This would have the advantage that parts could be
standardised and all spareparts would be locally available. According to the emptiers the diaphragm pump
is more effective than the piston pump "25. One of the main problems of the customers (37%, see appendix G,
table 9)) is that sand and mud remain at the bottorn ofthe pitafterit is emptied.
2. Carts and wheels: "Bath the engineers at DSSD as the emptying teams expressed a strong preferenee for
used car wheels inslead of tricycle wheels "26 , because they are cheaper. But on the other hand they are
heavier than tricycle wheels. This problem will bemost important in the rainy seasons (the "short rains" in
November/December and the "long rains" between Marchand May) when the roads are very bad. One way
to lessen this problem is to use a smaller tank (100-f insteadof 200-e) which makes the equipment lighter
and therefore easier to transport. WASTE once proposed to use a smaller tank but this was never worked out
in practise. TheMAPET equipment seen in Manzese (12/03/1998) did nothave wheels at all. The emptiers
transport it by a piek up truck and then carry it to the pit latrine.
3. Hosepipe and couplings: "All hoses in use by the operational teams are punctured or cracked and have been
patched up with waoden pieces, rags and ropes. While pumping, mud is applied to leaking spots. The teams
do not in vest in the rep/acement of braken hoses, which reduces the efficiency of the pump in operation ". 27

3.2.4.3 Sludge transfer, treatment and disposal
MAPET is rooted in the traditional practice to bury latrine sludge on-site on the customers' plot. A shallow hole
is dug into which the latrine sludge is to be deposited. After one or two days the sludge in the hole can be
covered with the excavated soil. The MAPET emptiers have been trained to cover the sludge with a layer of dry
soil of at least one foot.
In Dar es Salaam the population accepted the burying of sludge, even close to their living quarters, provided the
process of emptying and burying was performed hygienically and the sludge if fully out of sight (covered
properly). According to the interviews done in 1998 insome of the informal settlements, approximately 25% of
the customers have major problems with the disposal of sludge (see appendix G, table 9). The main problems are
that there is no sufficient space to dig a hole or that there is a high groundwater table. This condition exists
permanently in the low parts of unplanned areas, in some waterlogged areas, and seasonably in most areas
during the long rains. The soil then has no teaching capacity. In that situation the burying of sludge should not
take place so as to avoid up flow and soiling of the surface with fresh sludge.
Both constraints necessitate another routine of sludge removal: to haul sludge by means of the tank carts to a
transfer station where it can be temporarily disposed of, or waiting for long distance hauling to a final treatrnent
facility (in the case of Dar es Salaam: one of the sewage treatrnent ponds). WASTE made a research proposal
(MAPET-11) to solve these problems, but the project was not funded and therefore until now not proceeded
except for research done by a few Dutch students.
The alternative to burying sludge on-site was sought in the use of transfer stations: large concrete tanks with a
capacity of 10,000 litres. Two such transfer stations have been built, but neither have been used, because of
problems with the costs for leasing the needed land and because ifpoor accessibility. 28 Moreover, a system with
so-called fixed transfer stations necessitates a large number of stations (a few hundred at a grid of 1 to 2 km
distance). This is a capitai-intensive infrastructure, which in many areas would only be used during a short
period of the year. The experiences led to the condusion that, given the obscure planning procedures and the
high capita! investrnent required, it would not be appropriate to attempt to realise a network of fixed transfer
stations in Dar es Salaam. This led to the idea of developing a mobile transfer station.
24

See L.B.M. Tomesen et al, Formulation report: Manua/ Pit Emptying Project (MAPEP)
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See L.B.M. Tomesen et al, Formulation report: Manual Pit Emptying Project (MAPEP) (p. 5)
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See L.B.M. Tomesen et al, Formulation report: Manual Pit Emptying Project (MAPEP) (p. 7)
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See L.B.M. Tomesen et al, Formulation report: Manual Pit Emptying Project (MAPEP) (p. 8)
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See M.S. Muller and J. Rijnsburger, MAPET, a neighbourhood-based pit emptying service with local/y manufactured
handpump equipment in Dar es Sa/aam, Tanzania (p. 49, 50)
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A preliminary study has been done into the possibilities of using a mobile sludge transfer station (MSTS), which
can travel with the emptying teams if needed, and which is not hampered by planning procedures, e.g. a tank
trailer that is pulled by a tractor. The MSTS tank volume can be less than a fixed transfer station (2 m3 in stead
of 10), which is sufficient to cater for the average daily MAPET jobs. The MSTS tank can discharge daily in the
treatrnent ponds and, like the tankers, be guarded overnight in a central depot.
MSTS tanks can be used in more than one area. An effective and efficient use of the MSTS system will require
some fme-tuning of communications between DSSD and the MAPET emptiers. The MAPET teams will have to
be able to indicate where and when the MSTS tanks are needed, and the DSSD has to be able to schedule the
routing of the tanks.
There is no point in having a transfer system unless there is somewhere for the waste to go to. That is, treatrnent
and final disposal of sludge are the final part of the collection system. However, the treatrnent ponds in Dar es
Salaarn are not working efficiently or are not working at all. Plans have been made to improve and expand the
treatrnent plants (see appendix J).

3.3

MAPET actors

3.3.1

Government of Tanzania

In 1971 the Government of Tanzania launched a twenty-year Water Supply Programme (1971-1991) with the
objective of providing adequate clean and safe dornestic water supply within 400 roetres of every household. In
genera!, water resources management and urban sanitation needed to be strengthened. The task of providing the
envisaged water supply and sanitation facilities to the total population before 2002 and ensuring sustainable
services necessitated the preparation of a comprehensive National Water Supply and Sanitation programme
1993-2002. 29
The Government of Tanzania is in the midst of introducing fundamental reforms in a bid to reverse a prolonged
downturn in the economy, Nearly all social services, including health, water and sanitation, are affected by these
reforms. Till 1996, the government efforts have been directed at making good sanitation systems available in
urban areas and to provide clean and safe water to the majority of Tanzanians, especially in rural areas. Most of
these services were free of charge. However, in 1991, the Ministry of Water, Energy and Minerals (MWEM)
issued new guidelines, maintaining the idea of keeping these services accessible, but introducing the need for
financial contributions by end users. In order to achieve this objective and also to lessen the administrative
burden involved in running these services, MWEM advocates the setting up of independent entities by
consumers to own and run public services for more autonomous operation under these reforms. 30

3.3.2

Local Government

Dar es Sa/aam City Council
Though the Dar es Salaam City is growing very fast, service extension does not couple with increase in
population and demand; the services are almost stagnant and centrally localised. Other shortcomings of the
existing services include:
• Poor emptying services offered by the DSSD and the HD due to inadequate emptying vehicles. Trucks,
which were donated in the 1980s, started to experience increased maintenance probieros after a few years,
following a breakdown in preventative maintenance. Currently the HD has 6 trucks on the road out of the 20
supplied trucks, whi1e the DSSD has only 3 trucks on the road out of the received consignment of 8 trucks.
Since 1994 the mini-tankers have been out of order due to inability to obtain spare parts, but probably more
to lack of maintenance and vandalising for spare parts.
• Services located far from the residential areas.
• No motivation/incentives to the crews (e.g. the crews are low paid and working gears/tools are lacking).
• Bureaucracy within the DCC leading to corruption of the emptying workers.

29

See Ministry of Water, Energy and Minerals (United Republic of Tanzania), National Water Supp/y and Sanitation programme

30

See L.B.M. Tomesen, et al, Formulation report: Manua/ Pit Emptying Project (MAPEP)

1993-2002
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The DSSD (established in 1983, see appendix J) is one ofthe City Council departments of Dar es Salaam that is
responsible for the emptying of pit latrines. For the delivery of pit emptying services, DSSD owns and operates a
small fleet of large vacuum tankers. With the ongoing restructuring of the Dar es Salaam City Council into three
municipalities (Ilala, Kinondoni and Temeke) also the structure, responsibilities and functions of the DSSD are
changing (see appendix J). Since March 1998 the DSSD is merged into the Waste Management Department
(WMD), which is established to provide efficient and effective waste management services in Dar es Salaam.
The WMD exists of a City Council Head Office, tasking more planning, co-ordination and monitoring, and a
waste management division for each of the municipalities. Approximately 10 people will be working for the
liquid waste divisions. 31
The issue of privatisation of pit emptying services is considered as one way of improving the existing urneliabie
and poor tanker services provided by the City Council departments. By privatisation the following changes are
planned:
1. The departments may continue to provide the services under new rates in competitive basis.
2. They may lease the operating trucks to private people at agreeable rates and conditions.
3. Embark on joint venture operation with the private companies.
Privatisation in this case means involvement of different independent institutions, individuals, and/or
organisations that will be able to provide the services independently at agreeable rats and conditions. Whereas
the DCC under its department of Health will remain as a co-ordinator and inspeetor ensuring that private
operators are following all policies and regulations. The department will also be responsible in suing anyone
vialating the laws (e.g. haphazard disposal of sewage on the streets or crude dumping of any kind of liquid
waste).

Sustainable Dar es Sa/aam Project
The Sustainable Dar es Salaam Project (SDP, see appendix J) was formulated duringa major City Consultation
in 1992 as a pilot demonstration within the set up of the global Sustainable Cities Programme of the UNCHS
(Habitat). In this sense, Dar es Salaam was the first city to experience this demonstration. The highest priority
was set on Solid Waste Management. Another environmental issue is the management of surface water and
liquid waste. Several aspects are being dealt with under this environmental issue. At present four main items are
being addressed:
• Managing pit latrines, sceptic tanks and sullage.
• Sewer upgrading and extension.
• Industrial effluent pollution control.
• Managing public toilets.
A pilot project on pit emptying was carried out in Sinza in 1995 as a joint project of DCC/SDP and Life
Programme. The purpose of the pilot project was to deterrnine the most appropriate and economie levels of
charging for services of emptying pit latrines, septic tanks and sullage as a privatised activity. The following
major conclusions were reached as aresult ofthis pilot project:
• existing residential areas with high water tables require proper trunk sewerage systems;
• new areas planned for residential houses with on-site sanitation require changes in design of the pits to
provide for proper lining which will end up being more expensive compared to off-site sanitation;
• the basis for privatisation of tanker services was set and the minimum cost of operating the facility per trip
was established at Tsh. 13,500/-.
Baseline studies have been carried out to determine the state of sewerage with the aim to improve and upgrade
the sewer system. Some sewer trunk and the treatrnent plants are old and malfunctional, requiring replacement
or overhaul. The main problem, with upgrading sewerage systems is lack of funds to underwrite the enormous
cost that this exercise entails.
This problem could partly be solved by DCC allocating funds from fees paid for sewerage services. But revenue
collection for sewerage services is behind schedule, but this should improve with the change of the coming of
DA WASA, the Dar es Salaam Water and Sanitation Authority. DAWASA is the former NUWA (the National
Urban Water Authority), incorporating the sewerage functions ofthe former DSSD.

31

See Dar es Salaam City Commission, Waste Management Department; structures, functions, manpower and equipment
requirements
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Although efforts have been made to incorporate SDP within DCC, this bas not yet been fully and formally
effected and linkage between the two is not clear. This lack of clear linkage contributes to the fact that most
Commissioners claim ignorance ofwhat SDP is doing and how it is relevant to DCC. 32

3.3.3

NGO's

PLAN International is engaged in the socio-economie development of Vingunguti and Buguruni (40% of the
PLAN's budget comes from Foster Parents, see appendix J). In 1994 a project was started by PLAN:
"Introduction of community based MAPET to Buguruni & Vingunguti - Ilala district". A planning for
implementation was made and some pit emptiers and mechanics were trained by the DSSD. PLAN would
provide the initia! funds for training and protective clothing. They also would support the promotion of the
MAPET service to increase people's awareness and use of MAPET and facilitate health care education. The
project was not executed, but PLAN is still interested in supporting the Town Development Committees of
Vingunguti and Buguruni with the implementation ofthe MAPET service.

3.3.4

~IJO's

Important features ofCBO's are that its memhers live in the same area, have multiple social ties, share economie
and other interests, and have strong ties with their community. This is also true for the Town Development
Committees (TDC's) of Vingunguti and Buguruni, which are still interested in implementation of the MAPET
service in their neighbourhood. According to the TDC leaders MAPET is very good and useful in these areas,
but only if a sludge transfer system is developed since on-site burying is not possible.
The TDC leaders suggested several improvements for the MAPET service. They are really interested and
wanting to co-operate as soon as a new MAPET project would be started in their areas.

3.3.5

Formal sector

Private sector participation is getting more and more important in municipal waste services. It means that the
role of govemmental departments is devolved to the private sector, whereas the City Courreil departments
assume the regulatory and cantrolling role. Until now, these are just plans that have not been worked out yet.
There are several private pit-emptying companies (tanker services), but so far none of them is officially
re gistered at the DCC. Besides that, a lot of changes are going on within the DCC, because of the restructuring
into three municipalities.

3.3.6

Informal sector

In Dar es Salaam a considerably large informal sector exists (56% of total employmene3), since the formal
employment opportunities are lirnited to the low economie development in Tanzania as a whole and Dar es
Salaam in particular. Informal sector businesses are noted for a general lack of good record keeping or other
business arrangements, and the informal sector predorninantly (95%) provides employment opportunities for
primary schoolleavers or below. The ILO bas classified the vast majority (95%) of these informal businesses as
survival activities with limited growth potential and enterprises. 34
Combined however, they produce a value added that is equal to 32% of the officially recorded Gross Dornestic
Product (GDP? 5 • This suggests that the informal sectorisnot necessarily a marginalised sector, but a profitable
entity and a major souree of income and employment opportunities. Under the circumstances it is apparent that
the informal sector (employing the majority of the workforce) will continue to be very important in providing
daily services to city residents and therefore a sector that needs much attention, and must be involved in
development decision-making and implementation.
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See Oyieke, T.O. et al {UNDP/United Republic of Tanzania), Evaluation of Sustainable Dar es Sa/aam project
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See Ministry of Labour {United Republic of Tanzania), 1991 National informal sector survey {p. 5)

34

35

See A. van de Klundert and M.S. Muller {WASTE), Community based waste col/eetion and smal/ scale enterprise
development in Dar es Sa/aam {p. 15)
See Mi nistry of Labour (United Republic of Tanzania), 1991 National informal sector survey (p. 23)
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The major problems affecting the informal sector businesses are the unavailability of capital and credits, the
non-payment of debts, the lack of market/customers and the lack of equipment and spare parts. Four main types
of assistance were identified by operators to be most important. In terms of priority, the availability of loans was
ranked top among the major forms of assistance needed. It was foliowed by permanent sites for their businesses,
availability of raw materials and marketing of the products and services. 36

3.4

Institutional aspects

A historica! moment occurred when the country passed through a transition from 30 years of one party politica!
rule to multiparty politica! system, following the general election in October/November 1995. Although the
same politica! party CCM, which has ruled all these years, remained in power, there have been changes of
personalities in the government offices responsible for implementation ofthe project. Not unexpectedly the new
bureaucrats have had changed opinion and altitude on the operations of the project.
Hand in hand with the politica! changes, the government has continued to implement policies aimed at
transforming the previously centrally planned to market-oriented economy. This has entailed privatisation of
public enterprises, re-definition of government roles shifting from the previous role as a provider to being a
facilitator of the private and popular sectors in development process. Over the last two years consumers of
various services have gradually found themselves paying or sharing with the Government the costs of services
such as health and education which hitherto were met by the government. This change has, however, implied a
higher cost of living to the people without corresponding increase in real incomes. 37 The GDP per capita was
estimated at US$ 110 (1992).
The average national sanitation coverage in urban Tanzania was estimated at 79% (1990) 38 • Major facilities
commonly used include flush toilets, pit latrines (89.3%), VIP latrines (3.3%) and other methods. Sanitation
services in urban areas throughout the country are still very poor and inadequate. On e of the critica! issues in
the operation of pit latrines is their hygiene, both personal and environmental.
Along the East African coast, where Islamic influence is strong, people are, in principle, averse to touching
human excreta. They refuse to apply human excreta, even when composted and sterile, as fertiliser on the land,
although it is known that plants grow well on the site of old latrines. The social status of pit emptying is low.
Neverthe1ess, a MAPET emptier using mechanica! equipment has a higher social status than a traditional emptier
(frogmen). 39

