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SUSTAINABLE LOW-COST SANITATION: PAST,
PRESENT AND FUTURE

In 2009 it emerged that there were still 200 000 bucket toilets in
use in municipalities around the country
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By SABC reporter Janine Lee
1. INTRODUCTION
In his State of the Nation address former President Thabo Mbeki announced that the governement had resolved to completely eradicate
bucket toilets by 2007. Four years later thousands in South Africa still
use this system. In the Walmer Township in Port Elizabeth the bucket
system is still very much a reality with municipal truck arriving once a
week to empty the buckets. Due to a cash shortage in the municipality, the budget for upgrading and installing a water-borne sewerage
system in the Nelson Mandela Bay Metro area has been slashed from
R75 million to just R1 million.
In 2007, the largest concentrations of buckets were in the Free State,
Eastern Cape and North West provinces. Mpumalanga Province has
eradicated buckets in their formalised areas by the end of 2006. In 2009
it emerged that there were still 200 000 bucket toilets in use in municipalities around the country.
The Department of Human Settlements says municipalities are being given support to identify, quantify, prioritise and replace the bucket
system. Gauteng and the Western Cape have the highest number of
households with flushing toilets in South Africa. The Free State and the
Eastern Cape have the highest number of households using the bucket
system. The Eastern Cape also has the highest number of households
with no toilet facilities at all.
The failure to deliver basic services has been government’s Achilles
heel in the past few years, resulting in wide spread protests and violence. One of the key delivery targets that will have to be met in order
to reinstate public trust will be the removal of the bucket system.

8 February 2006
South Africa is set to eradicate the remaining 45 000 bucket toilets countrywide and provide those households with adequate sanitation by 2007.
Bucket latrines almost eradicated in South Africa
TUESDAY, 30 SEPTEMBER 2008
The South African Department of Water Affairs and Forestry has just published The National Sanitation Bucket Replacement Programme: Lessons
Learnt. This programme was “aimed at replacing all the bucket toilets in
formal settlements in South Africa that were established before 1994”.
The programme started in February 2005 when a total of 252,254 bucket
latrines were in use in formal settlements in South Africa. The original
aim was to replace them all by December 2007, mostly by flush toilets or,
in some cases, by VIP latrines. The government allocated a total of about
ZAR 1.8 billion over the 3-year period 2005/06 − 2007/08 (equivalent to
around USD 270 million) − this was “one of the largest allocations for any
single government infrastructure project in South Africa”. By December
2007 81% of the bucket latrines had been replaced, and by March 2008
this had risen to 91%. Presumably now the figure is very close to 100%
A dedicated programme to provide water and sanitation services to the previously unserved population, located mostly in the rural areas, has been in
place since 1994.
At that time, almost 16 million people were without clean water, while over
20 million people did not have access to adequate sanitation facilities. The
programme, initially the responsibility of the Department of Water Affairs
and Forestry, began in 1994 as part of the Reconstruction and Development
Programme. In 2002, responsibility for implementing the programme was
transferred to the Department of Provincial and Local Government. Janine
Lee reports that thousands of people are still waiting.
One of the most demeaning systems of the apartheid era still lingering in
South Africa is the bucket toilet system. Despite attempts by government to
bring clean water and sanitation to communities, the challenge remains and
government keeps moving the goal posts when it comes to the eradication
of the bucket system.
In February 2005, the South African government promised to get rid of the
system completely. It was then still being used by over two hundred and
fifty thousand households in formal established areas. By March 2006, over
3 million people still lacked access to clean, safe water, while 15 million were
without adequate basic sanitation facilities. In 2006 there were 231 000 formal households without waterborne sanitation. A strong push was launched
by the national Department of Water Affairs and Forestry, together with municipalities, to get this down to zero.
Emphasis was placed on achieving this goal but because of the high housing backlog, the goal of eradicating the entire bucket system is easier said
than done. The eradication of shacks is also a priority target and ‘2014’ has
been set as the date by which shack settlements will come to an end in
South Africa.

