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LETTER

Climate change research still foggy

|n the March/April 2006 edition, there
are a number of issues that are of
interest and | comment as follows on
two issues which are interlinked.

By its very nature the letter (from AH
Charnaud in the March/April 2006
edition of the Water Wheel) only
scratches the surface, but there are
interesting comments. The floods

on the Orange River in 1988 were
largely generated in the Northern
Cape (note the same occurrence this
year on an 18-year cycle) and the
1925 flood was one of the biggest to
pass Fluitjieskraal just downstream
of Vanderkloof. | know that we used
this flood in the analysis of the floods
for Gariep Dam in 1963/4. The floods
your correspondent refers to all
appear to be related to the lower
Orange and would include the Vaal.

It is worth noting that the Weather
Service put out a long-range forecast
for the summer rainfall area which
predicted average but more probably
below average rainfall. At the same
time our much maligned (mainly by
climatologists) Prof WJ Alexander,
Emeritus Professor of Water Resourc-
es Engineering at Pretoria University,
forecast a wet summer based on his
data-based model (not the process
models of the climatologists) and it

is my understanding that the Depart-
ment of Water Affairs & Forestry
disaster management unit based
their contingency plans on the Pro-
fessor’s forecast. It is indeed fortu-
nate that they did.

The climate model of NOAA in the

US suggests drastic drying of the
Sahel in the next 50 years. This runs
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counter to previous forecasts for a
wetter period. How is it that differ-
ent models give such vastly different
forecasts? Are the climatologists
playing games with us to get more
research funding? Is the Water Re-
search Commission funding some of
such research without asking some
really hard questions?

Prof Alexander has shown that the
whole of South Africa has become
on average wetter by about 9% to
10% over the last 80 years. (A similar
finding has been made in the United
States). These findings are all based
on factual data that has been scru-
pulously analysed. He has also pro-
posed reasons for the cyclical nature
of our large floods as observed by Mr
Charnaud in his letter. Using data-
based models removes the need for
the many assumptions that are inher-
ent in the process models used by
the Weather Bureau.

The climatologists appear to use
process models almost exclusively
but it is very difficult to get details of
the assumptions they are making
and how they arrive at their predic-
tions. If their models are so accu-
rate can they replicate the findings
of Prof Alexander about our rainfall
patterns or am | being too optimis-
tic and will they duck the challenge?
What are the weather mechanisms
that have led to these changes? Do
we really know?

The challenge to the climatologists is
to stop claiming that all our problems
are due to man-made interventions
caused by CO, emissions. Could
they first please explain what gave

rise to all the previous ice ages and
the variations in sea level from 70 m
above our present level 15 000 years
ago to 60 m below our present level
11 000 year ago (approximately the
end of the last ice age from which

we presumably are still emerging).
What are the forces at play and can
man in fact make any impact? No
one disagrees with the proposition
that our climate (in whatever way it

is defined — a check in the dictionary
gives some interesting variations) is
changing as it is a dynamic process
and will always vary over time. We
only need to ask why Greenland is so
named to appreciate this proposition.
The environmentalists and climatolo-
gists need to meet the challenges
and play open cards with the public.

Robert Blyth, PR Eng, Cape Town

The Water Wheel values your opinion.
Write to the Editor at

e-mail lanih@wrc.org.za;

fax (012) 331-2565 or

Private Bag X03, Gezina, 0031.



UPFRONT

Help for small towns dealing
with climate change

Small towns and subsistence farmers
in the Northern Cape are thought to
be most vulnerable to climate change.

Photo courtesy of SA Tourism

new publication which can assist small

towns, especially in the Northern Cape,
deal with the onslaught of climate change,
has been published by the Water Research
Commission (WRC).

Most climate projection models suggest
a decrease in rainfall over the western part of
southern Africa in the coming decades. The
Northern Cape, where water resources are
already scarce, small towns and subsistence
farmers are thought to be most vulnerable.

Most rural residents (or 30% of total
population) are dependent on groundwater
reserves. However, the reliability of ground-
water supplies is not adequate due to, among
others, restricted resource availability, quality
of water, erratic precipitation, drought and
water management issues.

The WRC funded study, undertaken by
the University of Cape Town, investigated the
adaptive capacity of small towns and com-
munities in the Northern Cape to climate
variability, specifically drought. In the past,
poor planning for emergencies and the lack
of structured contingency plans have resulted
in water shortages during times of scarce
rainfall. An estimated 25% of the towns have,
as a result, over-utilised their groundwater
resources.

At present, water shortages are dealt with
reactively, i.e. by tanking water in from other
areas. However, this is not reported to be a
sustainable long-term solution.

According to the authors of the WRC
report, climate change will add an addi-
tional layer of stress to which adaptive

strategies and adaptation policies will have
to be directed. “There is a need for proac-
tive strategies at local and national level to
deal with the impacts of drought and climate
change.”

The authors note that emphasis should
be placed on demand side management.
Several strategies are described in the
report, including the implementation of dry
sanitation systems rather than flush toilets;
public information and school education
programmes; as well as rising block tariffs
and water restrictions.

“Groundwater is likely to be most se-
verely affected, with the groundwater table
dropping due to reduced recharge. Strict
groundwater management systems should be
put in place, with early warning mechanisms
to report depleted groundwater reserves.
Continual monitoring of the aquifer against
climate conditions will provide some knowl-
edge of the future potential under projected
climate conditions.”

It is also recommended that each local
authority develop a locally-based strategy,
which follows the multi-criteria analysis tool
set out in the report. It is recognised that
there is huge deficiencies in capacity in some
areas, and this will have to be addressed if
the challenges brought on by climate change
are to be overcome.

o To order the WRC Report No 1500/1/06
contact Publications at
Tel: (012) 330-0340 or