3.5

Conclusions

A comparison of the old MAPET situation with the present situation shows that many things have changed over
the years. Not only the MAPET service itself, but as important are the transitions that took place in the MAPET
environment.
The Sustainable Dar es Salaam Project was launched after the end of theMAPET-I project in 1992 as a project
for and by the people of Dar es Salaam. The multilateral donor institutions are therefore assisting the
Government of Tanzania to build the local capacity required to cope with the challenges of sustainable urban
development. One of the environmental issues is the management of surface waters and liquid waste. The
ultimate goal is to build a capacity within the local government administrative structure to plan and manage the
urban development for the city by involving the private sector, NGO's and CBO's.
One of the major transitions during for Tanzania was the change from a one-party-system to a multiparty-system
in 1995. The government introduced several fundamental reforms, among which the change from a centrally
planned to a market-oriented economy. This led to a privatisation of the public services, whereby these are no
longer the operating organisations, but organisations to control and regulate the private companies whom are
now performing the services.
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One of these public organisations is the DSSD, nowadays assimilated into the Waste Management Department
The DSSD had a fleet of large tankers and a few mini tankers, but there are only three operating tanker vehicles
left to operate the pit emptying services (although there is a (unconfirmed) sponsorship of approximately 20
tanker vehicles coming up). Charges for the tanker services have increased enormously since the beginning of
theMAPET-I project (from Tsh. 1,200/- to over Tsh. 20.000/-), because the DSSD no longer receives subsidies
from the government, except for the salaries for the DSSD staff.
In addition to the pit emptying services the DCC also faces problems with the sewerage system. The planned
expansion, in the areas suitable for sewerage, has so far not been achieved. In other areas it is often not possible
to construct a sewerage system because of the ground conditions. Therefore most of the areas still rely on on-site
sanitation (e.g. pit latrines and sceptic tanks). Another problem involves the disposal of sludge, because of the
fact that ofthe five the treatment plants constructed since 1988, only two are used by the public tanker services
and the plants are not reaebabie for the MAPET emptiers.
The formal-informal co-operation between the DSSD and the MAPET emptiers does not exist anymore, just like
the special MAPET section, which was created within the Low-Cost Sanitation division. Therefore, there is no
control and monitoring over the MAPET teams and their performances. One of the things that are not controlled
is the lease fee, which the emptiers should pay for leasingtheMAPET equipment from the DSSD. This makes
the emptiers work with the equipment as if they own it instead of the DSSD. Also the responsibilities with
respect to maintenance and repair have shifted from the DSSD to the MAPET emptiers. The major reason for
these problems is a lack of finances at the DSSD, which limits the department to perform only basic activities.
The MAPET service was meant to be a full-time job for the emptiers, but it appears to be a part-time job
(approximately 5 emptying jobs per month) which is the reason that they also perform secondary jobs. That is
how they see the MAPET service, as income generation, not as a real job. Besides that the equipment is getting
very old and is therefore working inefficient. There are problems with the handpump, the carts and the tyres, and
the hosepipes and the pit emptiers do not have protective clothes (boots, gloves, etc. for which they got a loan
from the DSSD) anymore.
It is difficult for MAPET emptiers of the one team left to market themselves. They sometimes go into the
neighbourhoods to promote themselves, but the co-operation of the CCM branch offices no longer exists. These
branches could introduce the MAPET services and the emptiers to the residents. Nowadays customers have to go
to the DSSD office to find the MAPET emptiers or they have to contact them.
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4

MAPET IN DURBAN, SOUTH AFRICA

South Africa is a country that is well known for its politica! change and economie disparity. Almost 70% of
urban black people live without running water, sanitation or electricity. Durban, situated in the province of
Kwazulu/Natal, inherits from apartheid an urban form that is fragmented, and racially structured. The vast
majority of the poor are located on the growing informal urban settlements. VIP latrines are believed to be a
sustainable form of sanitation for dense informal settlements on the grounds of affordability and are the lowest
level of service that should be available.

4.1

The need forMAPET

Durban's natural, built and social environments were profoundly transformed and in many areas seriously
damaged during the 1980s and early l990s. Economie decline, failed neo-liberal reforms and the collapse of
apartheid created many problems. Economie decline resulted in growing unemployment, and urban reforms
helped create an outsider class of workers on the one hand, and increasing upward occupational mobility and
higher wages for an insider workforce on the other hand. Urban reforms, rapid urbanisation and township
decompression reinforeed the racial city form by concentrating greater numbers of poor black people on the
urban periphery. 40
These people often end up in informal settlements. Usually these informal settlements have none, or at best, very
limited provision of service. Provision of water supply and sanitation services to the developing and water scarce
areas is one of the goals of the South African Reconstruction and Development Programme (RDP). The RDP is
a framework for national development aimed at addressing issues of poverty and inequality through economie
growth. It requires the involvement of communities and their civic organisations in the upgrading and provision
of housing, infrastructure, and urban basic services in the townships and informal settlements. In the majority of
cases socio-economie, technica! and water supply conditions do not favour water-home sanitation systems. As a
result, ventilated improved pit latrine (VIP) systems are regarcled as the most suitable sanitation system for most
situations. 41

Pit latrines
36%

Sceptic
tanks
3%

Sewerage
58%

Other
methods
3%

Figure 4-1: Sanitary facilities in Durban (Source: Water Research Commission, 1993)

Approximately 36% ofthe Durban population relies on (un)improved pit latrines (figure 4-1). Many ofthe (VIP)
latrines in the Durban Metropolitau Council area ofjurisdiction were built in 1993-94; as aresult most ofthem
will fill up in the coming years. Large and mini vacuum tankers can service a large part of the latrines that need
emptying; these tankers are operated by the City Council or private contractors.
The difficulty lies in the access of dwellings within established high density informal housing and unplanned
settlements where interconnecting access is merely sufficient to deal with pedestrian traffic and where access is
40

See D. Hindson, et al, Durban's tomorrow today
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The ROP refers to the minimum of an "adequate safe sanitation facility per site". Th is is interpreled in the National Sanitation
Policy as being a VIP toilet in a variety of forms, or equivalent, as long as it meets certain criteria in terms of cost,
sturdiness, health benefits and environmental impact
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impossible for the vacuum tankers. Since vacuum tankers cannot operate in these conditions, this generally
results in unsatisfactory and unhygienic methods of pit emptying, for example manual methods by using a
bucket and a rope. 42

It is assumed that approximately l 0% of the pit latrines can not be emptied by vacuum tankers. In Durban there
is an annual demand for 3,153 pits to be emptied by MAPET, resulting in a demand for 16 MAPET teams and
48 emptiers (table 4-1). A detai1ed calcu1ation of the number of MAPET teams neerled in Durban is given in
appendixH.
Table 4-1: Calculation ofMAPET teams needed in Durban

Need forMAPET teams in Durban
Tota1 population
Population using pit latrines
Number of pit latrines
Number of pits to be emptied by MAP ET
Average period for pits to fill up
Number of pits to be emptied per annum
Pits (customers) serviced per team per annum
MAPET teams needed

4.2

3.5 rnillion
1.26 rni1lion
252,200 pits
25,220 pits
8 years
3,153 pits
200 pits
16 teams

TheMAPET system

The decision to start a MAPET pilot project in Durban was decided upon by the Metropolitau Department of
Wastewater Management. MAPET was chosen because ofits qualities ofusing technologies known by people in
the urban informal settlements and the reliability in the field.

4.2.1

Organisation

Sanitation in Durban only became a Metropolitau function in July 1996 and is now controlled by the Metro
Department of Wastewater Management (MWM). Therefore the MWM will be the organisation co-ordinating
and monitoring a MAPET pilot project in Durban. Other actars that must be involved are a contractor (maybe an
NGO or CBO), the community and the pit emptiers from the neighbourhoods where the service will be
implemented.
In genera!, there are no adequate communication systems between local authorities and the communities in
South Africa. This leads to lack of support from the community, who see projects just being implemented in
their area, contrary to the guidelines of the RDP. There is also a significant lack of communication within
councils, between the various departments that are involved in sanitation. This leads to situations where
sometimes, for example, the finance department reports that they cannot afford to provide full water home
sanitation for the entire community, while the technica! department reports that funds are available within the
council to provide such a level of service. 43
The MWM will subsidise one or two prototype units manufactured and a Mobile Sludge Transfer System
(MSTS) during the pilot project, but the contractor will have to pay the capita! casts for the MAPET equipment
used for the actual service. Operating or running casts will be paid out of the income derived by the service. An
outline ofthe feasibility ofthe MAPETservice will be given in paragraph 4.2.3.
The Systems Branch of the MWM will arrange the manufacturing of the prototype MAPET equipment. After
that the prototype will be tested and proven by the Strategie Planning Branch (as the actual co-ordinator of the
pilot project) co-operating with the contractor selected to manage the MAPET service. The testing and proving
needs to be done in co-operation with the contractor, which rnight be a CBO or NGO, and the pit emptiers that
have been selected. They have to participate in this "trial and error" process to transfer the know-how
conceming the equipment to them, for being able to maintain and repair this equipment in the correct and most
optima! manner.
42

See A. West, Preliminary reporl on pit latrine emptying propos al within the area of the Durban Metropolitan Council and
Africon Engineering International, The distribution and servicing of VIP latrines in the Durban Metropolitan Area
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See Makheta Development Consultants, Supporl to peri-urban sanitation strategy in South Africa

27

Chapter 4: MAPET in Durban, South Africa

4.2.2

People

4.2.2.1 Residents
1t is proposed to start a pilot MAPET project in Umlazi (photo 4-1 ), the biggest township in the Durban
Metropolitau Area. Consisting of 26 units, this township is very large in relation to the other communities, and
housing surveys from the Metro Housing Department provide estimates of 400,000 people living in this area.44
In Umlazi different types of sanitation are found. A part of the households is connected to the sewerage system,
others use pit latrines (11,000 VIP latrines and 20,000 unimproved latrines 45 ) , but there are also many people
without any type of sanitation. The project only focuses on problems regarding emptying of the pit latrines that
are not accessible by vacuum tankers.

Photo 4-1: Umlazi area- Durban

Since there are differences regarding sanitation provision within the Umlazi area, it is suggested to identify two
different sub-areas of Umlazi: one undeveloped area and an area that has (partially) been upgraded. Most of the
areas have environmental health officers and committees that are involved in the upgrading and development of
the settiement they are living in (most projects have to do with housing, and wastewater and refuse disposal).
These committees should be the starting point for the MAPET project in those areas.
The problem in South Africa, and thus also in Durban, is that residents who pay rent also expect that the services
are taken of. They expect the government to pay for such services, but sanitation is in the first place a household
responsibility.

4. 2. 2. 2 Pit emptiers
While there is a job shortage (21.5% of the total workforce is unemployed; 19.3% is working in the informal
sector46), manual methods of emptying latrines by excavation will be a viabie option as there will always be
Iabour willing to do the work. Local community representatives confirmed that there would be no shortage of
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See 0. Scott and G. Ridsdale, Socia/ assessment of Southem Durban (p. 14)
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See Africon Engineering International, The distribution and servicing of VIP latrines in the Durban Metropolitan Area
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See DBSA, Kwazulu/Natal, statistica/ macroeconomie review (p. 61)
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residents that would be willing to empty latrines. Employment creation and iocome generation thus become key
goals, as well as improving the traditional metbod for emptying the latrines by using a bucket and a rope. 47

4.2.3

Information

4.2.3.1 Finances
Pit emptying as the sole souree of iocome relies on a steady supply of customers in an area that is small enough
to be covered without motorised transport. The net iocome for a team memher would have to be at least the
minimum wage of R. 501- per day48 • Several financial options are discussed in appendix K. It shows that with a
capacity of 1 m 3 per day (equivalent to 5 drums) and a contractor's profit of 15%, the price for the customers
will be approximately R. 44/- per drum, or R. 218/- for 5 drums. Operaring at a capacity of 2 m 3 and a
contractor's profit of 20% this will be R. 26/- per drum or R. 252/- per day, assuming that the capacity of 2 m 3
equals one customer.
Almost all communities, with very few exceptions, expect that the national or local government will provide
them with full services at no costs. These communities come from a background where, due to inequitable
provision of services in the past, the 'white' and elite sections of the community were provided with access to
high levels of service. However, the rest of the population was oot able to pay for the same level of services.
Depending on capita! subsidies the emptiers receive from the MWM, costs for operation and maintenance need
to be paid for by the customers.
Crime in South Africa, and especially in the Kwazulu/Natal Province, is perceived to be a significant threat to
the country's overall stability and to the welfare of its citizens. Crimina! activity, such as assault and armed
robbery, is particularly high in areas surrounding many hotels and public transportation centres, especially in
major cities. Therefore it is suggested that payment for the MAPET service will be done in the form of plastic
tokens. A token will have the monetary value of the removal of one drum of the vacuum tanker, i.e. 200-1. This
way it will never be necessary for the pit emptiers to carry cash on their person because the municipal offices or
contractor's appointed seller will accept tokens in exchange for return payment (or accumulative account) from
registered pit emptiers only. 49

4.2.3.2 Promotion and education
Many South African local authorities report that they do oot provide sufficient health and hygiene promotion in
the communities. These efforts were left only to the Health Department (HD), which is often oot included in
sanitation projects, and does oot deliver the sanitation specific messages. Communities will only sustain,
manage and be proud of their facilities if they fee! motivated to do so. Health and hygiene promotion and
education is the best way to achieve this understanding, and cao be best clone by dedicated multi-disciplinary
teams and should oot be left to general community health workers alone. 50 Promotion and education is therefore
a responsibility ofthe MWM, the HD, the contractor and concemed CBO's and NGO's.

4.2.4

Equipment

4. 2. 4.1 Development of theMAPET equipment
Tostart the pilot project in Durban, firstly prototypes ofthe MAPET equipment and sludge transfer system have
to be developed. This will be executed by the Systems Branch according to drawings that will be designed by
the Strategie Planning Branch. This design is based on drawings of several prototypes used for the development
of the equipment in Dar es Salaam. After the development, the field-testing and adjustrnent of prototype
equipment cao begin. During this process the contractor's mechanics and the pit emptiers have to be ioclucled for
know-how transfer to and training of those people. Once the equipment is proved to be sustainable more units

47

See Africon Engineering International, The distribution and servicing of VIP latrines in the Durban Metropolitan Area

48

6 Rand to one US dollar

49

See A. West, Preliminary report on pit latrine emptying propos al within the area of the Durban Metropolitan Council (p. 4)

50

See Makheta Development Consultants, Support to peri urban sanitation strategy in South Africa
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will be constructed. A preliminary cost estimate for the manufacturing of one MAPET unit is R. 5,000/(probably R. 8,000 to 10,0000/- fora prototype).51

4.2.4.2 Operation and maintenance
Operation and maintenance often is a problem, regardless of the technology used. Many local authorities blame
the lack of payment for services and thus inadequate resources. Very few accept that unaffordability of high
levels of service contributes to the problem of poor payment, as well as the lack of opera ti on and maintenance
programmes. Where alternative sanitation bas been used, in many cases councils do not have the right
equipment and vehicles required for the specific technology. 52
Maintenance of the MAPET equipment will be ensured by applying construction techniques generally known
and applicable in the informal settlements of Durban, and by training mechanics and pit emptiers in the
construction and repair of specific MAPET components. An operation and maintenance programme needs to be
developed to eosure the sustainability of the equipment and therefore also the sustainability of the service.