A bucket toilet system and lack of running water is killing the
children of Nqileni
JAN 8, 2008
Nqileni is in one of South Africa’s poorest districts. There is no running water, no clinic, no school, no toilets, no electricity, no road, no telephones - in
fact not one municipal service. The police can’t get to the village anymore
because there are no roads and there have never been ambulances.
The ***** district, under which Nqileni falls, did not spend a single
cent of a conditional grant to address backlogs in municipal services.
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Nearly four democratic elections later, bucket system remains
TUESDAY AUGUST 23RD 2011
Brenda Nkuna
Despite a drastic reduction in the number of bucket toilets in Cape Town,
residents of informal settlements where the toilets still exist say they are
fed up with their continued existence.
Since 2007, the City of Cape Town has eliminated 1,663 bucket toilets
from the sanitation system, but over 1,000 remain, according to figures
provided by the City.
But the reduction is not enough for residents like Fundiswa Jim, 40, who
lives in TR Section, an informal settlement in Khayelitsha’s Site B area.
Jim said she had used bucket toilets for the last 13 years.
She said the toilets attracted flies and had an “unbearable stench” because they filled up and sometimes overflowed. Faeces were regularly spilt
near shacks and water taps, she said.
“People here are dying of sickness. I don’t think the government takes us
as humans,” she said.
Pateka Katsikatsi, another resident of TR Section, said residents wanted
the bucket toilets to be replaced by flush toilets, which were more hygienic.
Jaco Muller, informal settlement service senior officer in the City of Cape
Town’s Water and Sanitation Department, said since May 2007, the “black
bucket” toilets had been reduced from 2,857 to 1,194.
This was out of a total of 19,935 toilets in informal settlements.
Muller said bucket toilets were in areas that could not be serviced by waterborne sewer systems, including TR Section, Boys Town, and Crossroads.
Alternative sanitation options would be implemented as soon as citywide backlogs had been eradicated and additional funding was available,
said Muller.

Engineers are generally very conservative and many times too conservative. We like to use concepts that has already been proven or that has been
accepted by many, even if some of these concepts/ideas are not addressing the problem holistically. As long as we cannot be blamed or sued for
the mess. Why do I say this, because this is what Consultants say everyday
when we ask them to try something new or different. No practitioner on
this planet is likely to recommend the application of a new concept or approach to his client and so risk his own reputation. Where a degree of uncertainty exists, engineers prefer to apply factors of safety.
Someone has to be the Guiney pig. How else will the rest know whether a
new idea or concept is good or bad. A calculated risk must be taken based
on adequate information and data. A pilot project is normally done to iron
out all the challenges and then a larger project is done to apply the lessons
learned. This process takes time and can be reduced if we are prepared
to learn from others elsewhere in the world. Most systems that functions
satisfactorily overseas cannot be imported as a quick fix. Our conditions
and circumstances vary to much from any other country in the world. Local
conditions, habits, culture, and preferences must be taken into account.
The past was known for its BUCKET system. (remember, we only discussing low cost systems). Bucket in low income areas were emptied at night
and transported to the Treatment Works to be treated. Some LM’s dumped
it on refuse/dump sites, but most took it to the Waste Water Treatment
Works . We all agreed that the Bucket system was unacceptable and had
to be replaced.
A “LOW COST SANITATION” “ gold rush” started and countless number of
products were developed. The majority were and still are unacceptable.
Many or no more than a glorified bucket system. Millions of rand’s were
spend installing different types of “dry” ; “urine separation” ; “low flush” ;
VIP’s etc. systems. How many of these are successful and SUSTAINABLE systems? What is the difference between a “Dry”; “Low flush”; “Urine diversion”
; VIP and a “Bucket system”. Not much, only the quantity of Faeces differs.
You do not have to empty them as often as a bucket system BUT when
the time comes to empty them you have many BUCKETS to be remove. So
what did we do? We simply increased the problem and made it someone
else’s problem. AND in the process we polluted the soil, subsoil, and subsoil
water. Research all over the world has shown that pit latrines and septic
tanks pollutes subsoil water for hundreds of meters and even kilometres if
it ends up in streams and rivers.
These “NON -Waterborne” systems have clearly shown that they are not
sustainable in the long term. Any onsite toilet that consist of some sort of
container will have to be emptied at some stage. The intervals might be different but the fact remains, they must be emptied at some stage. They are
also extremely sensitive of not used correctly, and most are not, resulting in
the failure of most onsite systems. The most successful but least desirable
must be the VIP.
Where are we at this point in time. The search for the “Non-waterborne”
system continues. A few are however trying alternative waterborne solutions. These alternative solutions includes the small bore system, and the
“Shallow sewer system. The small bore system can be combined with a
small septic tank to reduced the problem of blockages. This however takes

