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WATER TREATMENT AND SUPPLY

The provision and supply of affordable and reliable water of sufficient
guantity and quality for domestic and economic (industrial/commercial
and mining) activities, remain continuous challenges. The objective of this
thrust is to develop innovative technologies, process methods and
procedures that address aspects related to bulk and rural water
treatment technologies, water quality and health, and water distribution
and distribution systems. The four programmes are:

1 POTABLE WATER TREATMENT TECHNOLOGY

The programme aims to acquire adequate understanding of potable water treatment
processes and related activities and to be able to assist in treating our scarce water
resources in the most effective and cost-efficient way to an acceptable quality for potable
and industrial use. Expected outcomes include improved and more cost-efficiency of
treatment plants and improve manpower training level and knowledge base.

This programme aims to provide, through research products, adequate quantity and
guality water to rural communities on a sustainable basis. Expected outcomes
required to achieve sustainable water services include community involvement,
improved sustainable and more cost-efficient process technologies, and effective
operation and maintenance.

3 POTABLE WATER QUALITY

The programme aims to protect human health by ensuring that water supplies are of
acceptable quality and standards. Outcomes include improved analytical and detection
methodologies, and improved treatment technologies and hygiene practices.

4 WATER DISTRIBUTION AND DISTRIBUTION SYSTEMS

The programme aims to optimise the quality, quantity and reliability of the distribution
and supply of treated, potable water to end-users. Expected outcomesinclude improved
predicting of, and improved operational efficiencies in, distribution systems, with the
purpose of reducing both capital and operational costs; ensuring that the quality and
gquantity of water is maintained in the distribution system - to the furthest end user; and
the development of innovative methods, tools and processes that will improve system
integrity and reliability.



WATER RESEARCH COMMISSION

The WRC is a dynamic hub for
water-centred knowledge,
innovation and intellectual capital.
We provide leadership for
research and development
through the support of knowledge
creation, transfer and application.
We engage stakeholders and
partners in solving water-related
problems which are critical to
South Africa’s sustainable
development and economic
growth, and are committed to
promoting a better quality of life
forall.

WRC
WWW.WrC.0rg.za

WATER RESEARCH COMMISSION

Private Bag X03, Gezina, 003,
South Africa
Tel: +27 (0)12 330 0340
Fax: +27 (0)12 331 2565
Web: http://www.wrc.org.za

Business Card




WATER TREATMENT AND SUPPLY

The provision and supply of affordable and reliable water of sufficient
guantity and quality for domestic and economic (industrial/commercial
and mining) activities, remain continuous challenges. THE OBJECTIVE
OF THIS THRUST is to develop innovative technologies, process
methods and procedures that address aspects related to bulk and rural
water treatment technologies, water quality and health, and water
distribution and distribution systems.

THE FOUR PROGRAMMES ARE:

POTABLE WATER
TREATMENT TECHNOLOGY
WATER TREATMENT
FOR
DEVELOPING COMMUNITIES

: ; POTABLE WATER QUALITY

WATER DISTRIBUTION

AND
DISTRIBUTION SYSTEMS




1 POTABLE WATER TREATMENT TECHNOLOGY

THE PROGRAMME AIMS to acquire adequate understanding of potable water
treatment processes and related activities and to be able to assist in treating our
scarce water resources in the most effective and cost-efficient way to an acceptable
quality for potable and industrial use. Expected outcomes include improved and
more cost-efficiency of treatment plants and improve manpower training level and
knowledge base.

CASE STUDVY 1

Computational Fluid Dynamics (CFD)

Computational Fluid Dynamics (CFD) provide a tool by which a detailed analysis
may be done of the hydrodynamic behaviour of process tanks. Aseries of analyses
performed on a number of process tanks - such as flocculation channels,
sedimentation tanks, sand filter under-drains and ozonation contact tanks -
demonstrated the potential inimproving the current understanding

and working of these processes.

WRC
www.wrc.org.za




1 POTABLE WATER TREATMENT TECHNOLOGY

THE PROGRAMME AIMS to acquire adequate understanding of potable water
treatment processes and related activities and to be able to assist in treating our
scarce water resources in the most effective and cost-efficient way to an acceptable
quality for potable and industrial use. Expected outcomes include improved and

more cost-efficiency of treatment plants and improve manpower training level and
knowledge base.

CASE STUDY 2

A Non-Invasive Membrane Fouling Meter

A novel method for the detection and characterization of fouling layers on
membranes has been developed. The method is based on the use of differential
ultrasonic waves and fouling can be detected on a (membrane) surface within
seconds of initiation thereof. It is possible to subtract a spectrum of the unfouled
membrane from the fouled membrane and therefore get very accurate analyses of
fouling. This technology has been applied with success to the fouling of
membranes by real effluents and a fouling detector produced.

WRC
WWW.wrc.org.za
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WATER TREATMENT FOR
DEVELOPING COMMUNITIES

THIS PROGRAMME AIMS to provide, through research products, adequate
quantity and quality water to rural communities on a sustainable basis. Expected
outcomes required to achieve sustainable water services include community
involvement, improved sustainable and more cost-efficient process technologies,
and effective operation and maintenance.