E-mail- publications@wrc.orgzd ~ Py

Water by humbers

¢ 1,6 million {/s — The speed of the
Augrabies falls, following the release of
water from the overfull Gariep Dam.
Usually the waterfall, known as the
‘Place of Great Noise’ by the indigenous
Namas, flows at 30 000 £/s.
US$500-million — The funds being
mobilised by the African Development
Bank until 2007 to finance clean water
projects and a social hygiene pro-
gramme to benefit rural regions in Africa.
40% — The improvement in access
to basic sanitation, according to the
Department of Water Affairs & Forestry
(DWAF). By March, about 3,91 million
households still did not have safe toilet
facilities.
84% — The average percent of rural
households around the world that
participate in agricultural activities, ac-
cording to the UN Food and Agriculture
Organisation. In some areas this figure is
as high as 99%.
30% — The black economic empower-
ment target set by the newly signed
construction charter by 1013. The
charter further targets a 10% economic
interest in the hands of black women.
2,8 billion — The number of people
believed to be living in water-stressed
and water-scarce parts of the world.
83% — The percentage of bucket
systems that have been replaced to date
in Gauteng. According to Premier
Mbhazima Shilowa, all the 12 000
remaining buckets will have been
replaced by June ahead of the 2007
target.
R130-million — The funds set aside
by DWAF and the KwaZulu-Natal Depart-
ment of Agricultural and Environmental
Affairs for the eradication of alien planta-
tion in the province.
85% — This is how full South Africa’s
main dams are, compared with 65%
last year. According to DWAF, only the
Eastern Cape, Limpopo and the Western
Cape have less stored water than the
same time last year.
14% — The percentage of South Africa’s
estimated 800 wetlands which are fully
protected.
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UPFRONT

Council for
Geoscience
Manager: Water

Geoscience Unit,

Leslie Strachan
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Turning ‘Cinderella’ of
water sector into princess

he Cinderella of water services, sanitation,

came under the spotlight with the first
ever National Sanitation Week held in South
Africa in March.

The theme of the week was ‘Washing
Hands for a Healthy Life" with government en-
couraging its citizens to practice safe health
and hygiene habits. “Germs play a major part
in the millions of cases of diarrhoea among
children under the age of five. Aimost 50%
of all reported cases diseases are related
to poor sanitation,” said Minister of Water
Affairs & Forestry Buyelwa Sonjica.

R2 m. for flood victims

he North West government has donated
more than R2-million to about 300 fami-
lies affected by recent floods in Taung.

The donation is part of the Social Relief
of Distress programme. Only families who do
not already receive social grants qualified for
assistance.

Meanwhile Africon Consulting Engineers
has assessed the extent of damage caused by
the floods on behalf of the provincial govern-
ment. According to the National Disaster
Management Committee set up in the area a
long-term plan is being formulated to ensure
Taung is not susceptible to future floods.
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UPFRONT

Diarrhoea killing children in Khayalitsha

iarrhoea and gastro-enteritis have overtaken HIV/Aids as the biggest killer of children under

five years in Khayalitsha, outside Cape Town.

According to news agency Health-g, the child-related deaths related to these diseases have
doubled over the last four years. This is mainly due to the critical lack of sanitation.
Authorities have been battling to serve residents of this burgeoning settlement, with an esti-

mated 48 000 new arrivals every year.

At least 55% of people in Khayalitsha live below the poverty line, with half of all adults
reported to be unemployed. About one in three people have no access to on-site water.
Health-e reports that there is an average of 105 people per toilet in Sites B and C in Khayelitsha.
In 2004, 280 of 7805 children born died at birth, with 60 children under five dying of diarrhoea

in 2004.

Irrigation symposium calls for papers

he South African National Committee on

Irrigation & Drainage (SANCID) has called
for papers for its symposium, ‘the Changing
Face of Irrigation in Southern Africa’, to take
place from 15 to 17 November, at the
Aventura Swadini Resort in Mpumalanga.

The irrigated agriculture industry is one
where continuous change is a reality. Water
users and their support services have in the
last decade had to deal with new challenges
due to changes both in the policy and the
natural environment they operate in. Access

to water is being regulated through new water
allocation methods; urban development and
economic growth is putting additional strain
on regional water resources, thereby increas-
ing competition for water and demanding
water efficiency; and access to international
markets requires strict control measures to be
adhered to, to name but a few.

In light of these developments, the
SANCID symposium will be used to eva-
luate the changes that have taken place.
Sub-themes include, inter alia, design,

technologies and innovation; irrigation

management; the institutional environment;

human resource development; and natural
resources and environmental impacts.

o Abstracts for papers for the symposium
need to be submitted to programme co-
ordinator Litha Magingxa at E-mail: [nag]
Ingxal.sci@mail.uovs.ac.zd by 16 June,
2006. For more information, contact Isobel
van der Stoep at Tel: (012) 420-2174 or
E-mail: Jsobel.vanderstoep@up.ac.zd or
visit:
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UPFRONT

WRC project sows success in FS

inister of Water Affairs & Forestry
Buyelwa Sonjica has praised the Water
Research Commission’s (WRC’s) rainwater
harvesting initiatives which are helping to
feed thousands of villagers in Thaba Nchu, in
the Free State.
Speaking at Water Week Celebrations
in the area earlier this year she said that
innovative technologies, such as rainwater
harvesting, had the potential to contribute
to substantially reducing food insecurity,
poverty and unemployment. “We need to
use innovation, science and technology to
open new horizons for better water use.” She
also argued for an increase in research into
groundwater harvesting methods.
Water harvesting is based on the princi-
ple of depriving part of the land of its share of
rain (which is usually not used productively)

and adding it to another part where it can be
used beneficially. The rainwater harvesting
technique developed through WRC-funded
research combines the advantages of water
harvesting, no-till, basin tillage and mulching
on high drought-risk clay soils. The practice
reduces total runoff to zero and evaporation
from the soil surface considerably, thus
increasing crop production in the semi-arid
areas with low potential clay soils.

Research has shown that, on average,
in-field rainwater harvesting technology
increased crop yields by about a third when
compared to the use of conventional tillage
techniques. Crops such as maize, beans
spinach and fruit have been grown success-
fully in Thaba Nchu. The technigue is now
being taught to farmers in the Eastern Cape
and KwaZulu-Natal.

Maintenance crucial, says DBSA

G rowth and development depend not so
much on the rapid rollout of infrastructure
itself, but rather on the sustainable delivery of
the services which that infrastructure makes
possible.

This is the main message from the new
report published by the Development Bank
of Southern Africa (DBSA) on the state of
infrastructure and service delivery in South
Africa. The Infrastruc-
ture Barometer 2006
was published in
March. Commenting
on the publication,
outgoing DBSA CEO
Mandla Gantsho said:
“The importance of
appropriate and sustain-
able infrastructure as a
foundation for socio-
economic development,
and particularly in improving the quality
of people’s lives, is no longer a matter for
debate. The focus is on meeting the many
challenges of delivery facing South Africa and
other countries on the continent.”