4.2.4.3 Mobile Sludge Transportation System
Sani-tech is a private company, operaring large and mini tanker services in Durban, based on govemmental
contracts. For the problem of transfer of the sludge to final disposal sites, they use a 4000-1 polyethylene tank
strapped onto an adapted loadbed of a truck. Although they say that this is not the perfect solution, it is serving
its purpose for transfer of the sludge to wastewater treatrnent plants.

4.3

4.3.1

MAPET actors

Central government

The National Sanitation Policy paper (1996) has been produced by the National Sanitation Co-ordination Office
(NaSCO) under the Ministry of WaterAffairs and Forestry (MWAF, see appendix L). lt talks about the needs
and wishes of ordinary people, particularly their desire for healthy living conditions. It is also concemed with
those issues that can affect the delivery of service, especially the economy and the environment. The major aim
of national policy on community sanitation is to improve the health and quality of life of the whole population:
"some for all, rather than all for some". Improved sanitation facilities will reduce the indigence of disease, but
only if there is improved hygiene practice and behaviour as well. Health department persounel at locallevel will
play an important part in the promotion and education activities that are essenrial for success.
The govemment bas set realistic lirnits on the amount of grants and subsidies that will provide for services. In
summary, the govemment may support local authorities, for municipal services such as sanitation, with the
funds neerled to build the basic minimum level of service. The basic level of service is one that will be adequate
toproteet everyone's health, since improved health helps people to work better and spend less on doctors and
medicines. The basic level of service in South Africa is the VIP latrine.
A sanitation improverneut programme should help people to help themselves. Govemment programmes must
involve community memhers in local planning, organisation and implementation. The whole community should
take part in some way, especially the women and children. The main responsibility for providing household
sanitation rests with the farnily or household. The role of local govemment is to help make this possible, or to
carry out those functions which can be done more efficiently at a community level. Both provincial and national
govemment will support and assist local govemment to fulfil this responsibility. 53

4.3.2

Local government

The greater Durban Metropolitau Area, which previously encompassed 49 local authorities, stretches roughly
from the Tongaat River in the north, to Cato Ridge in the west and to the Urnkomaas River in the south. As far
as the Durban Metropolitau Area is concemed, local govemment consists of a Metropolitau Council which
51

See A . West, Preliminary report on pit latrine emptying proposal within the area of the Durban Metropo/itan Council (p. 6)

52

See Makheta Development Consultants, Support to peri urban sanitation strategy in South Africa

53

See National Sanitation Task Team, National Sanitation Po/icy; White Paper, Republic of South Africa
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oversees region-wide services such as the bulk provision of water and electricity, sewage purification and
arterial roads. The Metropolitan Council has an Executive Committee which is responsible for management,
planning, policy and fmancial control of the Council, and several standing committees to oversee region wide
services such as the bulk provision of water and electricity, sanitation, environmental proteetion and
metropolitan housing.

Figure 4-2: The Durban Metropolitau Area

Six Local Councils (North Central, South Centra}, North, South, Inner West and Outer West) are located within
the metropolitan area, and are shown in figure 4-2. The six Local Councils are responsible for local functions
such as road maintenance, refuse removal, local museums, and recreational facilities.
The Kwazulu/Natal Sanitation Task Group (SANTAG, see appendix L) facilitates co-ordination and networking
between departments and organisations, and encourages each department and organisation to make sanitation a
priority intheir area of responsibility. The Durban Metropolitan Council in its restructure created the Waste &
Water Services unit, one of whose departments is that of Wastewater Management. The main responsibilities of
that department have been identified (see appendix L) and includes adequate pit emptying services.

4.3.3

NGO's

In South Africa there are several non-governmental organisations that are especially focused on water and
sanitation. For in stance Mvula Trust (see appendix L). Their mission is to improve the health and welfare of
poor and disadvantaged people in rural and peri-urban communities by increasing access to safe and sustainable
water and sanitation services. Therefore they facilitate various community-based projects based on a bottorn-up
approach, i.e. demand-driven.

4.3.4

<:JJO's

Many areas in Durban are represented by community structures, often divided in a number of sub-committees
that operate in specific fields. Involvement of these CBO's in upgrading ofthe informal settlements is very often
restricted, because of a lack of skilis and fmance. If the CBO' s are to be fully involved in the implementation of
MAPET, their business skilis wili need to be raised to a level where they could run the business themselves. The
RDP requires that communities are trained not only in the skilis immediately necessary to imptement projects,
but also those skills required to enable individuals to fully contribute their talents to the good of the country.
Therefore training principles of the RDP need to be addressed. 54
54

See Africon Engineering International, lnvestigation reporl fora sanitation servicing strategy for Besters Camp (p.15)
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4.3.5

Formal sector

Sani-tech is one of the private organisations performing pit emptying activities. They operate a fleet of large and
mini tankers for the emptying of pit latrines in the formal settlements, although their main business is the
provision of chernical toilets. They only work with local government contracts, receiving R. 160/- per pit
emptied (8 to 12 pits per day). The local government takes care ofpayment ofthe customers. They pay less than
the R. 160/- since latrine emptying activities are highly subsidised. 55 The mini tankers (imported from MCA,
Ireland) and the transfer system are eperating for the eighth year, owing to good maintenance of the equipment.

4.3.6

Informal sector

The existing official statistica! base for measuring and monitoring the informal economy is severely inadequate
in South Africa. The best estimate is that the informal economy absorbs between four and five million workers
(9-12%), and contributes roughly 9% to the GDP. It may be assumed that the vast majority of informal workers
are black. 56 In Durban approximately 19% ofthe totallabeur force works in the informal sector, 59% is formally
employed. As a result almost 22% of the labour force is unemployed. 57

4.4

Institutional aspects

Since the mid-1980s, and culminating in the first multi-racial electionsof 1994, South Africa has undergone a
vast change from a racist, sp1intered state with power exclusively in the hands ofthe white minority, toa modem
democracy. In this democracy ideally all citizens are entitled to freedom, education, a decent living-standard and
economie empowerment.
Salaries are paid according to qualifications, experience and merit, irrespective of race. As a result of the rapid
impravement in the qualifications of Black people, the gap in salary differences between black and white
employees is closing steadily, and equal pay for equal qualifications and experience has been Government
policy for a long time.
In recent years South Africa's industrial base bas been widened to such an extent that the country could
manufacture most of its essential imports should circumstances so demand. The main stimuli for industrial
development in South Africa have been an abundance of natural resources, Government incentives, a strong
entrepreneurial reservoir with the necessary know-how, a growing market and a vast labour pool. The
underlying strength of the economy is further reinforeed by rapid urbanisation that again stimulates industrial
development in many spheres.
There is currently a vast backlog in the provision of water and sanitation services to the urban and rural areas of
South Africa. Approximately 19,000,000 people lack proper sanitation facilities. 58 The estimated capital costs of
remedying these deficiencies varies between R. 4.4 billion and R. 13 billion over the next ten years.
Politica} and criminat violence, in particular, continued throughout 1995, especially in the provinces of
Kwazulu/Natal, the Eastem Cape and Gauteng. Between May 1994 and May 1995, politica} violence claimed
more than 900 lives in Kwazulu/Natal and politica} killings in the province accounted for 61 per cent of the
national total. Crime is an extremely complex social and economie problem in any society. lt is probably more
complex in South Africa than in most countries because of the exacerbation of general trends by the apartheid
system.
An important issue that needs to be taken into account concerns the different cultural opinions regarding sanitary
facilities and services. Differences are to be expected between the biggest black populations, the Zulu and the
Xhosa.
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See Africon Engineering International, lnvestigation reportfora sanitation servicing strategy for Besters Camp (p.12)
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See C.M. Rogerson, Rethinking the informal economy of South Africa (p. 6)

57

See DBSA, Kwazulu!Natal, Statistica/ macroeconomie review (p. 61)
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See P.J. Pybus (Water Research Commission), Preliminary guidelines for private sector participation in water supp/y and
sanitation services (p. E-1)

32

Chapter 4: MAPET in Durban, South Africa

4.5

Conclusions

The environmental and development problems faced by the Durban Metropolitau Area are not merely a legacy
of apartheid. They also are the result of one and a half decades of economie decline, failed reforms and rapid
urbanisation. This rapid urbanisation and social differentiation on the urban periphery has resulted in growing
competition for scarce resources, fast and widespread degradation of natura! environments, and the breakdown
of social institutions.
The collapse of the previous racial order opened the way for fundamental reorganisation and rebuilding of the
city, but social disintegration and continuing violent conflict also threaten institutional breakdown, system
failure and irrespective decline. Because of this new relationship can be build, with major attention for
privatisation and community participation. Community participation as such, is not much practised yet.
In case of the MAPET service involvement of CBO's and communities is necessary to establish a sustainable
service. Until now, initiatives come from the local authorities, but more attention should be paid to the demands
and needs of the communities.
MAPET is needed in various informal settlements, or unplanned areas in Durban. Although on much lesser scale
than in Dar es Salaam (need for 16 and 99 MAPET teams respectively). Since there is no equipment and
blueprints at hand, frrstly new blueprints have to be designed. This will be done by the Strategie Planning
Branch of the Metro Department of Wastewater Management. After that the Systems Branch will establish the
manufacturing of the equipment.
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5 FINAL CONCLUSIONS
The MAPET-I project, to develop and impierneut the MAPET service in Dar es Salaam, did not establish a
sustainable MAPET service. Because of a lack of co-ordination, monitoring and evaluation (mainly caused by a
lack of funding) theMAPET service implemented in Dar es Salaam is slowly running dry, unlike the expected
expansion of the MAPET service to other parts of the city.
This does not mean that the MAPET service is not a good solution for emptying pit latrines in unplanned urban
areas. It is one of the very few solutions for emptying pit latrines in unplanned urban areas that are available at
the moment. With the number of pit latrines that are in use, there defmitely is a need for services like MAPET.
Therefore the MAPET service must be improved and transferred to other unplanned urban areas.

5.1

Transfer ofthe MAPETservice

In the short term we cannot speak of a "transfer" of the MAPET service from one country to another. Two main
parties have to be distinguished in a transfer: the supplier and the receiver (figure 5-1). As theMAPET service
was already operating in Dar es Salaam for alrnost ten years, it was hoped that on the basis ten years of
experience, the DSSD could operate as a supplier of the MAPET system. Other municipalities, e.g. Durban,
would function as the demand side. However, from the present MAPET situation Î!l Dar es Salaam no transfer or
expansion can be accomplished; the DSSD does not have the expertise to function as a supplier of the MAPET
system.

Figure 5-1: MAPET transfer

Like in other cities, the municipal departments of Dar es Salaam and Durban that are responsible for pit
emptying do not state the core business of technology transfer and the responsibilities that come with the transfer
of technologies and systems like MAPET. Therefore another organisation needs to be involved to co-ordinate
and control the co-operation between the several actors that are involved in the MAPET service and the MAPET
transfer.

5.2

TheMAPET service

In Dar es Salaam as well as in Durban a new start has to be made to (re )develop the MAP ET service. Before
implementing the service, each city has to fulfil the necessary preconditions based on the theoretica! framework
of an integrated MAPET service. Without those preconditions the MAPET service will not be sustainable. For
each of the two cities conclusions are drawn from the case study results.

5.2.1

MAPET in Dar es Salaam, Tanzania

MAPET has advantages for application all over Dar es Salaam (such as informal sector income generation,
flexibility, and the customers' willingness to pay forMAPET service). The COMPET study revealed that, for
economie efficiency, the tanker technologies should be applied in all areas with access for tanker vehicles.
However, the mini tankers are no Jonger in use in Dar es Salaam and there is a scarcity of adequate large tanker
services.
There evidently is a need for MAPET, since approximately 53% ofthe Dar es Salaam population use pit latrines
for excreta and wastewater disposal. Assuming that currently vacuum tankers at most can service 50% of the
pits, it can be concluded that 19,875 pitsneed to be emptied annually by MAPET teams, resulting in a need for
99 teams.
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The major problems in Dar es Salaam have to be solved preceding implementation. For Dar es Salaam the major
problerns concern a well-defined organisational setting resulting in management skills and capacity (including
government support), as wellas the lack offinancial resources, which is a problem all over Tanzania.
Liquid waste management is of minor importance, whereas solid waste management projects get most attention
and therefore more funding. All waste, solid or liquid, are health hazards for the people exposed to the waste. It
would be better if solid waste projects were combined with liquid waste issues, including pit emptying. The
lower priority for liquid waste is partly caused by a lack of municipal support for all emptying services:
institutional bottlenecks as well as resource limitations (especially capita!). As regards MAP ET there was no
commitment from anyone except the emptiers themselves, causing a lack of control and monitoring, and
unsatisfactory co-ordination of the teams. To lower the costs, and improve and expand the service, community
participation could be highly beneficia! to the local government. With the ongoing reorganisation of the Dar es
Salaam City Commission into three municipalities, the Waste Management Department should have more time
and capacity left for co-ordination and control over, for instance, theMAPET service.
The only residents involved nowadays are the existing customers of the MAPET service. However, this has
nothing to do with community participation in the service. This comes back to the new organisational setting
that is needed. In short, the MAPET service should be demand-driven: a bottorn-up approach. Consequently the
service should be implemented with structural participation of the community to lead to a form of community
ownership whereby the residents or representative CBO's are responsible for the operation of the MAPET
service and whereby maintenance of the equipment is ensured. This could be sustainable contrary to the former
formal-informal co-operation with the DSSD, because by participation of the community, a social network
within the neighbourhood would be created to ensure the quality and sustainability of the MAPET service. At
the moment social and physical accessibility to the MAPET service is minimal and because MAPET is only
operated on a very small scale, many residents of unplanned areas do not know about this metbod for pit
emptying.
The emptiers are ' living by the day' (short-term vision). They do nothave structural plans for the acquisition of
more customers or for savings for future maintenance and repair of the equipment. In order to support and
strengthen entrepreneurial capacity, it is essential to support the economie empowerment of the emptiers.
Although the MAPET emptying is considered too heavy to do for women, they feel responsible for keeping the
latrines in good condition. Some women, as community memhers and as businesswomen, have indicated their
willingness and ability to organise people and manage a businesslike operation. Both these capacities are
required if the MAPET service is to be implemented. 59
Besides organisational bottlenecks, there also are various technological problems. The main problem is the
metbod of disposal, since on-site disposal is causing many problems. Therefore another routine of sludge
removal must he developed to haul sludge to a transfer station where it can be temporarily disposed by means of
the tank carts. Two so-called fixed transfer stations (figure 5-2) were built during theMAPET project. However,
a system with these fixed transfer stations necessitates a large number of stations and it is very difficult to
become the owner of a piece of land to build the stations on. Therefore, mobile transfer stations need to be
developed.
Currently there are two Town Development Committees (TDC's, which are community elected committees) in
the unplanned areas of Vingunguti and Buguruni who are interested in imptementing the MAPET service in
their neighbourhoods, in co-operation with PLAN International. The project was cancelled 4 years ago because
of inadequate sludge disposal methods. At the moment PLAN International is working on a project proposal,
together with WASTE, combining liquid and solid waste management in those two areas. One of the major
features will be the design of a system for sludge transfer and disposal.

