UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA




IVERSITEIT VAN PRETOR
VERSITY OF PRETOR
IBE R

UN 1A
UNIVE I A
Qe YUNIBESITHI YA PRETORIA




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA




ERSITY OF PRETORIA

IVERSITEIT VAN PRETORIA
IV
NIBESITHI YA PRETORIA

UN
UN
Yu

8




TEIT VAN PRETORIA
ITY OF PRETORIA

}
-
SITHI YA PRETORIA

IVERS
IVE
NIB

UN
UN
Yu

8




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




IVERSITEIT VAN PRETOR
VERSITY OF PRETOR
IBE R

UN 1A
UNIVE I A
Qe YUNIBESITHI YA PRETORIA




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA




IVERSITEIT VAN PRETOR
VERSITY OF PRETOR
IBE R

UN 1A
UNIVE I A
Qe YUNIBESITHI YA PRETORIA




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA




TEIT VAN PRETORIA
ITY OF PRETORIA

}
-
SITHI YA PRETORIA

IVERS
IVE
NIB

UN
UN
Yu

8




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA




RSITY OF

IVE
NIBESITHI YA

[IVERSITEIT VAN

UN
UN
Yu

8




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Yu

= NIBESITHI YA PRETORIA




TEIT VAN PRETORIA
ITY OF PRETORIA

}
-
SITHI YA PRETORIA

IVERS
IVE
NIB

UN
UN
Yu

8




TEIT VAN PRETORIA
ITY OF PRETORIA

}
-
SITHI YA PRETORIA

IVERS
IVE
NIB

UN
UN
Yu

8







UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Que® YUNIBESITHI YA PRETORIA




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Que® YUNIBESITHI YA PRETORIA




-+

W UNIVERSITEIT VAN PRETORIA
Q UNIVERSITY OF PRETORIA
b~ 4

YUNIBESITHI YA PRETORIA

restrictions for innovative ways and means of bringing adequate sanitation to the millions
of people currently without access to this basic human right. Research and development
for a wide range of cultural and environmental conditions is required, and a demand for
systems which reuse or recycle human excreta should be created. Dependence on
systems which use large amounts of potable water should be reduced, and systems should
be promoted which are simple, reliable and easily maintained.

Excreta disposal, especially in rural areas, is far more complex sacially than it is
technically, and the introduction of on-site sanitation systems involves much more than the
application of simple engineering technigues — it is an intervention that entails
considerable social change. it is therefore necessary to understand how a society
functions, including the communities and households within it, before embarking on a
sanitation programme. Social issues have been shown to influence the choice of
technology, and personal cleansing practices have direct technical consequences which
have to be considered by the engineer.

Itis essential that sanitation projects are not focused on purely numerical targets (i.e. how
many toilet units have been built) but on ensuring that the projects are sustainable, and
that the people are empowered with the necessary information and sense of ownership to
effectively use and manage the facilities. Sanitation efforts must therefore incorporate
more participatory methods. The development of a hygiene education strategy, in which
women are included in the whole process of behavioural change, has a major impact on
the sustainability of a project.

The choice of a sanitation technology is also heavily influenced by the type of institutional
setup for delivery, operation and maintenance. All systems require a certain amount of
institutional support, with the more complex technologies necessitating a level of funding
and skills which may not be available in, for instance, rural areas. Due to the different
stages of local government development in South Africa, institutional arrangements will
vary in several ways, depending on the type of area involved. Operation and maintenance
aspects play a major role in the success or failure of a sanitation project. Particularly in
poor communities, it is essential to install robust, low-maintenance systems, where the
total life-cycle costs are minimised without the environment being compromised in any
way.

This dissertation has described the development of two new approaches to sanitation
provision in which operation and maintenance aspects are greatly simplified. The first
represents an improvement on an ordinary settled sewage scheme, which is a wet system,
and the second an alternative to a VIP toilet, which is a dry system. A common problem
associated with both of these existing technologies, as indeed it is with all on-site systems,
is the removal and disposal of accumulated sludge and liquid effluent in @ manner which
is safe for humans and which does not put the environment at risk. It has been shown how
the proposed technologies resolve this problem. The first method automatically flushes the
sludge out of the interceptor tank and into the effluent pipeline, while the second avoids
the need for a pit and dehydrates the faeces pile in an easily accessible compartment
beneath the toilet pedestal, producing a product quite unlike pit toilet sludge. The
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CHAPTER 11: RECOMMENDATIONS FOR
FURTHER RESEARCH