CASE STUDVY 1

A Small Membrane System for Rural Water Supply

A series of membrane systems development projects funded by the WRC at the
Institute for Polymer Science, University of Stellenbosch, culminated in a very
successful and sustainable unit for the provision of potable water to small and rural
communities. Based upon locally developed ultra-filtration membranes, they are
capable of not only removing suspended clay particles, but also the dangerous
micro-organisms not killed by chlorine disinfection, such as single-celled parasites.
Water treated by these membranes is much clearer than with conventional water
treatment systems and already partly disinfected at source before the addition of
the required residual chlorine. Operation is much simpler than conventional
treatment as no coagulants or other chemicals dosing is normally required on a
constant basis.
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WATER TREATMENT FOR
DEVELOPING COMMUNITIES

THIS PROGRAMME AIMS to provide, through research products, adequate
quantity and quality water to rural communities on a sustainable basis. Expected
outcomes required to achieve sustainable water services include community
involvement, improved sustainable and more cost-efficient process technologies,
and effective operation and maintenance.

CASE STUDY 2

An Affordable Solar Distillation System
for Brackish Groundwater Treatment

This simple and affordable solar still was developed to provide potable water for
drinking and cooking purposes to single households and small communities. The
project revolved around re-designing an international unit with a view of making it
more affordable as well as applicable to South African rural conditions. The project
team succeeded in bringing the retail cost of the unit down to less than a third of the
original cost. Single household units were firstly evaluated in the far Northern
Cape. Thereafter, a system consisting of 15 single units in parallel were evaluated
at Kerkplaas in the Karoo, where it is now supplying desalinated water to a church
community of 40 people.
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3 POTABLE WATER QUALITY

THE PROGRAMME AIMS to protect human health by ensuring that water supplies
are of acceptable quality and standards. Outcomes include improved analytical
and detection methodologies, and improved treatment technologies and hygiene
practices.

CASE STUDVY 1

Guidelines for the Management
of Water-related Microbial Diseases

The need for this series of guides on the management of water-related microbial
diseases arose as a result of the cholera epidemic. Volume 1 What is the Problem?
Disease Characteristics provide general information on water quality with respect to
microbial status and health issues. It further discusses the role of microbes in the
transmission of the disease - how it is transmitted and how it can be prevented. The
guide further provides a summary of management issues essential for the
minimisation of water related microbial issues.
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3 POTABLE WATER QUALITY

THE PROGRAMME AIMS to protect human health by ensuring that water supplies
are of acceptable quality and standards. Outcomes include improved analytical
and detection methodologies, and improved treatment technologies and hygiene
practices.

CASE STUDY 2

Water Quality Guidelines

Volume 1: Assessment Guide (TT 101/98)

This guide answers the following questions: Is the water suitable for domestic use?
If not, what can be done to make it more suitable for use.

Volume 2: Sampling Guide (TT 117/99)

Provides information on the correct procedure that must be followed to collect a
representative water quality sample from a water supply intended for domestic use.
Volume 3: Analysis Guide (TT 129/00)

Provides information on a variety of aspects of water quality analysis.

Volume 4:Treatment Guide (TT 181/02)

Provides general information on the treatment of water for domestic use.

Volume 5: Management Guide (TT 101/98)

Covers planning of a new domestic water supply schemes, aeration and
management aspects and identification of the responsible authority in a water
Supply scheme.
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WATER DISTRIBUTION &
DISTRIBUTION SYSTEMS

THE PROGRAMME AIMS to optimise the quality, quantity and reliability of the
distribution and supply of treated, potable water to end-users. Expected outcomes
include improved predicting of, and improved operational efficiencies in,
distribution systems, with the purpose of reducing both capital and operational
costs; ensuring that the quality and quantity of water is maintained in the
distribution system - to the furthest end user; and the development of innovative
methods, tools and processes that will improve system integrity and reliability.

CASE STUDVY 1

Leakage Reduction by Pressure Management

Due to various historical factors and the policy of Free Basic Water in South Africa,
there tends to be abnormally high levels of leakage in certain areas where residents
cannot afford to implement the necessary repairs. Water reticulation systems in
many parts of South Africa are in very poor condition and will gradually degenerate
unless action is taken. Pressure management remains one of the key elements of
leakage which can often provide the greatest saving at the least cost. The WRC
have supported the development of five models, with software, as well as a full
bench marking project. Several schemes have recently been commissioned
involving the implementation of advanced pressure control which have been
recognised by many international organisations including the EU and World Bank
as “world’s best practice”. This expertise and software are currently highly
regarded and sought after in countries such as Australia and Thailand where large
investments are being made using support from South Africa.
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WATER DISTRIBUTION &
DISTRIBUTION SYSTEMS

THE PROGRAMME AIMS to optimise the quality, quantity and reliability of the
distribution and supply of treated, potable water to end-users. Expected outcomes
include improved predicting of, and improved operational efficiencies in,
distribution systems, with the purpose of reducing both capital and operational
costs; ensuring that the quality and quantity of water is maintained in the
distribution system - to the furthest end user; and the development of innovative
methods, tools and processes that will improve system integrity and reliability.

Pressure fluctuation Test L - Large air volume

Time (s)

CASE STUDY 2

Determination of the Existence, Location and Size
of Free Air in a Pipeline

The research developed a methodology to determine the existence, location and
size of free air in a pipe system and the position of leaks, by means of the
characterisation of wave propagation of an induced inverse transient. Assessing
the propagation and decay of an induced inverse pressure transient provides a
footprint of the disturbances that influence the wave movement and reveal the
presence of air or aleakage in the pipeline. Anegative pressure wave is introduced
by an abrupt increase in the flow on the downstream side of a pipeline and the
pressure-time history captured at different positions along the pipeline. Results
from practical experiments confirmed that it is possible to identify the presence of air
and leaks in the pipeline, by employing reverse transients. This procedure is of
interest to contractors and infrastructure managers to establish the presence of air
during the first time filling and the potential influence on the hydraulic capacity of
the pipeline.
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