ALTERNATIVE SYSTEMS
Many people have tried; are trying; and will in future try to find a better and
more sustainable low cost sanitation system. The topic has been discussed
in countless number of papers and articles. It has been the topic of many
research projects. Has someone found the ultimate solution for low cost
sanitation systems? The answer is a simple, NO.
How much have we improved on what we had twenty years ago? Very
little. Some, especially Environmentalist would even say that we have gone
backwards. This might be very harsh words but real progress requires that
we evaluate ourselves and what we have done and are doing as objectively
as possible.
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us back to a container that will have to be emptied regularly. The emptying
is not the real challenge, getting access to the systems is normally a challenge especially in Topographically challenged areas such as KZN.

concept and “ Condominial sanitation” and other labour intensive projects
can address the high unemployment rate and at the same time improve
lives at an affordable cost. It will reduce crime at the same time and solve
many other social problems. A lot more marketing might eventually solve
the problem.
We therefore accepted that we will not be able to change this attitude over
night and that we will have to adapt the “Condominial “ system. We simply
combined the conventional waterborne system a and the Condominial system and called it the “Shallow Sewer system”. We believe that Shallow sewer
system can, as far as the internal network is concerned, be as affordable as
the “non-waterborne” systems when it comes to Low income urban housing
developments. (NOT for low density Rural areas). It is possible to install the
internal network based on the shallow waterborne system within the subsidy amount allowed for in the Housing subsidy.
We also visited a project in Ethekwini Metro, where they did a “Shallow
sewer system” some years ago and found that there are, as with all projects
some operational challenges related to the misuse or abuse of the system.
There are some key requirements. The first step is to choose the correct site
(or the best possible). Appropriate technology. The second is that the Town
Planners must design the Township layout with Civil Engineering services in
mind. The Township layout should preferably be done by an Engineer. All
the services must be design by the same person or group of people. This
includes the platforms for the houses. The sewer system must follow the
shortest route from house to house linking up with the collector system and
eventually ending up in an environmentally friendly onsite sewerage treatment works with an effluent quality that will comply with special standards.
The shallow sewer system can be installed at a cost of R 5 500,00 per site.
A housing project called “Mazakhele” in Harding, to be done by Vela VKE is
prove that this is possible.
An additional cost is the Bulk sanitation. The cost of the bulk sanitation can
also be reduced by using an onsite ‘Modular plant system” where possible. It
is an innovative design combining existing activated sludge technology with
a more modern approach. This does away with outfall sewers, pump stations,
reduces electricity consumption by some 80% and reduces the construction
cost of a Sewerage Treatment Works by at least 40%. Operational cost is a
fraction of a conventional plant and the effluent quality complies with special standards. The system is a giant leap towards finding a cost effective environmentally friendly sustainable sanitation system.

Simplified sewerage
From Wikipedia, the free encyclopedia
Simplified sewerage is a low-cost sewer system that collects all household wastewater (WC wastes and sullage) in small-diameter pipes laid
at fairly flat gradients. Simplified sewers are laid in the front yard or under the pavement (sidewalk) or - if feasible - inside the back yard, rather
than in the centre of the road as with conventional sewerage. It is suitable for existing unplanned low-income areas, as well as new housing
estates with a regular layout.[1] With simplified sewerage it is crucial to
have management arrangements in place to remove blockages, which
are more frequent than with conventional sewers.
Simplified sewerage is sometimes also referred to as conventional sewerage with appropriate standards, implying that most conventional sewers
are overdesigned.