11.1 INTRODUCTION

In this chapter, comment will be restricted to the two technical issues covered in this
dissertation, namely the sludge siphon and urine diversion technology. Many of the general
sanitation and health issues discussed in the early chapters point to the requirement for
sanitation approaches to be more human-centred, i.e. technologies should be responsive
to human needs in an appropriate way. Using a toilet should not be an unpleasant
experience and maintenance should also not be a burden. If it is, then users will tend to
relieve themselves elsewhere, thus defeating the whole cbject of providing a toilet in the
first place. This is where the development of appropriate technologies becomes so
important. The promotion of good personal hygiene habits, especially among the poorest
sections of the population, is inextricably linked to sanitation, and if the engineer has a
basic understanding of the social issues involved, then the research and development of
improved sanitation technologies will be correctly focused. In the interests of society as a
whole, research needs to be concentrated on technologies which serve not only the user’s
interests but take into account the institutional capacity of local authorities as well.

11.2 FURTHER RESEARCH ON SLUDGE SIPHON TECHNOLOGY

The real challenge in using this technology is to get the suspended sludge transported for
the maximum possible distance. This dissertation has been concerned with the
development of an efficient siphon to automatically extract sludge from an interceptor tank
in a settled sewage system, without conscious thought by the toilet user, and ensure its
delivery into the effluent pipeline. While it has not been proved, it seems likely that the
sludge could be carried in suspension for many kilometres. The ideal situation would be
to transport the sludge from a whole suburb or town alil the way to the treatment works
without the need for intermediate settling tanks or the use of vacuum tankers. Thus the
most important questions to be addressed in further research are:

. What is the maximum concentration of suspended sludge that can be efficiently
transported in the effluent pipeline? This will ultimately determine the maximum
number of users that can be connected to a single network.

. Allied to the first topic, what are the most hydraulically efficient pipeline sizes and
gradients for various sludge concentrations? Here it will be necessary to examine
not only suspended flow conditions but also the ability of the effluent flow to re-
suspend sludge deposited on the pipeline invert.
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. Willthe inorganic particles in suspended sludge be responsible for undue pipeline
wear? In other words, will it be necessary to specify a higher class pipe wall than
would normally be necessary for pure hydraulic considerations? If this is the case,
the savings achieved by implementing sludge siphon technology may be
effectively negated.

. Is it possible to further refine the design of the siphon assembly such that the
volume of wastewater needed to activate the siphon is reduced, irrespective of the
distance or height difference between the activating fixture (washtub, bath, etc)
and the interceptor tank? Due to the fact that Boutek holds a patent on the sludge
siphon, this specific aspect will need to be researched by Boutek itself.

. Bearing in mind the composition of septic tank studge, it is possible that a lighter
duty sludge pump than what would normally be required for conventional sewage
could be used, should a pumping station and rising main be required in the
pipeline network. This aspect ought be investigated, as further savings could be
achieved in such a case.

11.3 FURTHER RESEARCH ON URINE DIVERSION SYSTEMS

Most of the technical issues regarding design, operation and use of urine diversion
sanitation systems have been thoroughly researched in other countries. However, the
following aspects need to be further investigated for South African conditions, as at this
stage the experience has been limited to a very narrow population and climatic sample:

. The social acceptability of these toilets in general (excluding the issue of excreta
reuse for the purpose of this question) for all the various cultural groups in the
country.

. Detail matters such as disposal of used personal cleansing material as well as

desiccated faeces for the various cultural groups.

. The social acceptability of excreta reuse for agricultural purposes among the
various cultural groups.

. The critical issue of pathogen destruction. While it is certain that the process will
occur more rapidly in the hotter regions of the country, ways need to be found to
accelerate the tempo of pathogen die-off under less favourable climatic
conditions. Particularly, ways of ensuring that the faeces pile is kept aerobic are
essential to the safe operation of these systems. In this respect, the use of bulking
agents other than fine ash will probably play an important role. Otherwise, the
feasibility of manually turning the pile occasionally (e.g. by raking) should be
researched.

. Finally, a contribution to the nationwide issue of job creation and small business
development can be made by examining ways of manufacturing the pedestals by
communities themselves. The plastic pedestal used in the Eastern Cape pilot
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project currently sells at just under R200 (1999 rands), but this may be too
expensive for some very poor communities. The Mexican-type mortar pedestal
described in chapter 7 is cheaper to produce, but its successful manufacture is
highly dependent on factors such as local availability of good quality sand, the use
of a suitable mortar mix, people’s experience with working with mortar and
moulds, etc. In addition, the fibreglass mould used for its manufacture is not easy
to work with (assembly, stripping, etc) and its durability is a problem. Other
materials and methods, and possibly even alternative designs, should be
examined.
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