59

See M.S. Muller, The co/lection of househo/d excreta, the operation of services in urban law-ineome neighbourhoods (p. 25)
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Figure 5-2: Off-site disposal

The conclusions regarding the MAPET service in Dar es Salaam are reported in table 5-1; the problerns are
highlighted.
Table 5-1 : Final conclusions Dar es Salaam
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Compared with other options quality is good
Costs are considered reasonable and affordable

PLAN International
TDC's ofVingunguti and Buguruni
In other areas focused on refuse disposal an d road
construction
vacuum tanker services

Approximately 7, but not re gistered so far
Tsh. 30,000/- per month (1995 estimate)
95% of informal workers at the most

education

since end of 1995

Gender

MAPET work too heavy, but managerial activities can very
well be done by women. They fee! responsible for clean
keeping of latrines
Islamic aversion
human excreta
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5.2.2

MAPET in Durban, South Africa

The situation in Durban is of course different from the situation in Dar es Salaam. The pit latrine emptying
problem is of a smaller scale than in Dar es Salaam, although both cities have 3.0 to 3.5 million habitants. In
Durban approximately 252,200 pits are in use, most of them in the areas Umlazi and Inanda!Ntuzuma.
Assuming that vacuum tankerscan serve at least 90% ofthe pits, 3,153 pitscan be served by MAPET annually.
This indicates a need for 16 MAPET teams all over Durban.
The major problem in Durban is the participation of the residents and communities and the design of the
equipment. The Metropolitau Department of 'Metro Wastewater Management' (MWM) within the Water &
Waste Service Unit is responsible for adequate wastewater disposal facilities. Planning and implementation of
the MAPET service in Durban has only started recently and so far it is not an integrated approach. Initiatives
come from the side of the MWM, resulting in a top-down approach instead of a bottorn-up approach, based on
community demand and needs. Literature indicates that many South African projects were performed without
structural co-operation of the communities and other actorsas NGO ' s and private sector enterprises. Generally
these projects functioned worse than those did where the community was involved. 60 Selection of the pit
emptiers still needs to take place, and since there is a job shortage in Durban manual methods of emptying
latrines may be a viabie option as there will always be Iabour willing to do the work. Local community
representatives conflrmed that there would be no shortage ofresidents that would be willing to empty latrines. 61
Another problem is the design of the equipment. No blueprints are available from the MAPET service in Dar es
Salaam, but capacity is obtainable from the MWM Systems Branch to adjust the designs to conditions in Durban
and to manufacture prototypes of the MAPET equipment. However, not only is adjustrnent to local conditions
needed, but also standardisation of the components is necessary for a possible expansion. Blueprints have to be
made to transfer this knowledge and the designs (back) to Dar es Salaam. Durban will come across the same
problems as in Dar es Salaam conceming the transfer of the sludge. Sani-tech has solved this problem for their
mini tanker services by the introduetion of a polyethylene tank strapped on a truck's loadbed. Co-operation
between WASTE, Dar es Salaam, Durban and Sani-tech should lead to the development of an adequate transfer
system for the MAPET sludge.
A major influence on the South African situation is the inequality between black and white, resulting from the
former apartheid system. There still are big disparities between the black and the white population. The 'First
World' that is characterised by well-developed industrialisation, modem telecommunication and sewerage
connections is the total opposite of the 'Third World' with explosive population growth, high unemployment
rates, malnutrition and inadequate sanitation systems or none at all. Since both 'worlds' are existing in South
Africa, it is obvious that black population expects the same quality and services that the white population gets.
However, the amount of money that households from the unplanned areas can afford, and are willing to pay, for
basic urban services (including pit emptying) is much less than what the richest people can afford. The
affordability and willingness to pay should be determined early in the planning process, through surveys and
discussions with the community to be served. More work should be done on this issue. In genera!, more than
two-third of the black households eams less than R. 1,000/- per month (1990), spending at the most 15-20% of
household income on "housing", thus including pit emptying services.
The conclusions regarding theMAPET service in Durban are reported in table 5-2; the problems are highlighted.
Table 5-2: Final conclusions Durban
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TheMAPET system
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Level of education of ernptiers
Working experience of emptiers
Entrepreneurial skilis (open-mindedness, long-term
orientation, competitiveness)
MAPET income '""''"amm

Not appropriate
Not appropriate
Will be needed, at least for contractor/CBO that is coordinator of the MAP ET service
Should be at least the subsistenee level of R. 54
day

Costs: willingness and affordability to pay
Social accessihility

at
Only MAPET know-how hy MAPET report and magazine
artiele
To he investigated hy Systerns Branch
Not appropriate
To he covered hy customer costs
Not appropriate

Lowest level of service is VIP latrine
National Sanitation Co-ordination Office under Ministry of
WaterAffairs and
Responsihle department

Standards for sanitation and pit emptying
Manpower MWM
vacuum tankers

MWM (wastewater management, planning for full sewerage
recovery hy 2050), SANTAG (implementation of
national sanitation policy in Province ofKwazulu/Natal)
Lowest level of service: VIP latrines, no standards for
emptying
Approximately 150 people
Good for
areas/formal settlements

Not appropriate
Various CBO's in Umlazi and other areas, working on
construction of water supply and sanitation systems and
refuse ·
vacuum tanker services

Various
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5.2.3

A comparison of the two case studies

Major differences between Dar es Salaam (Tanzania) and Durban (South Africa) exist. The Gross National
Product (GNP) per capita in the two countries was US$ 2290 in South Africa against US$ 110 in Tanzania (1992
estimates). However, when South Africa is divided into a 'black' and a 'white' population, the black population
accounts for an average GNP per capita of US$ 620. 62
The cities both have a population of approximately 3 million habitants and they both cope with the problem of
full pit latrines that need to be emptied. That is about all the two cities have in common. The pit-emptying
problem in Dar es Salaam is of much bigger scale than in Durban, resulting in a need for MAP ET teams of 99
and 16 teams respectively.
The organisation capacity is much more developed in Durban than in Dar es Salaam, as can be seen from the
number of people working in the wastewater management departrnents of Dar es Salaam and Durban
(respectively 10 versus 150). Technica! capacity also shows huge differences, which can be indicated by the
number of adequate wastewater treatrnent plants (2 versus 31 respectively).
The MAPET service should not be formalised, but should remain an informal service, where the emptiers as
informal sector operators operate closely with their customers who very often work in the informal sector too.
Most of the people living in the unplanned areas belong to the low-income group and their financial situation
causes them to have a very short-term view regarding their expenses. This is one of the reasons why the
customers favour MAPET. They can negotiate about the price they have to pay per drum and about the amount
of drums they want to have emptied. Tanker services do not offer this flexibility, since vast amounts have to be
emptied and high prices have to be paid.
Nowadays, there is a strong move towards a 'demand' or 'market-driven' approach rather than the previously
used 'supply' or 'product-driven' approach of public works. This is largely in response to policy directives from
major international institutions such as the World Bank and the International Monetary Fund, which perceive the
inefficiency of a burgeoning public sector to be counter-productive to overall economie development and
restructuring. Therefore it is important to set up an integrated approach, also involving CBO's or other
community representatives. This will lead to a feeling of ownership of the MAPET system and therefore the
residents will take the responsibility of operating and maintaining the system, instead of relying on the local
govemment.
The main differences and sirnilarities between the problems in Dar es Salaam and Durban are summarised in
table5-3.
PROBLEMS in Dar es Sa/aam

No staff memhers involved
No support office or special MAPET
di vision to co-ordinale MAPET
activities
Bookings can only be done at DSSD
office or with emptiers personally
No control of the service takes place
No comrnunities or CBO's involved

No communities or CBO's involved

Short-term orientation and no openmindedness and competitiveness
Low income, below subsistenee level,
need for secondary jobs
No social studies carried out yet
There are no hooking offices in the
neighbourhoods
99 MAPET teams would he needed

62

16 MAPET teams would be needed

See Africa, South of the Sahara 1995
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No monitoring and evaluation activities
caTried out
No blueprints available, only technica!
drawings ofvarious prototypes of
the equipment
No structurallease fee payment
No records were kept after theMAPET-I
project
Only recovery of Iabour costs, funding of
capita( investment
MAPET income per emptier is below
subsistenee level

To be designed by Strategie Planning
BranchMWM

HD
No blueprints and no standardisation
Large scale manufacturing not possible
atDSSD/WMD
Not known, no records kept
Various technica( problerns, equipment
is getting old and tough to work
with
On-site burying is becoming a problem,
no MSTS available, scarcity of
adequate treatment plants

MSTS not available, but similar system
operated by Sani-tech for mini
tankers; adequate treatment plants
available

Lowest level of service: VIP latrines, no
standards for emptying

84.6% ofthe population use pit latrines,
and this is !nc:re2tst~t!!
US$ 110 (GNP estirnate 1992)

US$ 2,290 (generall992 estimate),
US$ 620
'black'

Not available

Only standards for lowest level of
service and groundwater pollution,
not for
Inequality between white and black
caused by apartheid (sewerage
versus inadequate sanitation);
problems to be suspected with Zulu
and Xhosa culture
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6 RECOMMENDATIONS
6.1

Transfer ofthe MAPETservice: an adequate integrated approach

Since there is no supply side at hand, a co-operation between the actors in Durban and in Dar es Salaam is the
best way to establish a revival of the MAPET service and to create a new supply side. Both cities are facing
similar problems and by working together on this problem of pit emptying, they can initiate a learning process
by sharing their experiences in a systematic way. This process of co-operation generates ever-wirlening circles
of communication, information exchange, and collaboration. This in turn produces very real, and valuable,
additions to collective "know-how": greater understanding and insight. These can further evolve and strengthen
if more eities participate.
Only if the designs of the equipment are adapted, components are standardised (thus leading to standard
blueprints of the equipment) and an appropriate sludge transfer system has been developed, can the MAPET
service be transferred to other cities. A third organisation will be necessary to function as a transfer mechanism
between supplier and receiver since municipal agencies are not capable of arranging a technology transfer. This
third party, or intermediary organisation, should co-ordinate and monitor the transfer and function as a
representative of the service, so that people can obtain information about MAP ET at a central point. According
to WASTE, transfer of the MAP ET service should preferably be a South-South co-operation from one
developing country to another. Since WASTE was responsible for the development of the MAP ET service, they
can best serve as the intermediary organisation to control and co-ordinate the revival of the MAPET service, and
after that support and control transfer of the MAP ET system to other ei ties.
In this way a structured body can be formed, which can only be achieved if an international integrated approach
between the intermediary organisation and the actors in both countries is applied. For all the actors concerned,
i.e. for suppliers and receivers as well as WASTE, it must be clear (by contract) what the responsibilities of each
of the actors are. On this international level, structured consultations need to take place between WASTE and the
actors in Dar es Salaam and Durban.
WASTE will be responsible for the short and middle-long term MAPET-plans. However, one of those middlelong term plans will be the identification of a representative Southern organisation that is capable of overtaking
WASTE's tasks and responsibilities related to the MAP ET service. Responsibilities of WASTE as intermediary
organisation will include:
• Identification of cities that are facing similar pit emptying problerns (some organisations, in for instanee
Bamako, already contacted WASTE for more information on the MAPET service).
•
Supply of the theoretica! model to be used in that city for national identification of the MAPET elements.
•
Support the identification ofthe actorsin the specific city (in co-operation with the responsible organisation,
mostly a municipal department). Thereby taking into account the national aspects related to the MAPET
service and the necessity of a demand-driven 'bottom-up' approach insteadof a top-down approach.
• Promotion of community participation and management.
•
Support the actors by identification of their responsibilities.
•
Support the actors by finding fund-raisers and writing project proposals.
• Co-ordination of the co-operation between the cities that are interested in implementation of the MAPET
service to share their experiences, for instanee by e-mail discussions, workshops etc.
• Co-ordination of the creation of blueprints of the MAPET equipment, resulting in standardisation of the
components and parts (in co-operation with the DSSD mechanics and the MWM in Durban).
• Co-ordination of the development of an adequate Mobile Sludge Transfer System, applicable in Tanzania as
wellas in South Africa (in co-operation with Sani-tech, the WMD and the MWM).
The theoretica! model (figure 1-4) used to identify possibilities for implementation ofthe MAPETservice in Dar
es Salaam and Durban is also applicable to other countries and cities. One of those eities, coping with similar pit
emptying problems in the unplanned urban areas is Bamako, Mali. The model is not only applicable to Southern
African countries, but will be applicable for all developing countries coping with similar problems. An answer to
the national and local pit emptying problems in unplanned urban areas will be found in the implementation of an
integrated system on international level. This will be co-ordinated by WASTE (figure 6-1) and lead to a
integrated national approach by participation of all the actors.
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WASTE

Of the whole range of cities coping with pit emptying problems, Dar es Salaam and Durban are expected to be
two extremes. Other cities that are consiclering implementation of the MAPET service can identify possibilities
for implementation of the MAPET service by application of the theoretica! framework for an integrated national
MAPET approach. To implement the MAPET service on a locallevel, a city has to analyse all the elements of
the framework. For each city the concemed actors need to be identified, existing of the local and the central
govemment, NGO's, CBO's, the formal private sector and the informal sector, which is very important in most
developing countries. In addition, the elements of the MAPET service (Organisation, People, Information and
Equipment) need to be investigated. Lastly, the aspects related to theMAPET service need to be analysed.

6.2

Recommendationsfor implementation ofthe MAPETservice

First of all the main operational problem of the transfer of the sludge needs to be solved. Without a design for a
mobile sludge transfer system (MSTS), the MAPET service will not be sustainable, neither economically nor
environmentally. On the short term, therefore, a MSTS must be developed, sharing experiences between the Dar
es Salaam and the Durban actors. Not only the MSTS needs to be developed, but also the MAPET equipment
itself needs redevelopment: adjustrnent to the local conditions and improverneut of technica! defects.
From the results of the two case studies is concluded that redesigning the MAPET equipment should be done by
WASTE in co-operation with the Durban MWM. The MWM is better equipped than the Dar es Salaam WMD.
In this way, Durban can function as supplier of design of the MAPET equipment. Developing the MSTS can
best be done in co-operation with the public departments WMD and MWM, and private organisations like Sanitech (not to invent the wheel again, since they already have experience with transfer systems). In addition, the
residents (and CBO's) that areabout to implement theMAPET service need to participate. They have the most
up-to-date information on possibilities and constraints of their neighbourhoods. Involving the future customers
can be arranged best by involving CBO's in all phases of the project (community participation), taking into
account that also the disadvantaged and minority groups, as women, youth and disabled, are included.
Community participation and ownership means readiness of both the local govemments and the communities to
accept certain responsibilities and activities in the MAPET service. There are several factors to consider in
making a community participation approach work: 63
1. Motivation: incentives for both parties to co-operate must exist if interaction and involvement are to be
sustained. For the community, the interest is to create a cleaner environment by emptying the pit latrines in
time and in a hygienic way. Motivation by the community might be improved by making them responsible
for the MAPET system by creating a form of community ownership. In addition, promotion and education
regarding sanitary behaviour of the residents will be needed. A MAPET promotion campaigu is essential.
An important component of the promotion campaigu is public health education. Awareness about the health
aspects of the operation and emptying of pit latrines is one of the means of motivating people to take action
about their fulllatrine pit. The HD is responsible for the increase of the local awareness of the importance of
sanitation, pit emptying and its link to a good health. However, health care education and promotion,
together with the promotion of the MAP ET service itself is not only the responsibility of the HD. lt should
be a co-operation between all actors.