Part | of the report focuses on the con-
tribution of infrastructure to growth, through
an examination of national level infrastructure

The Water Wheel May/June 2006

sectors — including water and sanitation. Part
II, on the other hand, examines the infrastruc-
ture requirements of municipalities in general
and marginal communities in particular, and
introduces a financial model which assesses
the financial sustainability of reducing the
country’s municipal infrastructure backlogs.

Interestingly, the financial modelling
of the rollout of municipal infrastructure (to
meet national coverage
targets) indicates that, in
addition to the estimated
R140-billion in capital
expenditure, municipalities
will also need to increase
income by 50% over the
same period to cover opera-
tion and maintenance of the
new infrastructure. This
suggests that the present
trend towards high levels of
service will lead to even more serious finan-
cial difficulties for many municipalities when
operational costs far outstrip revenues.

The report also shows that between 1996
and 2001 households increased by 5,33%
against the 2,09% increase in the population.
The reason for this increase in the number
of households was the change in household

size. In 1996, a household consisted of 4,47
persons, and in 2001, it was only 3,8 per-
sons. This finding is critical for planning and
for rollout of municipal infrastructure.

Among the other issues addressed in
the report include the question of the present
realities governing decision making; a series
of complex strategies challenges, the mainte-
nance of South Africa’s ageing infrastructure
stock and dysfunctional institutional arrange-
ments.

o To access the report, go to Jvww.dbsa.ord
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UPFRONT GLOBAL

Boost for water
and sanitation in
Africa

fforts to provide Africa’s poor with safe

water and sanitation has received a boost
following the signing of a Memorandum of
Understanding between UN-Habitat and the
African Development Bank (AfDB).

The two parties will provide grants to the
value of about US$217-million over the next
five years. It is expected that this will lead to
additional opportunities for follow-up
fast track loans from the bank of about
US$362-million to speed up efforts to reach
the Millennium Development Goals on water
and sanitation.

Under the terms of the memorandum, the
AIDB and UN-Habitat will collaborate in
several areas, including raising political
ownership, and advocacy in specific areas
such as resource mobilisation in urban and
peri-urban pro-poor activities in water and
sanitation schemes; security, gender and
environmental activities.

US$20-bn a year
needed for Africa
to reach MDGs

frica needs US$20-billion a year to attain

the United Nations Millennium Develop-
ment Goals of halving poverty by 2015.
This was revealed at the Fourth World Water
Forum held in Mexico in March.

To date, Africa has developed only 3,8%
of its water resources for supply, irrigation
and electrical power. This situation implies
the need for hefty investment in various areas.
This investment must go hand-in-hand with
changes in regional and national policy and
capability that will pave the way for govern-
ance and the appropriate implementation of
policies, such as integrated water resources
management.

Ina report prepared for discussion,
the main challenges for the continent with
regards to water resources development are
said to be:

o The need to obtain financing to expand
access to water, sanitation, food security
and the production of energy;

o The ability to deal with climate variations
and natural disasters;

o Reducing the negative effects of human
activity on water resources;

e |ncreasing agricultural areas; and

o Developing security in production of
energy.

Maths helping to
save biodiversity

athematical formulae normally used

by economists and engineers are now
being applied in determining which of the
world’s biodiversity hotspots to save first.
ABC Science Online reports that ecologist
and mathematician Prof Hugh Possingham
and team at the University of Queensland
have applied mathematical tools to save
as many species as possible. They have
developed a method of prioritising hotspots
to take into account a range of features apart
from how many species an area has. High
priority is given to areas where habitat is fast
disappearing, little of the area has already
disappeared, and where the cost of conserv-
ing habitat is low.

World’s rivers
captured in detail

he World Wildlife Fund has developed
data and created maps of the world’s
rivers to provide researchers with information
about where streams and watersheds
occur on the earth’s landscape and how water
drains the land surface.

HydroSHEDS provides hydrographic in-
formation in a consistent and comprehensive
format for regional and global-scale applica-
tions. It offers a suit of geo-referenced data
sets, including stream networks, watershed

boundaries, drainage directions and ancillary
data such as flow accumulations, distances
and river topography information.

Data for many international river basins
are patchy, and remote areas are often poorly
mapped. For some regions of the world, such
as the Congo Basin in Africa and part of the
Amazon Basin in South America, Hydro-
SHEDS will provide the first high-resolution
digital river maps produced for these large
areas.

Data is freely available for non-
commercial use and can be accessed at

ww.worldwildlife.org/hydroshedg or

http://hydrosheds.cr.usgs.goy

Snippets

e CSIRO, in Australia, has launched an
online Water Quality Calculator
to help manage irrigation water quality
to sustain crop production. Visit www.
cotton.crc.au/CottonL OGIC/WQAC,
Achim Steiner has been named the new
head of the United Nations Envi-
ronment Programme. Steiner, who
hails from Germany, was DG of the World
Conservation Union.

Climate change could become a
major source of global conflict over the
next 30 years, with countries battling

for control over water supplies, British
Defense Secretary John Reid has warned.
He said military planners have already
begun considering the consequences of
climate change for British forces over the
coming three decades.

Botswana is still struggling to control a
diarrhoea epidemic that has report-
edly claimed the lives of more than 470
children. Contaminated water, unhy-
gienic practices, poor sanitation, infant
feeding-bottle contamination and ongo-
ing person-to-person transmission has
apparently all contributed to spreading
the disease.

Researchers at the University of Ha-

waii have reportedly developed a new,
inexpensive filtration system that
removes not only bacteria but also heavy
metals from water. The new product,
dubbed MicroNose, comprises granules
made of clay, iron and other materials.
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COMPANY NEWS

Millions of litres
saved through
Cape project

he City of Cape Town is saving about

5,7 million litres of water a day (the
average daily water consumption of 38 000
peaple) following the commissioning of a
R30-million water recycling plant at Chevron
(previously Caltex).

The plant, a joint-venture project be-
tween the oil refinery and water company
Improchem, draws treated effluent from the
nearby Potsdam Wastewater Treatment Works
in Milnerton for reuse in the oil refining
process. The water is purified to near drinking
water quality using clarification, ultrafiltration
and reverse osmosis after which it is supplied
to the refinery as steam and cooling water.
Not only is this saving the city water, but it
also reduces the amount of treated effluent
discharged from the Potsdam works to sea via
the ecologically sensitive Milnerton lagoon.