Constraints for the application of simplified sewerage
• Lack of information on fundamentals and techniques of the approach
or lack of experience in its application,
• Resistance to change: Institutional, technical and operational changes
required by the service provider for implementing the condominial
approach usually provoke resistance and can hinder the application.
• Normative and legal restrictions: Existing conservative design and
construction standards linked to conventional systems can be an essential constraint in the introduction and dissemination of the systems.

The Brazilians have developed what is called the “Condominial sewer system”. A visit to Brazil opened our minds. We saw enough to convince us that
it might be worthwhile pursuing the idea and concept.
Having studied the Condominial sewer design specifications and the
methodology used in Brazil we realised that we will not be able to copy the
system as is, we had to change it to suite SA environment.
The original Condominial sewer system is just as excellent and idea as
the original “Peoples housing” concept. A brilliant idea that could never be
realised because the SA community has developed an attitude of “ Government must do everything for us” ; “we want everything” but we “won’t
do anything for ourselves” to help Government to improve our lives. This
attitude is as unique as ‘Africa time” . In Brazil and several other countries,
the community are willing to work and help their Governments to improve
living conditions. This is attitude unfortunate, because ‘Peoples housing “

MAZAKHELE HOUSING DEVELOPMENT - HARDING - KZN

2. CONDOMINIAL SYSTEM
The Condominial system is a sanitation implementation model that
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uses the community participation as a key element on the development of the technical solution for the system. The model is based in
the ideas that appropriate technology can only be generated with the
participation of the community it tries to attend, and that only through
this participation is that sustainable solutions can be achieved. The
resulting Condominial system allows more flexibility of implementation, savings of up to 65% when compared to the costs of installing the
conventional sewerage systems and more operation and maintenance
simplicity.
The Condominial System is an engineering solution based on the
community participation. A condominial network cannot be constructed without the community participation, because the community participation is what allows the system to be taken to its most positive solutions. When the community acts as a unit, where a collective solution
is drawn in a place of an individual one, the system works at its best,
resulting in the best technical solution, which is usually the cheapest
and simplest one.
The community participation allows a natural adaptation of the
system to the most diverse existing physical and cultural conditions,
which is a basic requirement in most the periphery-urban areas of the
cities, where the existent cultural situation plays a significant role in
the success of any project. Community participation is the basis of the
condominial system. Through it, the proposals, ideas and solutions for
the system to be implanted are put into practice, leading to its understanding and adequate use. It has the aim of promoting participation
and understanding of the system’s installation process and its future
operation.
From an engineering point of view, in the condominial system , the
sewerage network is divided in two parts, the public one, constituted
by the main network, called Public Sewer, and the condominial one,
represented by the Condominial Branch, which is considered the collective connection to the Public Sewer. The Condominial Branch basically attends what would be the smallest group of houses in a TOWN.
This group of houses are linked to the main public network by a single condominial branch. In this way the public sewer only reaches the
group houses, the block, in a way to receive the collective connection. It
only touches the block instead of surrounding it as in the conventional
system.

2.2 Public sewer
Is the pipeline that collects the wastewater from the condominial branches. This pipeline is always on the public area of the town. It follows the last
inspection box of each condominial branch, and is installed, if possible on
the sidewalk of the streets. When this is not possible it will be installed at
the road. When the public sewer passes along the face of a Block, no condominial branches are needed at this side of the block and connection are
done directly into the public sewer.
With the use of the condominial system, the total length of the public
sewers is drastically reduced, when compared to the traditional sewerage
system. In the condominial system most of the network is made of condominial branches and only around 30 – 40 % of the system is made of
public sewers. It must be emphasized that less sewers on the public areas
of the city mean less risks of obstruction or damage to the system, for the
condominial branches, mostly constructed in protected areas have a natural increased protection against external factors. The general lay out of a
condominial system,with the condominial branches and public sewer can
be as follows:

2.1 Condominial branch
The Condominial Branch is the pipeline that collects all the wastewater
produced within an urban block. It acts as a collective connection, connecting the domestic installation of each household of a block to the
public sewer that passes along the block extremity. The condominial
branch can be of several sorts, according to technical considerations or
neighbours decision. The final lay out of the condominial branch should
both obey to strict technical recommendations and be the result of the
neighbours discussion and approval. The following lay-outs are the
most commonly types of condominial branches used in the system.