63

See V.M. Yeung and T.G. McGee, Community parlicipation indelivering urban services in Asia
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2.

3.

4.

Community /eadership: the organisation of a community must be considered if a community is to play a
more participatory role. The more organised a community, the better equipped it is for participating in
development. Many communities need empowerment and capacity building especially towards a more
prominent role for women. Training can be done by drama, pamphlets, discussion groups and household
visits.
Learning approach: initiating an approach like community participation means that public and private
agencies and the residents involved must be willing to innovate and learn from experience. This means
initiating monitoring and evaluation of the project ensure that both successes and mistakes are lessons to be
learned. Therefore, feedback mechanisms have to be introduced and executed.
Resources for community development: communities have problerns with the emptying of full latrines, but
they have few options because of their limited access to funds. For a successful implementation of the
MAPET service, local resources (i.e. Iabour) within the communities should be used as much as possible to
reduce costs.

Besides community participation, also municipal participation of the WMD, the MWM and the HD is needed.
Especially control of the MAPET emptying services is to be done by the municipal departments, since they have
final responsibility pit emptying service.
Actors that need to be involved in Dar es Salaam are staff and mechanics responsible for liquid waste at the
Waste Management Department (WMD), the Health Department, the SDP working group on' surface waters and
liquid waste', interested CBO's and NGO's, and the remaining pit emptiers. For Durban, the group of actors
should consist of the Metro departments of Wastewater Management (MWM) and Health, Kwazulu/Natal
Sanitation Task Group (SANTAG), interested CBO's, NGO's, and future pit emptiers.
In Dar es Salaam, major attention should be given to a well-defined organisational structure, including capacity
building and empowerment of the CBO's. In addition funding of the capital investrnents has to be arranged.
Without funding, the service will not be economically sustainable. To start a new MAPET service in Dar es
Salaam, the first areas for implementation will be Vingunguti and Buguruni. The Town Development
Conunittees (TDC's) of these two neighbourhoods have shown a lot of interest in theMAPET service.
In Durban, major attention should be given to participation ofthe residents and CBO's, especially because ofthe
inequalities between the black and the white population. Various social studies have to be carried out, in the two
sub-areas, to identify the actual need for pit emptying and the criteria the potential customers set for pit
emptying services in Durban. From research in Dar es Salaam is concluded that the main customers' criteria
involve good quality, affordable costs, social and physical accessibility. The assessment of what people are
willing and able to pay is best done by the community itself (co-ordinated by consultants) based on local
information, rather than outsider's income surveys based on household income questionnaires. Capacity and
willingness to pay requires an assessment of priorities and an in-depth understanding of the importance of the
service that is provided both for the well being of individuals, families and the community as a whole. This
assessment has to be done prior to the project-planning phase. 64
In addition, the blueprints of the equipment and a system for transfer of the sludge to the treatrnent plants need
to be designed. The MWM might invite participation of tenders in order to appoint the specialist contractor to
manage and control the MAPET service. The contractor (private company or CBO) will be responsible for the
operation and scheduling of the MAPET service, with the pit emptiers performing the actual pit emptying.
Possible pit emptiers need to be mobilised and trained in how to perform the pit emptying and how to maintain
and repair the equipment. The community resources available and their needs for pit emptying tagether with the
criteria (like price, quality and accessibility) they set for pit emptying services have to be mobilised by several
social studies to be performed by consultants (e.g. Mvula Trust).
Specific recommendations for Dar es Salaam and Durban are given in table 6-1.

64

See DWAF, Guidelines for training and capacity building in sanitation projects (p. 8)
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Table 6-1: Recommendations for Dar es Salaam and Durban

No staffmembers involved
No support office or special MAPET
division to co-ordinale MAPET
activities
Bookings can only be done at DSSD
office or with emptiers personally
No control ofthe service takes place
No communities or CBO's involved

Short-term orientation and no openmindedness and competitiveness
Low in~ome, below subsistenee level,
need for secondary jobs

Make MAPET responsibility of CBO or
NGO, less responsibilities for WMD
Co-ordination and support by NGO,
control by WMD and HD
Booking forMAPET services at CBO
office
Community control and control by
WMDandHD
Promotion of community participation
invnlvin<> CBO's in MAPET service

Involvement ofCBO's or community
leaders from the start

No social studies carried out yet

Carry out social studies in an early stage
to delermine customers' criteria and
willingness and ability to pay

25 MAPET teams would be needed

Prioritising liquid waste and pit
and

To be designed by Strategie Planning
BranchMWM

Design blueprints by MWM in cooperation with WASTE and WMD
(Dar es Salaam)

Additional training on basic
entrepreneurial skilis of how to run a
business
Better promotion of the MAP ET service,
continuous marketing for more
customers

There are no hooking offices in the
neighbourhoods
80 MAPET teams would be needed

Booking of MAP ET service at CBO
offices
Prioritising liquid waste and pit
Prnntvino in projects and policies

No monitoring and evaluation activities
carried out
No blueprints available, only technica!
drawings ofvarious prototypes ofthe
equipment
No structurallease fee payment

Define feedback mechanism for
monitoring and evaluation
Support MWM (Durban) by designing
the blueprints

No records were kept after theMAPET-I
project
Only recovery of Iabour costs, funding of
capita! investrnent
MAPET income per eroptier is below
subsistenee level

No communities or CBO's involved

Arrange subsidy ifmicro-credits for
capita! investrnents
Additional training on record keeping
and its necessity
Fund-raisers or micro-credits for capita!
investrnent
Promotion and marketing ofthe MAPET
service to increase number of
customers

Lease fee payment for equipment
Record keeping
Cost recovery
Profitability
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No promotion and education nowadays

lmplement continuous promotion and
education nrournmm"<

No blueprints and no standardisation

Support MWM (Durban) by designing
the blueprints

Large scale manufacturing of MAPET
equipment not possible at DSSD/WMD
Not known, no records kept

On-site burying is becoming a problem,
no MSTS available, scarcity of

ldentify other (informal) workshops I
businesses capable of manufacturing
Additional training on record keeping
and its necessity
Adapt equipment to present conditions
and improve technica! faults (i.e. use
I 00-1 drums, not 200-1)
Developrnent ofMSTS for allareasin
co-operation with MWM and WMD

Policy is not up to date and more focused
on construction than on operatien and
maintenance of the

Prioritise liquid waste management and
research into emptying technologies
for unolanned areas

Not available
Currently 3 (DSSD) & 6 (HD) vacuum
tankers onerationa

Develop adequate standards for pit
emptying
Expand and improve vacuum tanker
service

84.6% of the population use pit latrines,
and thiS iS in,-,rP~<ino

Expand MAPET services to serve all
customers of unolanned areas

US$ 110 (GNP es ti mate 1992)

Keep MAPET prices as low as possible

Not available

Development ofpublic health standards
related to

Various technica! problerns, equipment
is getting old and tough to work with

Promotion arid edUcation

of components

Usually only done by HD

Responsibility of HD, but in cooperation with other actors

No blueprints available

Design blueprints by MWM in cooperation with WASTE and WMD
(Dar es Salaam)

for manufacturing
Frequericy of O&M
.

..

.

Qu~li~ of, eq~ip~nt
MSTS not available, but similar system
operated by Sani-tech for mini tankers;
available

sanitation
Sociai!Cultu
Values regárding sanitationlsludge
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Lowest level of service: VIP latrines, no
standards for emptying

During policy making take into account
pit emptying problerns to be expected

US$ 2,290 (genera! 1992 estimate),
'black' oooulation onlv US$ 620

Educate people that it is better to have
"some for all, than all for some"

Only standards for lowest level of
service and

Development of standards for pit
MWM

Inequality between white and black
caused by apartheid; problems to be
susneeled with Zul u and Xhosa culture

Additional research into cultural
opinions regarding sanitation, pit
emntvim• and
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APPENDIX A
-WASTE PROFILE WASTE is a consulting company for development projects in Africa, Asia and La tin America. WASTE works
for organisations that aim at a sustainable improverneut of the living conditions of the low-income population
and of the urban environment in genera!.
Fields of work
WASTE is active in three fields:
•
Solid waste managementand resource recovery.
• Low-cost sanitation and liquid waste management.
• Community based environmental improverneut

The focus of activities is on low-income urban areas in order to develop with local residents tools and means for
their own development, enabling them to improve their living conditions, the environment and to create
employment as a sound economie base for their future.
Another important focal point for WASTE is the role of small-scale entrepreneurs and their (potential)
contribution to the provision of urban services and their integration in the municipal services e.g. in resource
recovery and the removal of urban waste.
Expertise and alliances
WASTE has a multidisciplinary consultancy team compnsmg an environmental specialist, a solid waste
management specialist, a planner, a sociologist and an environmental economist, based in Gouda, the
Netherlands and an associate sanitary and environmental engineer in Karachi, Pakistan.

WASTE has established international alliances with other multidisciplinary organisations in the South, which
have gained their spurs in various aspects of the field of waste. The partners in this alliance work together in the
identification, implementation, monitoring and evaluation of research and projects, and in the formulation of a
vision and models for the urban environment. The allies are:
• The Institute for the Development of Social Economy (IPES), Lima, Peru.
• The Centre of Beonornies and Health Association (Acepesa), San José, Costa Rica.
• The Association for the Proteetion ofthe Environment (APE), Karachi, Pakistan.
Company and development goals
WASTE considers community participation to be both an aim of development and a tooi for achieving the
immediate objectives of development projects. All projects should contribute to the ultirnate airn that men and
women, disadvantaged groups as well as communities are able to decisively influence the events that affect their
Jives. More directly, projects of WASTE solicit the participation of men and women in articulating their genderspecific needs and shaping the contents of the projects concemed. This ensures that the interventi ons match the
local conditions of life, and that improvements will be sustained by the local population. WASTE is officially
registered as a not-for-profit organisation.
Local co-operation
WASTE carries out assignments in close co-operation withits local partners. Through short-term inputs, regular
support is given to local organisations that run their projects and are ultimately responsible for them. Meetings
are held, and training, planning and management support is given to strengthen local efforts and the projects'
sustainability. WASTE actively involves local institutions, private entrepreneurs, NGO's and public govemment
departments to build up a frameworkin support ofthe project.
Knowledge exchange
WASTE acts as a catalyst and a knowledge broker between sourees of information or expertise and projects
demands. Therefore, a network of expertise is constantly maintained and expanded in order to generate
appropriate knowledge applicable to situations elsewhere. The emphasis of this network is on countries in the
South, to stimulate the exchange of experiences among the countries concemed. WASTE provides techno logica!
and methodological support.
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APPENDIXB
- PIT LATRINES The principle underlying all types of pit latrines is that excreta and anal cleansing materialscan be deposited in a
hole in the ground. lts basic components are a superstructure to provide user privacy, a hole or seat set into a slab
which covers the pit, and a pit beneath the slab into which excreta is deposited. Pit latrines only receive a small
amount of water. Since the pit is not sealed, this liquid is allowed to seep from the pit into the surrounding
ground. Excreta in the pit undergoes complex chemical and biologica! reactions which lead eventually to
decomposition to innocuous, humus-like solids, water and gases. The remaining water and gases dissipate into
the ground or air, leaving a solid residue in the pit. This solid residue accumulates in the pit, gradually coming to
resembie rich soil. During decomposition, disease-causing pathogens are killed, a process which may take up to
two years.

Gases to atmosphere and
soil
Liquid percolates into
soil
Solid residue digests and
accumulates
Source: J. Piekford (1995)

There are several forms of pit latrines. The most appropriate type of pit latrine depends on the local situation,
including the level of the groundwater and the traditions and culture of the users. Pit latrine use is not free from
operational difficulty. Complaints about pit latrines most frequently mention odours and insect nuisance. The
escape of odours and flies through a squat hole may be greatly reduced by using ventilating pipes, the so-called
Ventilated Improved Pit Latrine (VIP).
~--~------------------------.

Source:

1998

Vents may be made from PVC, asbestos, cement, mud and split bamboa or built into the latrine superstructure.
For maximum effect, flyproof netting should be fixed across the top of the vent and it should extend about 500
mm above flat or sloping roofs or to the apex of conical roofs to benefit from a draught passing across the pipe.
Flies that hatch in the pit try to reach a souree of light. If the superstructure is sufficiently dark, the flies move
towards the vent top, are trapped by the flyproof netting and eventually die. 1

1

See A. Cotton et al, On-plot sanitation in low-income urban communities (p. 6-9)
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APPENDIXC
- ORGANISATIONAL STRUCTURE MAPETC.J

Farmer MAPETstructure- Dar es Sa/aam

r····H·~·~Ïth. .o·~·~·~;t·;;;·~~t·····~·············

DSSD

-<\·\ .-----'-----. _::A ___::~-=~~· ,
:·····································································\

L_ ----

•

\

\

\

\

I

\

I

I

I

\

I

\

I

\

I

\

I

\

I

\
\

I

Customers

\
I

I
I
I

\

I

\

C.2

Present MAPET structure- Dar es Sa/aam

MAPETteams

Customers

C.3

Future MAPET structure- Dar es Sa/aam
......................... ...........................................,

......................................................................,
WMD
'

~

1 Health Department

I

~----------------------------.j

!

CBO

i

L..................................................................:

'

\....................................................................:

iii

Appendix C: Organisational structure MAP ET

C.4

Future MAPETstructure- Durban

r H~~iîhö~~~rt;;;;tj+---------~~~~~:~~~---------~-------;;;w;:;--,,....................................................................

(CBO)

iv

,

Appendix D: Vacu-tug system

APPENDIXD
-VACU-TUG SYSTEM
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Appendix E: Operationalisation of elements

APPENDIXE
- OPERATIONALISATION OF ELEMENTSMAPET system
•
•
•
•
•
•

Organisation
number of staff memhers
timespent on MAPET (as% oftotal working time)
existence of support office or special division responsible for co-ordination of pit emptiers
existence of hooking office (physical accessibility)
ownership (authority, responsibility, control)
comrnunity participation/management

People
Pit emptiers
•
type of training for MAP ET emptying
•
level of education
•
working experience
•
entrepreneurial skilis (long-term orientation and competitiveness 2)
•
income generation through MAPET activities
•
income generation through secondary jobs
•
time spend on MAPET service

Residents
•
willingness and ability to pay
•
customers' criteria: quality of the MAPET service (waiting time, cleanliness, costs, flexibility), costs, social and
physical accessibility
•
'need' for MAPET: number of pits that need to be emptied annually (sludge production per year)
Information
Procedures
•
procedures for cantrolling payment of the lease fee
•
availability oftechnical drawings and reports
•
procedures for monitoring and evaluation
•
records on frequency and sort of O&M

Finances
•
financial sustainability of the service
•
profitability ((subsistence) wages and prices)
•
funding and financing systems
•
amount oflease fee paid for use ofMAPET equipment
Promotion & Education
•
existence of promotion programmes to promote the MAP ET service in unplanned areas
•
health care and sanitary behaviour education of residents
Equipment
Development ofthe equipment
•
standardisation of parts
•
degree ofparticipation (in which phases ofthe project, service)
•
availability and costs ofmaterials, components and tools
•
capacity for manufacturing

Operation and maintenance
•
quality of the equipment
•
costs for operation, maintenance and repairs
•
frequency of maintenance and repair
Sludge transfer and disposal
•
physicallimitations toon-site disposal
•
existing alternatives for transfer and disposal (number, location)

2

See EIM, Entrepreneurship, economie growth and what linksthem tagether (p. 40)
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MAPET actors
Central government
•
Sanitation related departments and organisation and their responsibilities
•
Sanitation policy regarding pit latrines and pit emptying
Local government

•
•
•

Sanitation related departments/organisations and their responsibilities (including tanker services and sewerage systems)
Manpower related to sanitary services
Policies and standards regarding pit emptying

NGO's

•
•

Interested NGO's
Sanitation related activities, or other activities for upgrading neighbourhoods

CBO's

•
•
•

Existence of these organisations
Activities regarding neighbourhood upgrading
Interest in implementation of MAP ET

Forma! sector

•
•

N urnher of enterprises performing tanker services (capacity)
Capacity fortanker services

Informal sector

•
•
•

Subsistenee level
Educationallevel
Division formal/informal

lnstitutional aspects
Politica!
•
Politica! system
Technological
•
National sanitary facilities
Economical
•
Income per capita
•
Unemployment rates
Health!Environmental
•
Quality of sanitary systems
•
Environmental pollution
Social/Cultural
•
Gender responsibilities regarding sanitation
•
Religious and racial values regarding sanitation
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APPENDIXF
-DAR ES SALAAM SURVEYS1.
2.
3.
4.
5.