It is reported that this project, initiated a few
years ago, has inspired Chevron to launch

a new R110-million upgrade for its own
wastewater treatment plant within the next
few months, pending approval from environ-
mental authorities. Through this upgrade, the
company hopes to bring the refinery in line
with international best practice for wastewater
treatment, while reducing public concerns
with regards to odour and visual impact of the
Chevron effluent at sea.

At this stage it is envisioned that the
upgrade will include the construction of a

www.iclei-europe.ora/logowater

This is the website of the LoGo Water
project, an European Union funded project
that brings together African and European
researchers along with local governments
from southern Africa, to jointly contribute to

support local governments to improve water
resources management in the region.

www.idadesal.org

This is the official website of the Internation-
al Desalination Association, which commits
itself to the development and promotion

of the appropriate use of desalination and
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6 000 m® equalisation tank to remove con-
tamination spikes; two moving bed biological
reactors (MBBRs) and ancillaries; and opera-
tion of the existing retention basin on empty
to provide 2 000 m? additional surge control.

The MBBR bioreactors are the core
components of the upgrade. The mechanism
used in the MBBRs is an accelerated biodeg-
radation process involving specially designed
carrier media kept in suspension by blowing
air through the reactor. The carrier media
provide a large surface area on to which the
biological microorganisms can attach, and
affect the acceleration breakdown of hydro-
carbons.

The MBBRs will overflow to two clarifier/
thickeners to remove solids from the effluent.
The resultant filter cake will contain about
40% dry solids and be produced in quantities
of about 5,2 m%/day to be stored in removable
skips. The remaining treated effluent will be
pumped to sea via the existing sea outfall.

Dam reaches
halfway mark

onstruction on the concrete-faced rockfill

Berg River Dam project is more than 50%
complete, reports the Berg River Dam Project
Joint Venture.

The dam will be the highest concrete-
faced rockfill dam in South Africa. Construc-
tion started on the dam last year after the
Berg River was successfully diverted through
a temporary intake structure and conduit.

At the time of writing, the contractors were
preparing for the first face slab construction.

Water on the Web

desalination technology worldwide. Apart
from IDA news, the website offers features
information on several desalination plants
around the world.

www.onefish.org

The oneFish Community Directory is an
Internet portal providing access to informa-
tion on fisheries and aquatic research and
development. An open-access environment
is provided whereby individual researchers,
as well as research institutions and organi-
sations, can publish their research output
directly on the Web.

Company shorts

o Mzimkulu Msiwa, previously general
manager: operations, has taken over as
acting CEQ of Umgeni Water after
the unexpected resignation of Gugu
Moloi. Moloi, who took over the reigns
from Cromet Molepo in 2002, has
sighted personal reasons for her surprise
departure, one year ahead of her contract.
South Africa’s largest steel plant Mit-
tal Steel’s Vanderbijlpark mill has
launched its new R222-million zero-
effluent discharge main treatment plant.
The plant ensures that no process water
is released beyond the boundaries of
the mill.

CSIR has launched its new corporate
identity. With a positioning statement
that reads, “our future through science”,
the organisation hopes to develop a
distinctive brand to support its recent
reconfiguration with a renewed focus on
science and research.

Construction on the Vaal River Sub-sys-
tem Augmentation Project (VRESAP)
is well underway following the sod turn-
ing ceremony in March. The R2,5-billion
emergency project, which will supply
water mainly to Eskom and Sasol, will be
completed by July 2007.

The ERWAT Laboratory has once
again been awarded the Department of
Water Affairs & Forestry tender for the
supply of laboratory analysis services for
Gauteng. The contract is reportedly worth
some R2,365-million a year.

‘www.vearofplanetearth.org

The United Nations General Assembly
has proclaimed the year 2008 to be

the United Nations International Year of
Planet Earth. This is aimed at, among
others, reducing risks for society caused
by natural and human-induced hazards;
discovering new natural resources and
making them available in a sustainable
manner; determining the non-human
factor in climate change; and detecting
deep and poorly accessible groundwater
resources.
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UNIVERSITY OF PRETORIA, DEPARTMENT OF CHEMICAL ENGINEERING WATER UTILISATION DIVISION

2006 SHORT COURSES

SC 1: INDUSTRIAL WASTE MANAGEMENT 5 —7Jun
SC 2: MEMBRANE PROCESSES 2 —4Aug
SC 3: WATER QUALITY MANAGEMENT AND EFFLUENT TREATMENT 4 -8 Sept
SC 4: OPERATION OF WATER AND WASTEWATER TREATMENT PLANTS 16 — 20 Oct

LECTURER: Prof. C.F. Schutte Prof. E.N. Chirwa Prof. J.J. Schoeman  (Invited lecturers from industry)
ENQUIRIES: Prof. C.F. Schutte Telephone: (012) 420-3571 Email: frik.schutte@up.ac.za
ADMINISTRATION: Leona Barnard Telephone: (012) 420-5010 Email: leona.ce@up.ac.za

Industrial Waste Management
(presented over a period of three days)

COURSE CONTENT:

Introduction to Waste Management

Common Hazardous Wastes: Nomenclature, Industrial Uses, Disposal Histories

Common Hazardous Wastes: Properties and Classification

Source Analysis

Partitioning, sorption, and Exchange at Surfaces

Volatilisation

Abiotic and Biotic Transformations

Contaminant Release and Transport from the Source

Concepts of Hazardous Waste Toxicology

Hazardous Waste Risk Assessment

Approaches to Hazardous Waste Minimization, Remediation, Treatment and

Disposal

e Minimum Requirements for the Handling, Classification and Disposal of
Hazardous Wastes

e Minimum Requirements for Waste Disposal by Landfill

e Minimum Requirements for Monitoring at Waste Management Facilities

Course fees: R3950 per person.
(For three or more participants from the same company,

the fee is reduced to R3500 per person)

Water Quality Management and Effluent
Treatment (presented over a period of five days)

COURSE CONTENT:

Background aspects

S.A. water sources, hydrology and geohydrology.
Basic water microbiology.

Basic water chemistry.

Biological, chemical and physical
Point and diffuse sources of pollution.
National Water Act and other regulatory requirements

water quality parameters.

Treatment processes

Overview of water and wastewater treatment processes.
Flow of material and mass balances.

Physical-chemical treatment processes.

Municipal wastewater.

Biological treatment processes.

Sludge treatment and disposal.