3. THE CONDOMINIAL SYSTEM MAIN CHARACTERISTICS
The condominial system tries to collect the wastewater from its point of
production and take it to the discharge point in the shortest , shallowest
and the most simplest possible way. In order that this can be achieved,
some characteristics make it distinctive from the traditional sewerage system, allowing the achievement of lower implementation and operational
costs. The following characteristics represent the basic tools for this to be
achieved, not forgetting that the designer’s creativity is the most important tool to be used in the design of a system.
3.1 Minimum diameters
The minimum diameter adopted for the condominial system is 100mm,
both for the condominial branch as for the public sewer. The use of small
diameters, especially in low flow conditions permit a better transport condition for the solids that are present at the wastewater. As most of the pipes
has an important function in the general behaviour of the system. So, in
the condominial the system the minimum diameters to be used are:
Sewer type
Condominial Branch
Public Sewer
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3.2 Minimum pipe coverage
In the condominial system the designer should always try to locate the
pipes on the protected areas of the city, in order to minimize the risk of
damage due to traffic or misuse conditions. The minimum coverage for the
pipes is defined according to the position they are places on the streets,
in a way that is possible to lower the installation costs without the risk of
causing damage to the pipes. In this way the minimum coverage adopted
for the condominial system are:
Position of the pipes
Traffic roads
Side walk
Inside of the lot

3.4.1 Pre-cast concrete inspection devices
The construction of condominial systems with concrete pre-cast inspection boxes is recommended in places where PVC units are not available or
too expensive in comparison to the concrete ones. The use of the pre-cast
concrete devices has some disadvantages though, as they require a good
construction quality control, require more handicraft for its installation
and are not always water tight , what can be a problem at areas with high
ground water level. The main advantage of pre cast concrete units is that
they are easily obtainable, and easily replaceable in case of damage. They
also have the advantage of dispensing any fitting at the connection of the
pipes, as they are on site fixed with mortar.
The recommended inspection devices in pre-cast concrete are the
following:

Minimum coverage
0,90m
0,60m
0,30m

3.3 Minimum depth
The depth to install the pipes is the one that allows the gravity collection of
all the wastewater and that permits the pipes to be protected against damage according to the minimum desired coverage. The minimum depth varies according to the position of the pipes in the urban area. When inside of
the lots, a protected area, the minimum required depth is usually the one
that allows the receiving of the wastewater from the internal installation
of the household. In a way to always get the lowest escavationvolume, in
all the situations where the natural slope of the ground is higher than the
minimum required slope, the minimum depth should be adopted.
The minimum recommended depth for the pipes are as follows:
Sewer type
Side walk condominial branch
Front lot condominal branch
Back lot condominial branch
Side walk public sewer
Traffic road sewer

3.4.1.1 Inspection box with 40 cm diameter – IB40
This inspection box is recommended for the condominial branches,being
mostly used to make the connection between the internal installation and
the condominial branch. As normally the condominial branch has a depth
of less than 0,90m, this inspection box is the most used one at this kind of
branch
3.4.1.2 Inspection box with 60 cm diameter – IB60
This inspection box is recommended for the condominial branches with a
depth of more than 0,90m, and specially for the side walk branches, where
the depth of the sewer is usually more than 0,90m.
3.4.1.3 Manholes – MH120 AND MH150
This inspection devices are recommended for the public sewer, especially
when its depth is more than 1,20m. As Manholes are normally installed in
areas where heavy traffic can take place, the manhole must be reinforced
and able to withstand a trucks weight on cover. Manholes are constructed
in the same way as the inspection boxes only that due to their size, a lifting
equipment is needed for its transportation and mounting. The inspection
chamber has a diameter of 1,20m for the sewers of a diameter of 0,60 m,
and of 1,50 meters for sewers of a maximum of 0,80 m.