Introduetion letter customers 'questionnaire
Questionnaire for customers
Summary of interview with MAPET emptiers
Summary of interview with DSSD mechanic
Summary of interviews with DSSD staf!

1.

Introduetion letter (Kiswahili)

April 24, 1998
DSSD/HQ/079 VOL.III/14

K wa yeyote anayehusika
Wilaya
Kata
Mtaa

YAH: KUKUSANYA
TECHNOLOGY)

TAKWIMU

ZA

MRADI

WA

MAPET

(MANUAL

PIT

EMPTYING

Tume ya jiji la Dar es Salaam, ikishirikiana na wahisani ina nia ya kuboresha huduma za kunyonya majitaka
katika maeneo ya makazi yasiyoweza kupata huduma za magari ya kunyonya majitaka kutokana na ukosefu wa
barabara. Moja ya huduma zinazopendekezwa kuboreshwa ni unyonyaji majitaka kwa kutumia pampu ya mkono
(Manual Pit Emptying Technology).
Hivyo tunaomba mtoe ushirikiano wenu kwa watumishi wanaokusanya takwimu zitakazoweza kusaidia
kuboresha huduma hii.

J.M. Kirango

MKUU WA IDARA- WMD-DCC
Nakalakwa:

Katibu Mtendaji- Kata
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2.

Questionnaire for customers

Name ofthe household:
Neighbourhood:
1.

How do you get in contact with one ofthe MAPET teams when you want your pit latrine emptied?
a)
Through the DSSD
b)
Personal (where can you find theMAPET teams?)
c)
Through CCM branch office
d)
Other, please specify ...

2.

al)
a2)

How often have you requested the MAPET emptiers to empty your pit latrine?
Once I Twice I Thrice I More often
When was that?

3.

Did you use other methods of pit emptying before or after theMAPET emptying?
If yes, please specify ...

4.

How long did you have to wait after your request until the MAPET team starts with the emptying
(waiting time)?
... days

5.

How long does the emptying service take on average (duration time)?
... hours

6.

al)
a2)

7.

Do you think the costs are reasonable (good service)? And affordable?
Reasonable
Affordable
Very good
0
0
Good
0
0
B~
0
0
Verybad
0
0
No answer
0
0

8.

Do you know other methods for emptying your pit latrine, except for MAPET?
a)
Frogmen
DSSD tankers
b)
c)
HD tankers
Private companies - tankers
d)
Don't know I no answer
e)

9.

What do you think are the main problems with the MAPET service and the equipment?

10.

What should be changed according to you (possible improvements)?

11.

Are you familiar with any kind of community-based organisation within your neighbourhood?
If yes, please specify ...

How much did you pay for one load/drum?
How many loads (on average) were emptied from your pit latrine?
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I 3.

Summary of interview with MAP ET emptiers

The one MAPET team that could be traeed does now exist of five emptiers of two farmer teams who are now
eperating together: Yahaya, Stevin, Emanuel, Francis, Majuto. They operate mostly in the areas of
Mwananyamala and Tandale. There is on other team in Mburahati, but it is noteperating because of a lack of
spare parts. The teams in Kinondoni and Kunduchi also are not eperating anymore, so they are the only team
left.
There's no permanent place tostall the equipment, sometimes they leave it on the customers plot until they go to
the next customer, if transport is available they bring it to the DSSD plot in Mwananyamala, and sametimes at
CCM offices, but only rarely because they charge money for it.
Most customers contact the emptiers through the DSSD, when vacuum tankers cannot provide the service they
send the customers to the MAPET team. Sametimes the emptiers go into the neighbourhoods to promate the
MAPETservice by telling the people what they do and try to get some customers there.
No information is available on the frequency with which the customers requesttheMAPET service. If a request
comes in and if they don't have any other jobs at that moment, they can start right away, and otherwise the
customers have to wait until they have finished that job. On average 5 customers per month are served. And 2
drums per customer (is different from what can be concluded from the customers survey). It is possible to service
two customers a day, if they want the whole pit emptied it will take one day, but most of the time they spend 1
day per customer. Customers pay 5000 Tsh. for a whole latrine pit and 2000 Tsh. for a part of that. Depending on
the financial situation of the customer it is possible to bargain about the price and then it can be some Jower
price._The emptiers think that the customers consider theMAPET prices to be reasonable and affordable.
All the emptiers who are working on a job share all costs and revenues. The profit they have after emptying a
customer's latrine is shared by as many pit emptiers as have worked on that specific job, thus after payment for
equipment and transport. The MAPET activities do not generate enough income to make a living, therefore they
also have to do other secondary jobs as cleaning, etc. During the MAPET-I project they kept a record of how
much money was spend on maintenance and repair, but nothing is recorded after the project was ended. So they
have no idea how much money they are spending on maintenance and repair.
Regarding the equipment they say that the pump is still good, but the emptiers do not have enough money to buy
new tyres, those are very expensive. (At first they used car tyres, but after that they switched to tricycle tyres,
nowadays they do not have tyres at all.) There is no maintenance carried out, only (small) repair. For minor
breakdowns they do not go to the DSSD but try to fix it themselves, for bigger problems they go to the DSSD
Workshop, if this is not possible because of time they go to informal sector workshop. But they have no idea
how often that is, since nothing is recorded for the last couple of years. In principle there are enough (spare)
parts and tools for maintenance and repair available, but some are to expensive (this question can better be
answered by the DSSD mechanics according to the emptiers).
Looking at their background they all have completed primary education. Yahaya was a traditional pit emptier
(frogman), all the others started without pit emptying experiences. After a practical training they got licenses
(certificates) written by the DSSD, but those are not really official. Occasionally the DSSD is contacted for
transport ofthe equipment (3000 Tsh. for car and petrol) ifneeded and when customers who cannot be helped by
the vacuum tankers are referred to theMAPET team (number of times unknown).
CCM offices used to do some promotion in the neighbourhoods. Nowadays the emptiers sometimes go to the
neighbourhoods to promate themselves and to explain what theMAPET service is about. Nothing is done by the
Health Department, not even the environmental control they are responsible for. This is a problem since there are
no standards available. The emptiers do know that they may not dump the sludge on open spaces (on-site
disposal), that they have to use the right dumping methods, and do not to cause any environmental pollution. If
the ground watertableis to high, they have to dig a wider and less deeper hole, so that the water doesn't come
up, this means more work, especially during the rainy season.
lf it would be possible the emptiers would prefer to operate as a (informal) private business with a support office
(agent), under the condition that they still have the same amount ofincome and thus don't have to spend to much
money on a agent. Or they would like to work for an entrepreneur, because then they are secured by a monthly
income, even without enough customers
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The emptiers would like to request for sponsorship. Also a central pointlbooking office where people can find
MAPET would be needed (nowadays potential customers who come to the DSSD for MAPET get send away,
because the people there don't feellike looking for the emptiers, ifthey cannot trace them right away).

4.
Summary of interview with DSSD mechanic
Interview with DSSD mechanic Mr. Xavier Haute.
According to Mr. Haule there are three MAPET teams left: 'Yahaya' team in Mwananyamala, 'Wasili' teamand
'Joseph' team in Mburahati, but he's not sure whether they are still operatingor not because they do notcontact
the DSSD anymore. If the teams in Mburahati are still operating they do the entire O&M themselves. Yahaya's
team only comes to the DSSD workshop for major breakdowns and some rnainterrance like greasing and
preventing pump leakages is clone. How often they enlist the DSSD workshop is not known since nothing was
recorded after the end of the MAPET-I project. Irrespective of the type of O&M the emptiers have to pay 2,000
Tsh. for every activity.
The main problem for O&M of the equipment are missing spare parts and the availability of leather piston rings,
at the moment they are not available in Tanzania and have to be imported from the Netherlands. When operating
on a larger scale, production of the leather piston rings should be possible in Tanzania, but at the moment that is
not profitable.
There are some interested organisations, like the SIDO (Small Industry Development Organisation) and the
Mechanica! Engineering department of the University of Dar es Salaam, who are capable to manufacture some
of the spare parts needed for the MAPET equipment. But these organisations are not aware of the non-patent
situation ofMAPET and therefore think they are notallowed to manufacture it themselves. As aresult the DSSD
workshop (well equipped for all kinds of O&M), pit emptiers and sometimes informal sector workshops are the
only ones working on the equipment. Manufacturing of a set of equipment cost approximately 250.000 Tsh. back
then. Nowadays it can be twice as much (estimated by Haule).
Demand for pit emptying services is very high; especially for MAPET since access to the pits is not possible in
some neighbourhoods and tanker services are too expensive for most people. According to Mr; Haule the
MAP ET concept is good, but the problem is the administration, co-ordination and organisation of the service.

Summary of interviews with DSSD staff
5.
Interview with Head ofthe DSSD (nowadays head ofthe Waste Management Department): Mr. Jasper Kirango.
According to Mr. Kirango there might be two MAPET teams left: one in Tandale/Mwananyamala ('Yahaya'
team) and one in Mburahati. Teams that are not operating anymore are now perforrning other jobs. There are no
formallicenses for the emptiers, but they got a certificate for completing the training to show he's qualified.
Training took place for former traditional emptiers, who were transformed into MAPET emptiers, but also other
interested people were trained. The licenses/certificates were given after good training on operation of the
machine and on preventive maintenance.
Nowadays the DSSD got nothing to do with the MAPET service anymore. Except for sporadically situations
when the emptiers are to serve big customers/institutions who want contacts, receipts, etc. Sametimes some
repair is carried out by the DSSD mechanics, which are trained for such activities regarding the MAPET
equipment. How much the emptiers pay for these services is an arrangement between them and the mechanics.
Nothing is recorded.
Most ofthe parts and materials needed for theMAPET equipment can be gathered locally, except for the leather
piston ring that needs to be imported. The MAPET equipment where the emptiers are working with nowadays is
in very bad shape and tough to work with.
Dumping methods used by the teams are on-site burying and off-site disposal, the latter one only sometimes
when operating in Mwananyamala near the fixed transfer station at the DSSD plot when on-site burying is not
possible they use the transfer station at the DSSD

xii

Appendix F: Dar es Sa/aam surveys

The DSSD office is the only central point where residents can get information about the MAPET services. Most
project information, however, is not available at the DSSD, but at WASTE, the Netherlands. The HD has got
nothing to do with the MAPET services, no control by health assistants in the wards is carried out, but also there
are no standards or by-laws for pit emptying and the like.
For impravement of theMAPET service the organisational setting needs to be reviewed and it is no use starting
again until the institutional set up is in place. The only organisation with official interest in the MAPET service
is PLAN international (NGO). According to Mr. Kirango the emptiers will prefer working privately with a
support office (agent).
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APPENDIXG
- CUSTOMER SURVEY RESULTS 54 Customers were questioned about the performance of the MAP ET service. The customers live in the areas of
Mwananyamala, Tandale and Kinondoni. The following data resulted from their answers to the questions.

I. Way to contact MAPET team
Through the DSSD
Personal through emptiers

25

29

through the
DSSD

personal
through
emptiers

46%

54%

2. Frequency forMAPET request
Once
38
15
Twice
Thrice
-----~-~----~--------------,

Thrice
2%

Twice

70%

3. Other methods used for pit emptying
Frogmen
16
Tankers
11
30
None

None

Tankers

Frogmen

0

5

10

15

20

25

30
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4. Waiting time
1 day
2 days
3 days
4 days
5 days
6 days
7 days or more

9
33
5
3
0
3

7 days or rrore
6 days
5 days
4 days
3 days
2 days
1 day

5. Duration time
0.5 day
1.0 day
1.5 days
2.0 days
2.5 days
3.0 days

20

10

0

30

40

3
41

2
7
0

3.0 days
2.5 days
2.0 days
1.5 days
1.0 day
0.5 day

0

10

6. Price paid (per drum/total)
no.drums prieeldrum
15

1000

8

1500

10
5
3
9

1500
4000
1000
1500

20

30

40

price
15000
15000
12000
12000
15000
20000
3000
13500

XV
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no.drums prieeldrum

price

12

1500

8
17
16
16
15
20
8
15
10
15
5
8
10
14
5
4
6

1625
1500
1000
1500
1000
1000
1000
1500
1667
1000
2000
1000
1000
1500
1500
1500

3
22

1000
1000

12
26
12
1
15
10
13
12

800
1500
2000
4000
1500
1000
1500
1000

3
8

800
1500

5
13

1000
1000

3
16
6
16
12
6
8
10

1000
1000
1500
1000
1500
2000
800
1000

18000
15000
13000
25500
16000
30000
22500
20000
8000
15000
15000
25000
5000
16000
10000
14000
7500
6000
9000
12000
3000
22000
17000
9600
39000
24000
4000
22500
10000
19500
12000
15000
2400
12000
15000
5000
13000
20000
3000
16000
9000
16000
18000
12000
6400
10000
763400

486

62692

10.6

1363

(46 customers)

(45 customers)

16596 average
(54 customers)
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7. Reasonable and affordable costs?
Reasonable
Affordable
8
4
Very good
47
43
Good
3
3
Bad
0
0
Verybad

Affordable

0
very goed

goed

bad

very bad

8. Other pit emptying methods known
Frogmen
27
Tankers DSSD
41
7
Tankers HD
1
Tankers private
6
None
~~-

--------------------------

None (6)
Tankers private ( 1)
Tankers 1-V (7)
'

Tankers DSSD (41)
Frogmen (27)

0

10

20

30

50

40

I
9. Main problems
Remaining sand and mud
01d equipment, therefore tough job
High ground water table - sludge disposal
SmeU
Not enough space for sludge disposal
Roads not accessible for tankers
Touching sludge with bare hands - hygiene
Service takes a long time
No problems

20
11
9
6
5
3
3
2
18
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no problems
service takes a long time
touching sludge with bare hands- hygiene
roads not accessible fortankers
not enough space for sludge disposal
smell
high gro und water table- sludge dispos al
old equipment, therefore toughjob
remaining sand and mud

0

5

10

15

20

25

I 0. Improvements suggested

22

Protective clothes for emptiers
More sets of equipment
Motorised equipment (more powerful pump)
Medicine for emptiers to prevent diseases
More MAPET branch offices
New, better equipment
Law to guide/organise the sludge disposal
More MAPET teams
Disinfection against smell
Dumping in ponds, not on-site
Other
No improvements needed

16
14
10
8

7
6
5

2
2
10
14

no improvements needed
ether
dumping in ponds, noton-site
disinfection against smell
more MA PET teams
lawto guide/organise the sludge disposal
new, better equipment
more MA PET branch offices
medicine fo rem ptiers to prevent diseases
I

I

motorised equipment (more powertul pump)
more sets of equipment

I

proteelive clothes for emptiers

I

0

11.