Course fees: R5750 per person.
(For three or more participants from the same company,

the fee is reduced to R5000 per person)

Membrane Processes
(presented over a period of three days)
COURSE CONTENT:

e  General background of reverse osmosis (RO), nanofiltration (NF), ultrafiltration
(UF) and electrodialysis reversal (EDR).

Principles of operation.

Membrane and module types and characteristics.

Mass transfer, flux and rejection and recovery.

Performance evaluation.

Pretreatment requirements and processes.

Membrane fouling and cleaning.

Membrane evaluation and autopsies.

Cost considerations.

Practical design of processes using selected software programs.
Membrane bioreactors (MBR)

Applications and case studies

Course fees:

COURSE CONTENT:

R3950 per person.
(For three or more participants from the same company,
the fee is reduced to R3500 per person)

Operation of Water and Wastewater Treatment
Plants

The course is presented over a period of five days: the first two days will cover
drinking water quality and water treatment processes, while the last three days
will cover effluent quality and wastewater

treatment processes.

Drinking water treatment

Basic water chemistry.

Drinking water quality requirements

Process description and functioning of drinking water treatment processes
Operation of treatment processes

Process and plant optimisation and trouble shooting
Residue treatment and disposal.

Wastewater treatment

Basic water microbiology.

Wastewater quality parameters and discharge regulations
Overview of wastewater treatment processes.

Operation of activated sludge processes

Process and plant optimisation and trouble shooting
Sludge treatment and disposal.

Course fees: There are different options regarding attendance of this course
e Attend only the water treatment part (first 2 days) at R2950 per person
e Attend only the wastewater treatment part (last 3 days) at R3950 per person
e Attend full course (whole week) at R 5750 per person

For three or more participants from the same company, the fee for the whole week
is reduced to R5000 per person.

CONTINUING EDUCATION
UNIVERSITY OF PRETORIA
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www.ceatup.com




WATER MANAGEMENT

From Toxic to Tap: Mine-

A historic project to convert polluted mine-water into quality drinking water is
moving ahead in Emalahleni (Witbank), Mpumalanga. The R300-million joint initiative
between Anglo Coal and Ingwe Collieries will see the treatment of 20 M{/day of acid
mine drainage (AMD) from three collieries for sale to the Emalahleni Local Municipality.

hen travelling through the
Highveld in Mpumalanga,
there is no doubt why

South Africa is the third-biggest coal
producer in the world. Mine after
mine tells of the legacy of this area,
in which up to 90% of the country’s
saleable coal is mined.

However, more than a century of
open-cast and underground mining
has impacted on the surrounding en-
vironment. Coal mining has a signifi-
cant effect on the hydrological cycle,
with surface water working its way
into underground voids and becom-
ing polluted as it comes into contact
with exposed sulphur-bearing pyrite.

It is reported that the accumulation
of water in active mines has already
increased to the extent that it ham-
pers mining activities and poses a
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Lani Holtzhausen reports.

potential safety risk. Where mining
activities have ceased, the under-

ground workings are filling with water.

Collieries exploiting the Northern Wit-
bank Coalfields have to continuously
pump out this water to reach the coal
seams. According to South African
environmental law, this water has to
be suitable for release back into the
environment, and may need to be
managed and treated before being
released so as to reduce pollution of

the country’s scarce water resources.

This has become even more impor-
tant in the Upper Olifants catchment,
where many of these mines are
situated, as the area suffers from a
chronic shortage of water.

With future mining developments
earmarked for the short to medium
term in the Middle Olifants and Steel-

poort catchments, which are situated
downstream of the Upper Olifants
catchment, it has been recognised
that the water that is available
requires crucial management.

A NEW APPROACH

A few years ago, having exhausted all
other water management options An-
glo Coal and Ingwe Collieries agreed
to cooperate to find a long-term solu-
tion. The result of years of research
and development is the Emalahleni
Water Reclamation Project which,

for the first time in South Africa, will
see the abstraction and treatment

of mine-water from existing and old
mines to a level that is fit for use by
the local municipality. It is anticipated
that water will be treated from Anglo
Coal’s Kleinkopje and Greenside
collieries, as well as Ingwe’s South
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-Water Becomes a Commodity

Witbank Colliery, a defunct operation
where mining stopped in 1969.

While the sale of the water will allow the
mining companies to offset some of
the costs of treating the water, it seems
this project has come just at the right
time for the Emalahleni Local Munici-
pality. According to Emalahleni head

of department: water services Lindela
Tshwete the municipality, which is the
water services authority for the Witbank
area is already exceeding its allocated

amount of water from the Witbank Dam,

its sole bulk water resource, drawing
some 80 to 90 M{/day at present.

Tshwete reports that the municipality
has decided to buy into the Emalahle-
ni Reclamation Project rather than the
Vaal River Eastern Sub-System Aug-
mentation Project (VRESAP), which

is also being constructed at present,
for a number of reasons. “Buying
bulk water from the VRESAP pipeline
would have cost about twice as much
as water from the mines. In addition,
we would have received raw water
from the pipeline, which would then
first have to be treated. The water
received from the reclamation project,

on the other hand, will already be of
good drinking water quality.”

Anglo Coal senior project manager
Peter Gunther reports that the
municipality requires an additional

20 Mt/day of water which the mining
companies can easily provide with
this project. “Studies have shown that
the mined out voids in the area could
hold more water than the Witbank
Dam, resulting in the mines being a
huge potential source of water
supply,” he told
the Water
Wheel.

8 tm

Above: The construction site of the
first 20 M{/day mine-water to tap
water reclamation plant being
constructed outside Emalahleni
(Witbank), Mpumalanga at present.

THE TREATMENT
PROCESS

Most mines in this catchment area
have a water quality associated with
calcium-magnesium-sulphate. This
makes the water more treatable than
other mine-water high in sodium
chloride (a typically
characteristic of
AMD from
gold mines,
for example),
as more

-.-ii.;'_-?
- |

Flows of 120 m®/day were achieved at the demonstration plant.
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treatment proc-
esses can be used
to desalinate the

waters. Colliery

Following the evalu-
ation of a number
of possible water
treatment technolo-
gies, Johannesburg
firm Keyplan’s de-
sign was selected.
A 120 m¥/day de-
monstration plant
was established at
Landau Colliery to
prove the efficacy of
the technology over
a trial period of three

Colliery

Colliery

Kleinkopje

Greenside

South Witbank

Treatment
plant

Mine-water
storage

Potable water
storage

Emalahleni
Town
reservoirs

Sludge/brine
disposal

months. One of the
most important
criteria was to achieve a high yield.
“We were initially aiming for a yield

of 95%, but actually succeeded in
achieving a yield of 98% during our
trials,” reports Gunther. This not only
increases the output from the plant,
but minimises the volume of waste that
has to be dealt with.