Minimum depth
0,70m
0,40m
0,40m
0,80m
1,10m

3.4 Inspection devices types
The inspection devices are the element of the sewerage network that have
the main objective of allowing access to the pipeline in order to permit its
maintenance in the case of obstruction. As the inspection devices allow
the access to the interior of the system, they represent a vulnerable part
of the system as they are a way for improper elements to enter the system
causing obstruction to occur. In this way the inspection elements, called inspection boxes when installed at the condominial branches, and manholes
when installed at the public sewers, should be adopted in a very conservative way, in order to reduce the risks of obstruction. The condominial system allows a significant reduction of the manholes costs because most of
the pipes are of the condominial type, when the inspection boxes are very
small devices at protected areas. Also the general depth reduction allowed
by the system leads to significant costs reduction.
An inspection devices should be used in all of these situations:
• At the start of the branch
• At each time the condominial branch reaches 60 m of length
• At each time the public sewer reaches 100 m of length
• At the connection between the internal installation and the condominial
branch.
• At the point where the pipe changes its direction or its slope.
• At any point where different upstream branches meet and discharge in
the same downstream branch.
In a condominial system the following inspection devices are usually used:
• Sewer with a depth not longer than 0.90m, devices of the inspection boxes type with a diameter of 0.4m.
• Sewer with a depth between 0,90m – 1,20m, devices with inspection
boxes type with a diameter of 6,0m.
• Sewer with a depth of more than 1,20m, devices of the manhole type,
with a 1,20m diameter inspection chamber and a 0,60m diameter access
chimney.

3.4.2 On site molded concrete inspection devices
The construction of sewers with “in situ” molded concrete inspection boxes
is recommended when the diameter of the sewer is more than 0,80 m.
3.4.3 Inspection devices special elements
When the upstream segment of the sewer and the downstream segment
have a significant level difference, special elements for the inspection devices are considered
4. COMMUNITY MOBILIZATION TEAM
The community mobilization team which will be responsible for the programming, and accomplishing of the meetings with residents, in the way
to define the choice for the condominial branch. This team is responsible
for preparatory work before the meeting, such as contacting the residents,
setting the place and time of the meetings, distributing invitations, running the actual meeting, as well as following-up, including the receiving of
the letter of agreement from the neighbours.
5. APPROPRIATE TECHNOLOGY
Considering the local characteristics, a sanitation project should try to introduce appropriate technology into the treatment plants to be constructed. A technology that not only is of low-cost, but also reliable and with
a reasonable performance regarding the pollutants removal. To establish
what is appropriate technology is not so easy, as many technologies that
might be appropriate in one town are not appropriate to other cities. In
this way, the following general guidelines could be referred as the basic
conditions that should be used in order to achieve appropriate technology
in the project:
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The use of natural treatment processes whenever possible. A natural
process is understood as the one that does not depend on external energy
sources. In this type of technology the treatment process should proceed
in a most natural way, not depending on many external devices to operate.
This characteristic leads to reliable processes, where operational stability is
high, not demanding high operational supervision, and in consequence,
reducing the operational complexity and costs.
• Minimize the use of mechanical equipment. This is possible where the
process works mainly due to its self configuration and less on the dependence of mechanical devices
• Automation of all of the necessary equipment. when the use of mechanical equipment is indispensable, a fully automatic operation should
be adopted, with the extensive use of digital controllers to operate the
equipment. This technology is getting very reliable and affordable, allowing considerable personal costs reduction.
• The use of treatment processes that allow simple and general known construction methods. The costs of a treatment plant are directly related to
the lay-out and construction methods used. In this way, special attention
must be given in the use of technologies that do not use sophisticated
works.

BANKENVELD GOLF ESTATE – MODULAR WWTW

6. MODULAR SEWERAGE TREATMENT WORKS
The Modular Waste Water Treatment Works is a South African concept using existing technology in an innovative way. The Modular WWTW eliminates pump stations, pumping mains and outfall sewers. It produces effluent quality exceeding general standards, reduces construction cost of
more than 40% less than conventional plant. Electricity consumption can
be as little as 20% of a conventional plant.

BANKENVELD GOLF ESTATE – EFFLUENT
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TYPICAL LAYOUT OF A MODULAR WWTW
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