5

10

15

20

,.__

Existence ofCBO's

None of the 54 customers interviewed was familiar with any kind of community based organisation within their
areas.
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APPENDIXH
- CALCULATION FORMAPET TEAMS NEEDEDNeed forMAPET teams

Dar es Sa/aam

Durban

3 million

3.5 million

1.59 million (53%)

1.26 million (36%)

159,000 pits3

252,200 pits 4

Percentage of pits serviceable by tankers
(depending on accessibility and capacity)

50%

90%

Number of pits to be emptied by MAPET

79,500 pits (50%)

25,220 pits (JO%)

4 years

8 years

19,875 pits

3,153 pits

1 pit

1 pit

Annual capacity of one MAP ET team
(I 0 months * 4 weeks * 5 days * I pit/

200 pits

200 pits

Number ofMAPET teams needed

99 teams

16 teams

Total population
Population using pit latrines
Number of pit latrines

Average period for filling up of pits 5
Number of pits to be emptied per annum
Daily capacity of one MAP ET team
(average of I customer per day =I pit per day/

3

Based on an average of 10 persons/pit
As a result the pits are used by 5 people on average
5
The theoretica! pit fill is 0.05 m3/person/year (Pickford, 1995, p. 41 ). With an average of 10 [5] persons using one pit, 0.5 m3 of
sludge has tobetaken out yearly from each pit. Given the average volume of 2 m3 (1 0 drums of 200-1) taken out by the
MAPET service, the required frequency of MAPET emptying would be every 4 [8, see also Africon Engineering International,
1996, p. 7] years
6
See appendix G table 5
7
See Mi nistry of Labour (United Republic of Tanzania), 1991 National informal sector survey (p. 25): Dar es Salaam informal
enterprises operate 10 months per annum on average. Assumption: same capacity for Durban.
4
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APPENDIX I
- EXISTING AND PROPOSED TREATMENT PONDSG
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APPENDIXJ
- INTRODUCTION TO DAR ES SALAAM ACTORS 1.
2.
3.
4.

Dar es Sa/aam Sewerage and Sanitation Department I Waste Management Department
Dar es Sa/aam Health Department
Sustainable Dar es Sa/aam Project
PLAN International

I. Dar es Sa/aam Sewerage & Sanitation Department (DSSD) I Waste Management Department (WMD)
During the colonial era sanitation activities were mainly confined to urban areas. Most of urban sewerage and
drainage systems were constructed under colonial rule. Such systems were left under local governments for
operation and maintenance. In the early 1980s, most of the sewerage and drainage systems in urban eentres had
failed, so in 1982 the drainage and sewerage division was established in the Ministry of Lands, Housing and
Urban Development to be responsible for urban sanitation. The division having noted sanitation problems
confronting squatter areas and urban fringes established a low cost sanitation unit under the auspices of the
UNDP project to conduct research in appropriate latrinisation.
The DSSD8 was established in 1983, this being one ofthe major components ofthe project, funded by the World
Bank, to rehabilitate the then defunct Dar es Salaam sewerage and sanitation facilities. The DSSD was formed as
a semi-autonomous department within the City Council. Responsibilities ofDSSD are:
• maintenance of separate sewer system;
• operate and rnaintaio sewage pumping stations;
• operate and maintain systems of waste stabilisation ponds and waste water dumping stations;
• design and construct sewer connections and extension;
• design and construct on-site, low-cost sanitation facilities;
• operate a fleet of pit and sceptic tank emptying tankers;
• health education promotion;
• revenue collection.
Sourees of revenue for the department are:
• sewer charges from a few paying institutions and individuals;
• sewer unblocking (private connections);
• sewer connections by the residents;
• construction of on-site sanitation facilities, e.g. VIP latrines and sceptic tanks;
• pit/sceptic tank emptying (mainly tanker services).
The collected revenue is for meeting all the operational costs of the department except the wages of the
employees, which are provided as a subsidy from the Central Government.
DSSD started pit-emptying services in 1983 after acquiring 8 tankers purchased under the Dar es Salaam
sewerage and sanitation improverneut project. In addition to the DSSD service there are 11 other institutions that
deal with cesspit emptying, but they only service their own estates and not the general public. Only DSSD and
Health Department of the City Council provide these services to the pub lic.
Customers apply for emptying services when their pits are full and they pay in advance. The service is delivered
after some time, depending on the number of outstanding orders and the number of tankers on the road.
Customers living in unp1anned areas or areas without proper address (e.g. street names, house numbers) have to
come to the hooking office on the day of the service delivery to accompany the tankers.
The DSSD operates 5 stations for wastewater dumping. All dumping stations, with the exception of one that
flows directly to the sea, are connected to a series of treatrnent ponds. All tankers in the city share these stations,
and a small fee is charged per trip dumped. An attendant stationed in each dump records all the trips dumped
daily by each respective institution. According to DSSD records, in 1991 a total of 18,643 loads equivalent to
93,215 m 3 of wastewater was dumped. In 1992 a total of 13,745 loads equivalent to 68,725 m 3 of wastewater
was dumped into these stations and in 1995 only 11,258 trips were recorded which implies 56,290 m 3 of
wastewater).

8

See Proceedings of the closing seminar of the Gomparalive study on Pit Emptying Technologies, 8-11 March 1993
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Apart from inadequate pit emptying facilities to service the ever-increasing demand, there are other problems
hindering the delivery of an efficient service:
1. Lack of accessibility by large tankers to unplanned areas. In most unplanned areas the roads are narrow and
access to the houses is often impossible. In such areas cesspit emptiers cannot render a service. The only
solution is the use of traditional emptiers and the in 1989 introduced MAP ET service.
2. Lack of proper addresses. In unplanned squatter areas and even in planned areas it is difficult to identify
customer houses because there are no streets, and if there are they are not named or numbered.
3. Pit filled with sand or dried sludge. People in Dar es Salaam prefer pits of 3 to 4 metres deep in order to
avoid regular emptying. It is true that it takes very long (i.e. 10 to 15 years) before they are full, depending on
ground conditions and the number of people using the pit latrine. Gradual sludge deposition takes place at the
bottorn of the pit. Eventually the pit is filled by dry sludge that cannot be removed by cesspit emptiers.
4. Treatrnent facilities. The emptying of pits will progressively increase in the future because there are no
immediate plans to install more waterhome sewerage in Dar es Salaam. The limitations are adequate water
supply and enormous investrnents required constructing more sewerage. The available treatrnent facilities are
likely to fail in the near future due to large volumes of sewage/sludge being dumped. One pond was already
filled up in 1993 and others are to follow.
5. Scattered customers. The tankers operating have to travel long distances to provide service to customers
scattered all over the city. Due to economie constraints of the residents, only one to two trips are paid for by
the customer. Thus, very few trips are collected per day and therefore it takes about two to three weeks for
someone to get service.
6. Lack of funds for purebase of spare parts. Due to the above problem it is difficult to operate profitably and
thus revenue collected is not adequate to maintain vehicles on the road, since the subsidy for operating the
fleet is not provided, about half of the fleet is grounded for lack of funds to purebase spare parts.
7. Low tariffs. The emptying rate was fixed by the govemment in 1988. But operating costs in the meantime
have increased enormously. For example, in 1988 the price of one litre of fuel was Tsh. 26/- and in 1993 it
was Tsh. 158/- per litre. The costs of spare parts and other petroleum products are even more expensive, but
the rate remained Tsh. 1200/- and 2400/- per load for residential and commercial premises respectively. In
1998 tanker prices have rapidly increased to Tsh. 20,000/- for residential and Tsh. 25,000/- or more for
industrial premises.
Since March 1998, the DSSD no longer exists in this form but is part of the City Council's Waste Management
Department9 (WMD), which is established to provide efficient and effective waste management services in the
city of Dar es Salaam. This department has to exclude all possible weaknesses and deficiencies, enabling it to
effectively accommodate the service providers in the private sector, by integrating the dispersed waste
management functions to a fully responsible organisation.
The WMD exists of a Head Office (City Council) with two centralised operational sections, i.e. Landfill Sites
Development and the Workshop for equipment maintenance and repair, and three Municipal Waste Management
Departments for the three municipalities Ilala, Kinondoni and Temeke. Tasking more planning, co-ordination
and monitoring, the WMD aims at having more active programs. Aiming at having an active implementation of
programs and close follow-up, the primary and secondary waste management operations are assigned at the
Municipal and Ward levels whereby each municipal waste management department has two operational sections,
one for solid waste and one for liquid waste.
The (proposed) functions for Liquid Waste Management Division are:
• carry out cesspit emptying operations;
• collaborate with the Works Department (storm water drains);
• liaise with sewerage and drainage authorities (i.e. of oxidation ponds);
• promote and facilitate the privatisation of liquid waste services;
• supervise and control privatised operations;
• collect cesspit emptying charges;
• enforce on liquid waste management legislations and by-laws;
• liaise with personnel from Health Department at municipal and ward level.

9

See Dar es Salaam City Commission, Waste Management Department; structures, functions, manpower and equipment
requirements (draft report)
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2. Dar es Sa/aam Health Department (HD)
The tasks ofthe HD, headed by the City Health Inspector, include the following:
• health awareness campaigns for the public;
• vaccination of children under 5 years old;
• city environment cleanliness including disposal of solid and liquid waste, roads, public toilets, etc.;
• inspections of cleanliness of business premises;
• food inspection;
• health education for the public;
• approval of business premises hygienical conditions befare trading licenses provided to an enterprise.

3. Sustainable Dar es Sa/aam Project (SDP)
10
The Sustainable Dar es Salaam Project (SDP) is part ofthe global Sustainable Cities Programme (SCP) which
is a Joint Programme of Habitat and UNEP. The SCP provides municipal authorities and their partners in the
public, private and community sectors with an improved environmental planning and management capacity. The
SCP is undertaking demonstratien project in 15 cities worldwide. These demonstrations result in the formulation
of Local Agenda 21, which include environmental management strategies, actions plans and priority technica!
co-operation and capital investment projects for the city concemed. SDP is the first demonstration project and
was launched in 1992.
The SDP was launched in 1992 as project for and by the people of Dar es Salaam. The multilateral donor
institutions are therefore assisting the Govemment of Tanzania to build the local capacity required to cope with
the challenges of sustainable urban development. The ultimate goal is to build a capacity within the local
govemment administrative structure to plan and manage the urban development for DSM by invalving the
private sector, Non-Govemmental Organisations (NGO's) and community groups.
Being a demonstratien project, SDP aspires to show how the local govemment in partnership with the private
sector and local communities in the city are able to work. SDP focuses on substantive participation of all
stakeholders in the urban development process. Whilst presently the project is confined to DSM-City, the
ultimate goal is to gradually transfer and adapt the experiences from SDP to other towns in Tanzania. It is
needless to underline here that already SDP has been ranked by HABITAT II CONFERENCE as one of the best
project practices on human settlements.
The SDP is concentrating on nine (priority) environmental issues. These are:
1. Improving solid waste management.
2. Upgrading unserviced settlements.
3. Servicing city expansion.
4. Managing surface water and liquid wastes.
5. Air quality managementand urban transportation.
6. Managing open spaces, recreational areas, hazard lands, green beits and urban agriculture.
7. Managing the economy and integrating petty trading.
8. Co-ordinating city centre renewal.
9. Managing coastal resource.
The primary goal of SDP is to imprave the local (municipal and communal) capacities to foster sustainable
environmental planning and management. The ultimate aim is to ensure that DSM-City is able to effectively
meet the needs of its booming population gradually improving their living and working environment. Therefore
the main objectives ofthe SDP are:
• To enhance the local capacity to jointly plan, co-ordinate and manage environmental interaction.
• To promate substantive participation of all stakeholders (residents) in the plan generation, implementation
programmes and projects.
• Prepare a long-term dynamic investment strategy where partners in urban development co-operate in a
synergetic manner.

10

See 'leaflets on SDP' and SDP, Summary of proceedings of the workshop on SOP 111
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4. PLAN International (PLAN)
PLAN is an international, humanitarian, child-focused development organisation without religious, politica! or
gaveromental affiliation. Child sponsorship is the basic foundation of the organisation. PLAN's vision is of a
world in which all children realise their full potential in societies that respect people's rights and dignity.
PLAN strives to achieve lasting improvements in the quality of life of deprived children in developing countries
through a process that unites people across cultures and adds meaning and value to their lives. PLAN is
committed to achieving excellence in meeting the needs of the people it serves by continuous improverneut of its
programs, processes and services.
PLAN International works in several poor areas in the port of Dar es Salaam and in rural areas in Mwanza.
Account is taken of the population's basic needs when compiling the various projects and time and money have
been reserved for improving sanitation and healthcare. The ultimate aim of PLAN International is to help the
inhabitants up to the point where no more help is needed.

xxiv

Appendix K: Estimates ofincome derivation

APPENDIXK
ESTIMATES OF INCOME DERIVATIONK.1 lneome derivation with capaeity of 1 mo per day

ASSUMPTIONS:
5000,00 Rand

Capital eosts/unit

5,00 years

Lifetime/unit

Linear

Depreeiation
Running casts/drum

11

3,00 Rand

Treatment eosts/m3

12

7,65 Rand

Labour eosts
1 Team eonsistsof

50,00 Rand/labourer/day
3,00 emptiers
40,00 weeks@

1 year@

5,00 days

0,20 m3

1 drum
Capaeity

1,00 m3/day

Capaeity

5,00 drums/day

Contraetar's profit (15 %)

0,15

1,00 eustomer/day

Fixed eosts
MAPET unit

1000,00 per year
5,00 per day

1,00 perdrum

Variabie costs
Running costs

3, 00 per drum
15,00 per day

Treatment eosts

1,53 perdrum
5,00 perday

Labour costs
150,00 per day

Emptiers

30, 00 per drum
Overhead

13

15,00 per day

3,00 per drum

TOTAL COSTS per day

190,00 RAND

TOTAL COSTS per drum

38,53 RAND

Contraetar's profit

28,50 per day

5, 78 per drum
MAPETPRICE

218,50 per day
44,31 per drum

11
12
13

See A. West, Report on pit latrine emptying proposal within the area of the Durban Metropolifan Council (p. 6)
See Africon Engineering International, lnvestigation reportfora servicing strategy for Besters Camp (annex 0.2)
See Africon Engineering International, lnvestigation reportfora servicing strategy for Besters Camp (annex 0.3)
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K.2 lncome derivation with capacity of 1. 5 mo per day

ASSUMPTIONS:
capital costs/unit
Lifetime/unit
Depreciation

5000,00 Rand
5,00 years
Linear

Running costs/drum

3,00 Rand

Treatment costs/m3

7,65 Rand

Labour costs
1 Team consists of
1 year@
1 drum

50,00 Rand/labourer/day
3,00 emptiers
40,00 weeks @

5,00 days

0,20 m3

Capacity

1,50 m3/day

Ca pa city

7,50 drums/day

Contraetar's profit (15 %)

0,15

1,00 customer/day

Fixed costs
MAPET unit

1000,00 per year
5,00 per day
0, 67 per drum

Variabie costs
Running costs

3, 00 per drum

22,50 per day
Treatment costs

1, 53 per drum

7,50 per day
Labour costs
Emptiers

150,00 per day
20,00 per drum

Overhead

15,00 per day
2,00 per drum

TOTAL COSTS per day

200,00 RAND

TOTAL COSTS per drum

27,20 RAND

Contractor's profit

30,00 per day
4,08 per drum

MAPETPRICE

230,00 per day
31,28 per drum
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K. 3 /ncome derivation with capacity of 2 m" per day
ASSUMPTIONS:
capital costs/unit
lifetime/unit
Depreciation