Following approval in September,
construction of the main plant started
in November last year. Water will
be collected at the
three mines and
conveyed via
three separate
pipelines to two
storage facilities
at the treatment
site. To cater for
seasonal fluc-
_tuations the two
) storage dams
' will have a com-
bined capacity
of 46 ML. The
acidic water will
firstly undergo
a neutralisation
process using
CSIR’s lime/lime-
stone treatment
process. This in-
creases the pH

allowing metals such as iron, alumini-
um and manganese to precipitate out.

Following clarification, the water will
be treated using ultrafiltration (UF) to
remove any remaining metals. This
process will also remove any bacteria
that might be in the water. About 500
UF membranes will be installed. This
will be followed by reverse osmosis
using spiral membranes to remove re-
maining salinity. Just under 1 200 RO
membranes will be used. The mem-
brane treatment process is repeated
three times to ensure maximum yield
and maximum brine concentration.
Two identical process trains are

being established, each capable of
producing a minimum of 14 M¢{/day.

The treated water will be stored in two
10 M#/day dome-shaped concrete
reservoirs before being pumped to
an Emalahleni municipal reservoir
about 9 km away for distribution to
consumers. To ensure an uninter-
rupted supply all critical mechanical
and electrical components required
to keep the plant at full capacity must
have an installed standby.

The process will produce about
100 m3/day of brine and 100 t/day of
gypsiferous waste. The brine will be

Main components of the Emalahleni Mine-water Reclamation Project.

exposed of in evaporation ponds with
a capacity of 330 000 m?. All neces-
sary regulatory steps have been
followed to establish these hazardous
ponds which will be double plastic-
lined to eliminate any seepage.

An on-site laboratory will provide analy-
ses of the water for process purposes
that will also be used to check for some
basic parameters of the potable water
before it is pumped to the municipality.

The CSIR lime/limestone process is
used to increase the pH of the water
prior to ultrafiltration.
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Results from the demonstration plant
indicated that the pH levels of the
water was boosted from 2,9 to be-
tween 6,5 and 7,5. The total dissolved
solids count was reduced from as
high as 4 500 mg/t to 135 mg/t while
the sulphate content was reduced
from 3 500 mg/f to 80 mg/t. The
treated water is within the SABS 241
Class 0 drinking water quality limit.

FIRST FOR SOUTH
AFRICA

It has been a long and interesting
journey for the two mining companies
since the signing of their cooperation
agreement. Ingwe project engineer
Wendy Mey says the fact that two
competing mining companies have
cooperated to find a solution that will
not only benefit the environment, but
also surrounding communities, is a
milestone in itself.

At the time of writing the reclamation
plant was 20% complete. It is hoped
to complete construction before the
end of 2006, with commissioning
starting in early 2007. By the third
quarter of that year, the plant should
be fully operational.

Meanwhile negotiations are being
finalised with the Emalahleni Local
Municipality, with the final I's being
dotted and T’s being crossed on the
water supply contract. Gunther notes
that throughout the project regular
consultation has ensured that the
local authority’s interests have been
recognised. Tshwete confirms that
the municipality has been part of
the process from the start, and has
praised the mining companies’ ef-
forts in establishing a good relation-
ship with its prospective client.

In addition, a series of community
meetings have been held to appease
any fears the people of Emalahleni
might have with regard to drinking
treated mine-water. Tshwete says
communities have been well in-
formed, and a regular newsletter, in

After the pre-treatment process the water is clarified before being sent through

the ultrafiltration membranes.

Spiral reverse osmosis (RO) membranes are used to remove salinity in the
water. Up to 500 RO membranes will be installed on the main plant.

which people can comment on the
project, and where queries can be
answered, has been suggested to
allay any future concerns.

Getting all the regulatory require-
ments in place has been quite a
challenge. A water supply licence
has never been issued for treated
mine-water in South Africa before,
for example. According to Gunther,
all the relevant authorities have been
represented on the project steering
committee to ensure the process
goes as smoothly as possible.

A similar project is now in the pipeline
for the Steve Tshwete (Middelburg)
area, where similar mine-water

management issues are being experi-
enced. Mey notes, however, that it will
not merely be a case of replicating
the technology. The area faces differ-
ent challenges, for example, there are
more open-cast mines, and the water
will have to be piped further. Studies
are ongoing to find the best solution
for this area.

It is anticipated that a regional water
supply company may eventually be
established to manage the distribu-
tion of the water treated by the water
reclamation projects. It is hoped that
these projects, as well as similar
future initiatives, will provide a long-
term solution to South Africa’s mine-

water problems. 1@.
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WATER AND HEALTH

All photographs courtesy of Corinne de Kock

An investigation by the Department of Water Affairs & Forestry (DWAF) has uncovered a
ticking health time-bomb in the Free State as dozens of mismanaged sewage treatment
systems are discharging disease-causing pollutants into the surrounding environment.
Lani Holtzhausen reports.

n the Free State, a significant pro-

portion of the municipal wastewater
systems are pond based (60), with
some 47 using so-called waste sta-
bilisation ponds alone. These are
usually located in the smaller towns,
several of which still use bucket
sanitation.

Waste stabilisation ponds, known
locally as oxidation ponds, are inter-
nationally accepted low unit cost
wastewater treatment systems suited
especially to smaller communities.
The ponds are large shallow basins
enclosed by earthen embankments
wherein the raw sewage is treated
by entirely natural processes in-
volving bacteria and algae. Such a
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wastewater treatment system would
consist of several ponds. The ponds
are closed systems and according to
South African laws are not allowed to
discharge into the environment.

HEALTH HAZARD

Recently, complaints from commu-
nities living close to some of these
systems prompted DWAF to investi-
gate the state of these systems in the
Free State. What they uncovered is
quite disconcerting. More than half of
the 47 systems are illegally discharg-
ing disease-carrying water into the
environment, either the open veldt or
nearby streams and rivers. This

was revealed at the EnviroWater

conference, held in Stellenbosch

in February. In addition, 13% of the
ponds are used for irrigation, in many
cases, illegally.

DWAF water pollution control officer
Corinne de Kock told delegates that
grab samples collected at the final
ponds revealed that the water would
definitely have an impact on human
health as all of the samples tested for
faecal coliforms exceeded maximum
allowable South African standards. In
addition, 66% of the samples tested
for ammonia exceeded the maximum
allowable standards of 2 mg/t while
levels of up to 170 mg/% of nitrate
were measured. “It is clear that in
many instances, these pond systems
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are an unacceptable risk to human
life and the environment,” said
De Kock.

DISREGARD TO
MAINTENANCE

In all of the cases, no fault could be
found with the design of the systems.
In fact, 70% of the pond systems
were found to be well designed.
Rather the poor water quality and
poor state of the systems stemmed
mainly from poor operation and main-
tenance as well as poor community
awareness.

“In the worst cases,
trucks merely dumped
raw sewage, mostly the

contents of the sanitation
buckets, into the ponds
and drove away. There

were no operators on site,

and no fencing or secure
access, allowing free
access to the ponds.”

This while oxidation pond systems
are not traditionally difficult to operate
and maintain. “It is quite simple re-
ally. Screenings both at the inlet and
within the ponds need to be cleared
and then either burned or taken to an
appropriate dumping site. In addi-
tion, vegetation needs to be cleared
from the embankments,” explained
De Kock. “On-site operators need
protective clothing and, most impor-
tantly, the systems have to be fenced
off to prevent nearby communities
from close contact with the ponds.”

In many cases, however, this was not
the case. While there are exemplary
pond systems, maintenance was
sorely lacking in many cases. “In the
worst cases, trucks merely dumped
raw sewage, mostly the contents of
the sanitation buckets, into the ponds

When maintained properly oxidation ponds are acceptable low unit cost ways of

treating domestic sewage.

and drove away. There were no
operators on site, and no fencing or
secure access, allowing free access
to the ponds.”

People were found walking on the
embankments, while children played
in the water. Animals, like cattle were
found to be deliberately kept on
some of the sites to graze and drink.
Most communities were not aware
of the potential hazard of these sys-
tems.

In the cases where there were opera-
tors, they were poorly resourced in
terms of operational equipment and
the necessary protective clothing.
One operator was found clearing
screenings from the ponds with his
bare hands. Furthermore, operator
facilities were sorely lacking at most
pond sites.

“This assessment has shown that
while waste stabilisation ponds

play a very important role and ap-
propriate waste treatment function

in the Free State, they are in many
instances failing in their primary
objective of effective abatement of
environmental pollution,” said De
Kock. “In fact, some of these systems

An investigation of oxidation ponds
in the Free State has revealed that
more than half are illegally discharg-
ing disease-carrying water into the
environment.

are ticking health time-bombs. They
are endangering surface water and
groundwater resources on which
many people depend for drinking
water. In some water-scarce areas the
communities are dependent on one
or two boreholes. It is the only water
they have got.”

The Water Wheel May/June 2006
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Will anything be done to rectify

the situation? “In many cases, the
managers of the local authorities in
question either seemed unaware

of the problems or apathetic. There
seems to be a severe lack of capac-
ity and finances to deal with these
issues,” noted De Kock. Some local
authorities told the investigating team
that they were waiting to upgrade

to conventional sewage treatment
systems. “However, if they cannot
even manage a supposedly simple
system, how will they manage a more
complex one?” asks De Kock.

DWAF has offered its assistance to
the municipalities in question in an
effort to rectify the situation. A basic
operations and maintenance manual
for oxidation systems has also been
compiled to assist municipalities in
this regard.

Top right: Animals, like cattle, were
found to be deliberately kept on some
of the sites to graze and drink.

Middle right: All of the pond samples
tested for faecal coliforms exceeded
maximum allowable South African
standards.

Bottom right: At the sites where
there were operators they were often
poorly resourced in terms of opera-
tional equipment and the necessary
protective clothing. This operator was
found cleaning the scum of the ponds
with his bear hands. '®‘
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A 10 M¢/day full-scale plant to treat toxic mine-water from the Grootvlei gold mine
using primary sewage sludge has been commissioned at ERWAT’s Ancor Wastewater
Treatment Works on the Far East Rand. Lani Holtzhausen reports.

he plant, constructed at a cost
Tof R15-million, is treating sul-

phate rich acid mine drainage
using the Rhodes BioSURE Process,
a patented cost-effective biological
treatment option developed over
nearly a decade with funds from the
Water Research Commission. This is
reported to be the first full-scale plant
of its kind in the world.

Polluted mine-water from under-
ground mine workings is becoming
an increasing problem in South Africa
as more mines close down resulting
in water, both from the surface and
underground, filling up the worked

out shafts and becoming polluted
with heavy metals and minerals.
Grootvlei, one of the last remaining
operational gold mines on the Far
East Witwatersrand Basin, pumps
about 75 M#/day of water from its
No 3 shaft to gain access to its gold
reserves.

FINDING A SUSTAINABLE
SOLUTION

Situated near the ecologically sensi-
tive Blesbokspruit Ramsar site, the
mine has actively sought sustainable
ways reduce ingress into its workings
and to cost-effectively treat the water

it pumps out. After careful evaluation
of several technologies, the BioSURE
process was selected.

For the last two years, the technol-
ogy has been tested through a 2
M¢#/day pilot plant situated at Ancor.
Construction started last year on the
full-scale modular plant using exist-
ing abandoned infrastructure at the
wastewater treatment works dating
back from the 1950s and 1960s.

In essence, the BioSURE technology
is a biological sulphate reduction

process where sulphate rich water is
placed together with primary sewage
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sludge which acts as a carbon donor
source in a reactor to create conven-
tionally-treatable biosolid waste.

THE TREATMENT
PROCESS

ERWAT project manager Leon Naudé
reports that, being a first, the con-
struction process was quite challeng-
ing, as the team had no reference
and the process had to be fine-tuned
while being built. He explains that,
first, the pumped mine-water is treat-
ed at a high-density separation (HDS)
plant to remove iron and condition
pH levels. Then it is pumped two kilo-
metres via a newly-constructed 10 M
capacity pipeline to the Ancor works.