5000,00 Rand
5,00 years
Linear

Running costs/drum

3,00 Rand

Treatment costs/m3

7,65 Rand

Labour costs
1 Team consistsof
1 year@
1drum
Ca pa city
Ca pa city
Contractor's profit ( 15 %)

50,00 Rand/labourer/day
3,00 emptiers
40,00 weeks@

5,00 days

0,20 m3
2,00 m3/day
10,00 drums/day

1,00 customer/day

0,15

Fixed costs
MAPET unit

1000,00 per year
5,00 perday
0,50 per drum

Variabie costs
Running costs

3,00 per drum

30,00 per day
Treatment costs

1,53 per drum

10,00 per day
Labour costs
Emptiers

150,00 perday
15, 00 per drum

Overhead

15,00 per day
1, 50 per drum

TOTAL COSTS per day

210,00 RAND

TOTAL COSTS per drum

21,53 RAND

Contraetar's profit

31 ,50 per day
3,23 per drum

MAPET PRICE

241,50 per day
24,76 per drum
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K. 4 lncome derivation with capa city of 2 m" per day, contraetar's profit of 20%
ASSUMPTIONS:
eapital costs/unit
lifetime/unit
Depreciation

5000,00 Rand
5,00 years
Linear

Running casts/drum

3,00 Rand

Treatment costs/m3

7,65 Rand

Labour casts
1 Team cansists of
1 year@
1 drum
Ca pa city
Ca pa city
Contraetar's profit (20 %)

50,00 Rand/labourer/day
3,00 emptiers
40,00 weeks@

5,00 days

0,20 m3
2,00 m3/day
10,00 drums/day

1,00 eustomer/day

0,20

Fixed casts
MAPET unit

1000,00 per year
5,00 per day
0,50 per drum

Variabie costs
Running casts

3, 00 per drum
30,00 per day

Treatment casts

1,53 perdrum
10,00 perday

Labour costs
Emptiers

150,00 per day
15,00 perdrum

Overhead

15,00 per day
1,50 perdrum

TOTAL COSTS per day

210,00 RAND

TOTAL COSTS per drum

21,53 RAND

Contraetar's profit

42,00 per day
4,31 perdrum

MAPET PRICE

252,00 per day
25,84 per drum
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APPENDIXL
- INTRODUCTION TO DURBAN ACTORS1.
2.
3.
4.
5.
6.
7.

Department afWater Affairs and Forestry
National Sanitation Co-ordination Office
Kwazulu-Natal Sanitation Task Group
Durban Metro Wastewater Management Department
Water Research Commission
Urban Sector Network
Mvula Trust

1. Department of WaterAffairs and Forestry
The gaverrunental Department of WaterAffairs and Forestry (DWAF) assists with promoting and supporting the
development of a National Sanitation Programme. In the long term the function of sanitation services lies with
the local gaverrunent structures, but DWAF will continue to fulfil the roles of monitoring and support. This is
because water and sanitation are closely related, and there would he few, if any health benefits from the water
programme if sanitation was to he neglected, and vice versa.
However, DWAF alone cannot do sanitation. It is essential that the programme is run in close co-opera ti on with
other departments such as Health and Education as wellas NGO's and the private sector and local authorities.

2. National Sanitation Co-ordination Office
Since the formation of the National Sanitation Task Team (NSTT) in 1995, sanitation policy development has
advanced significantly. Liaison between various ministries has become effective and the development of a
sanitation sector became a co-ordinated and logical process. The National Sanitation Co-ordination Office
(NaSCO) had been established as the executive arm of the NSTT. It's goal is to develop a National Sanitation
Programme based on the National Sanitation Policy Paper and practical experience, to co-ordinate with other
programmes and to eosure flexible delivery.
The function of NaSCO is largely co-ordination, training and strategy development. lts outputs will result in a
coherent national strategy, establishing effective provincial sanitation task groups and delivery mechanisms and
hence real sanitation improvements at the localleveL

3. Kwazulu-Natal Sanitation Task Group
The Kwazulu-Natal Sanitation Task Group (SANTAG) consists of an inter-seetaral group of people from all
sectors including six provincial departrnents (Water Affairs and Forestry, Environmental Affairs and Tourism,
Health, Education, Constitutional Development and Provincial Affairs, Local Gaverrunent and Housing);
NGO's; CBO's; the private sector and others; who are jointly responsible to implement the National Sanitation
Policy in the province ofKwazulu-Natal.
SANTAG facilitates co-ordination and networking between departments and organisations, and eneaurages each
department and organisation to make sanitation a priority in their area of responsibility by:
1. Appointing a sanitation co-ordinator.
2. Eneauraging the creation and filling of a post of an Assistant Director in DWAF tasked with sanitation.
3. Eneauraging improved sanitation, health end hygiene education in schools, public places and homes.
4. Facilitate policies and procedures for the development of sanitation projects and their implementation.
5. Facilitate capacity buildingwithall stakeholders in rural sanitation.
6. Encourage an inclusive and representative team approach to the implementation in the province.
7. Organise that all role players in Health Promotion, Hygiene and Health Education are part of the HEA TT
team.
8. Eosure continuity, equity, responsibility and consistency with the implementation of the Sanitation Policy in
Kwazulu-Natal.
9. Work towards action all times.
10. Be committed to implementing Reconstruction and Development Programme principles at all times.
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4. Durban Metro Wastewater Management Department
The Durban Metropolitau Council in its restructure created the Waste & Water Services unit, one of whose
departments is that of Wastewater Management. The main responsibilities ofthe department have been identified
in general terms. The erstwhile Durban City Council in its restructure created the Waste & Water Services unit,
one of whose departments is that of Waste Water Management (WWM). The main responsibilities of the
department have been identified in general terms.
l. Waste water treatment works: the operation, maintenance, design and construction of some 31 works of
various sizes from package plants, stabilisation ponds up to major highly technica! plants is required to
ensure compliance with the permits issued by the department of Water Affairs and proteet the natural
environment.

2. Systems operation and maintenance: one of the major problems and concerns identified in the broader
Metropolitau area has been the deterioration of the sewerage reticulation system in a number of areas creating
potential severe health and water pollution problems. This has primarily been due to the lack of resources,
financial, human and physical, to carry out adequate operation and maintenance of the existing system
coupled with abuse (accidental, unknowing or deliberate) of elements of the system (pumping stations,
manholes, etc.).
3. Design and engineer support: the Metropolitau department will be responsible for the standards applicable
for all design work in the Metropolitau area and will carry out itself, or by means of consultants employed
directly or by developers, or others all trunk sewer, pumping station and treatrnent works design and
reticulation design. The department will be fully responsible for strategie planning and programme
development and all designs carried out by others must be in conforrnity with such strategie work.
4. Air and water pol/ution control: lt is considered that both water and air pollution control should be totally a
Metropolitau fi.mction as both facets have no regard to politica! boundaries. This has been accepted in
principle in discussions with officials of the current Substructure Councils. Air pollution control and
monitoring has been carried out in Durban in the Water & Waste Services unit by the department as the
pollution control inspectorate deal with both types of pollution emanating from premises.
5. Business and pub/ie communication services: a considerable effort is required to ensure that the public (the
department's users) are aware of the services provided, are provided with correct accounts for payment and
are given a rapid response to requests, queries, etc. A particularly important aspect of the department's
works, in conjunction with other authorities (e.g. solid waste, litter, health), is the "educational" aspect
wherein the public is advised about the importance ofthe sewerage system, its correct usage and what results
if it is abused (e.g. environmental pollution, potential health problems) and this was dealt with by a recent
report.
The City Council of the Durban Metropolitau Area have passed a resolution that Durban should be fully
connected to sewerage systems and the DWM are working on plans to substantially achieve this goal within the
year 2050.

5. Water Research Commission
The Water Research Commission (WRC) was established in 1971 under the Water Research Act. The WRC's
terms of reference are:
• to promote the co-ordination, communication and co-operation in the field of water research;
• to establish water research needs and priorities;
• to fund research on a priority basis;
• to promote the effective transfer of information and technology.
The WRC derives income from levies on water consumption. The funds are collected for the WRC, on a
cammission basis, by the Department of Water Affairs and Forestry. The WRC does not undertake in-house
research, but funds research under contract with other agencies.
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6. Urban Sector Network
The Urban Sector Network (USN) is a national association of South African NGO's involved in development
and gavernanee issues. In 1988 the USN was created tobuildon the successes of its affiliates' projects. At first
this co-operation was informal and tailored to specific projects. The advent of democracy in 1994 made it
possible to create formal, national structures.
USN promotes active involvement of the poor in decision-making and implementation of policy and
development programmes, assists poor communities to meet their housing and service needs, promotes
sustainable human settlements and promotes institutional transformation at local govemment level. This is done
by capacity building and training, engaging local authorities around administrative re-organisation and planning,
facilitation and/or management of participatory housing and service delivery, facilitating income generation and
employment creation, etc.

7. Mvula Trust
The mission of Mvula Trust is to improve the health and welfare of poor and disadvantaged South African s in
rural and peri-urban communities by increasing access to safe and sustainable water and sanitation services. The
core development policy objectives of the Mvula Trust are effectiveness, efficiency and sustainability. To
achieve these the Mvula Trust is committed to:
• Ensuring the participation and empowerment of the beneficiaries, communities, and local authorities, it
serves to sustain the initiatives that have been launched.
• Demand-responsive approaches as a means of enhancing sustainability, building local capacity, promoting
cast-efficiency and ensuring sound public financing.
The Mvula Trust is an independent organisation, staffed by an experienced executive, accountable to a
distinguished Board of Trustees drawn from its major stakeholders, funded from a variety of sources, and
operating in a transparent and publicly accountable manner.
The Mvula Trust operates with due recognition of the strategie policy frameworkof the govemment and works
in close co-operation and partnership with other major development agencies. The Trust promotes efficient
partnersbips between public, private and non-govemmental bodies in service impravement at national, regional
and locallevels.
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APPENDIXM
- SANITARY COVERAGE IN TANZANIA AND SOUTH AFRICADis/ribution ofsanitation types in Tanzania (Source: Demograpbic Health survey 1996 by Bureau ofStatistics)

Sanitary facility
Own flush toilet
Shared flush toilet
Traditional pit latrine
VIP latrine
No facility
Other

Urban
3.6%
1.4%
89.3%
3.3%
1.7%
0.7%

Rural
0.5 %
0.3%
81.9%
0.4%
16.0%
0.9%

Dis/ribution ofsanitation types in South Africa (1990-figures)

Sanitation type
Full water-home
Sceptic tank
Bucket
VIP latrine
Unimproved latrine
Other
None
Total

Population Population (%)
15,718,000
64.1 %
439,000
1.8 %
1,926,000
7.0%
266,000
1.1 %
5,253,000
21.4 %
398,000
1.6 %
491,000
2.0%
24,491,000
100%
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Total
1.2 %
0.5%
83.5%
1.1%
12.8%
0.8%

M.Sc. Theses in Technology and Development Studies in 1996

96.1

Myriam Derks: Análisis e identificación de la problemática en el proceso de la ejecución de
vivienda de interés social en Costa Rica

96.2

Jan Willem Dijk: An appropriate Marketing Management Methad that supports the Building
Materiallndustrialization in Tanzania

96.3

Annemarie van !waarden: The quality of locally produced wood-based panels in the relation to
market demand in Tanzania: an explorative survey of customer satisfaction regarding the quality
of wood-based panels for the Tanzanian construction sector

96.4

Ivo Jongsma: Small scale cement production in Tanzania

96.5

Saskia Rijkenberg: Adaptations to a cast control system: cast control as a tooi to achieve
productivity impravement on building sites of Skanska Jensen Int. in Tanzania.

96.6

Marten Treffers: The lnformal Building Process in Dar es Salaam, Tanzania. A Contribution to
the Upgrading of the lnformal Construction Sector and to the Formulation of a Management Plan
for Hazard Lands

96.7

Arjen Veltman: Pre-feasibility study on the Establishment of a Furniture Factory. An assignment
of FUNBAMBU San José, Costa Rica

96.8

Anita van Dalen: Analysis of the provision of economie infrastructure related to industrialization,
in large regional towns in Tanzania

96.9

Raymond Duijsens: Metal lndustry and Technica! Education in Tanzania: model for matching
demand and supply of knowledge and skilis

96.10

Donné van Engelen: Public policy making and the rise and fall of the Tanzanian manufacturing
sector

96.11

Wessel Schulte: Technology and quality of care in Muhimbili Medical Centre, Tanzania.
Methodology to study the role of technology from the viewpoint of total quality. Factors marring
total quality and possible management actions

96.12

Gijs van Haastrecht Training Courses for Logistic Impravement

96.13

David Gonsalves: Energy conservation opportunities at Tanzania Bottlers Ltd. The position of the
softdrinks industry in the Tanzanian industry: an exploration

96.14

Yvonne van der Ven: Privatization at Tanzania Harbeurs Authority (THA). Casestudy: THA's
grain terminal

96.15

Hans Puttenstein: Quality of the telephone service of the Tanzania Telecommunications
Company Limited TTCL)

96.16

Wim van Rooy: The dynamics of Kilombero Sugar Company (Tanzania) 1962-1992: an analysis
of technology changes

96.17

Pascal Hop: lnformation management aspects of ATS route planning, now and in the future: a
casestudy in civil aviation in Tanzania

96.18

Thom van der Veer: Productivity of a Tanzanian Battery Factory. The case of Matsushita Electric

96.19

Fred van der Westerlaken: Feasibility study fora production facility for pipe fittings in Tanzania

96.20

Jeroen Heggelman: Energy Management system

96.21

Annelies Balkema: lndustrial Waste Water Treatment in Dar es Salaam, the Vingunguti Waste
Stabilization Ponds

96.22

Joost Raaphorst The introduetion of an environmental information system in Tanzania

96.23

David van Horen: The eutrophication of Lake Victoria, East Africa

96.24

Bart van Campen: Ditfusion of solar water heating technology in Tanzania

96.25

Jeroen van der Linden: A comparison of energy sourees for the economically viabie
decentralized generation of electricity in rural areas

96.26

Harro Zanting: A Systematic Assessment of Water Pollution in Lake Victoria

96.27

Michel Gebbinck: Assessment of a sustainable process for the TOOLnet AccessPoint (an email
service provider) in Peru.

96.28

Pieter Dijke: Future possibilities for Mini Hydra Power in Tanzania

96.29

Hanneke van de Ven: Assessment of the sustainability of the smali-scale brick-burning industry
in Tanzania, with special attention to biomass energy use: an explorative study

96.30

Jeroen Gelinck: A casestudy on the possibilities and constraints of GIS for urban planning and
management in Dar es Salaam

96.31

Erwin Mikkers: The use of photovoltaic technologyin Benin: the problems with PV-systems and
energy alternatives in a rural village

96.32

Bianca de Wit: Possibilities for exploiting wind energy ldentification of regions with potential
markets for windpumps and/or wind turbines

M.Sc. Theses in Technology and Development Studies in 1997

97.1

John van Rijn; The implementation of building Techniques in Gedaref. The search for
appropriate designs and building techniques for primary schools and health eentres and their
implementation in Gedaref (Sudan)

97.2

Marie Odile Zanders; An assessment of Damestic Waste Water Pollution for the Lake Victoria
Region

97.3

Marcel Cloo and Pjotr Ekelmans; The role of MIC Tanzania Ltd in the development of the
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