The pipeline enters the works from a
northerly direction. This mine-water
is then mixed together with primary
sewage sludge in a mixing tank from
where a splitter box directs the ma-
terial to eight biological sulphate
reducing reactors or bioreactors. It
is interesting to note that these bio-
reactors are actually revamped
Dortmund tanks. The walls of

each tank was heightened for

— x =t

The polymer dosing station.
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Mixing

and split-
ter tanks

at the new
10 Mt/day
BioSURE
mine-water
treatment
plant at
ERWAT’s
Ancor
Wastewater
Treatment
Plant.

an increased capacity of about 1,25
Mé/day per tank. All tanks, manholes,
etc have been sealed to prevent the
escape of any hazardous sulphurous
gases.

The overflow water, now rich in sul-
phide is pumped through the main
pump station to another mixing box.
Here, iron slurry, a byproduct from the
initial HDS process is mixed
with the material before it is
again divided between four

reactor clarifiers for sulphide removal.
The overflow water from these reac-
tors now contains reduced sulphate
levels and virtually no sulphide.

From here the material is pumped

to Ancor’s biofilters for removal of

remaining Chemical Oxygen De-

mand (COD) and ammonia following

the conventional sewage treatment

process for eventual release

into the Blesbokspruit. The
capital investment
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cost was carried by Grootvlei, and
ERWAT is operating the plant on
behalf of the mine.

Naudé tells the Water Wheel that all
mechanical equipment has been
installed on an on-duty and standby
basis to ensure a smooth continuous
process. At the time of writing the
plant was gradually being ramped up
to full capacity. “We are quite pleased
with the outcome of the process,”
says Naudé. “This might prove the
long-term sustainable answer mines
have been looking for.”

ERWAT, which holds a licence for the
BioSURE process, is now looking

at similar technology to treat other
industrial sulphate-rich industrial ef-
fluent, such as tannery effluent. =gpy The final water pump station.

PROJECTS PROGRESS TO REDUCE INGRESS AT GROOTVLEI

part from treating its mine-water, Grootvlei has

embarked on several projects in an effort to re-
duce the volume of water pumped from underground.

Construction of the first project to reduce seepage
from surface water is nearly complete. This involves
the diversion of the Blesbokspruit in the vicinity of the
West Pit opencast complex to reduce infiltration from
constant upstream industrial discharge. It is antici-
pated that this project, valued at R9-million, will reduce
surface ingress by between three and five million litres
a day.

The next focus area will be surface ingress at the
No 8, 4 and 1 shaft complex. Underground water
quality and flow measurements indicate that industrial
discharges upstream of this area are affecting the
volume and quantity of underground seepage.

Speaking at a mine-water symposium in Johan-
nesburg earlier this year organised by the Geological
Society of South Africa, group environmental manager
Irene Lea said that, because of this third parties had
to be involved in finding a solution. “We have made
proposals to the Department of Water Affairs & For-
estry and the Department of Minerals & Energy in this
regard. They acknowledge that the process must be
facilitated by government, and have subsequently
proposes that a sub-committee be formed to which all
stakeholders participate.”

It is hoped that this committee will be initiated
soon so that the process can be taken further.
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Sowing the =4

Seeds of Knowledge

It has been recognised that, while water-efficient production technologies, such as
rainwater harvesting, can improve the plight of the poor, the mere creation of optimum
techniques are not enough. The Water Research Commission (WRC) is now funding
research, undertaken by Rural Integrated Engineering, into the best ways of
disseminating this knowledge to the rural communities who can benefit most.

mproving food security among

the poorest communities in South

Africa remains one of the govern-
ment’s most important development
thrusts. It is estimated that 35% of
the country’s population or 14 million
people are vulnerable to food inse-
curity and that 43% of households
suffer from food poverty. There is thus
a dire need to introduce measures
that will contribute towards increasing
household food and/or income.

One of the overarching principles of
the government'’s integrated food
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security strategy is that food insecure
communities should be made agents
of their own development. While
research into smallholder farming
has increased substantially in the
last decade, much of the information
generated has not been packaged
for use by resource-poor, ill-educated
community members.

The WRC project, which started
last year, intends to develop train-
ing guidelines for food insecure
households, and develop training
material incorporating indigenous

farming knowledge in efforts to im-
prove present farming practices and
systems. Research efforts have been
focused on rural villages in the former
homelands in KwaZulu-Natal, Eastern
Cape and Limpopo.

HOUSEHOLD GARDEN
PRODUCTION

The first step has been to identify
current practices and constraints

in household food production. It is
reported that in the coastal areas that
have a high rainfall, particularly the



WATER HARVESTING £

former Transkei, rural production has
become more important, and there
has been a re-engagement among
rural households of their agricultural
resources.

The application of rain-
water harvesting and inten-
sive gardening can make

a real difference, but the
villagers require a helping
hand in the initial stages.

It is believed that this re-engagement
is mostly as a result of increasing
levels of poverty and large-scale
retrenchments of migrant and formal
economy workers. Consequently,
households have been forced to
depend more on rural agricultural
resources and on household subsist-
ence production.

Yet, it appears that farming and even
gardening still play a negligible role
in the survival strategies of people
who are residents in the rural vil-
lage. These villages are essentially
‘suburbs’ of distant commercial and
industrial centres with a critical role
being played by urban wages and
state transfers. Household incomes
are depressingly low and there are
no reserves to take care of domestic
crisis or to finance initiatives.

It seems from case studies that dry
land; field-based arable production
does not rate highly in villagers’ liveli-
hood strategies. Household compo-
sition, often dominated by old people
and young children, militate against
field-based arable production. In vil-
lages subject to betterment planning,
increased risks of theft, personal
security considerations and stock
damage mean that arable production
in fields remote from the residences
are being considered too risky.

The more intensive inter-cropping
of maize, vegetables and fruit and

other food crops in fenced gardens
next to homestead is the most widely
practiced. This homestead garden-
ing is highly varied and differentiated,
from the desperate sub-subsistence
survival case to the more effective
surplus, storage and exchange
examples.

THE ROLE OF WATER

One way of increasing production is
through water harvesting, which is

essentially based on the principle of
depriving (natural or artificially) part
of the land of its share of rain (which
is usually not used productively) and
adding it to another part where it can
be used beneficially.

This involves, among others, captur-
ing the water that falls on the roof of
the homestead and storing it in an
underground tank. In addition, dur-
ing a rainstorm runoff water from the
rest of the plot can be gathered in

Disseminating information regarding optimum water harvesting techniques to
rural communities is essential if food insecurity is to be overcome.

With an estimated 35% of households suffering from food poverty, there is a dire
need to introduce measures to increase household food and income.
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2z WATER HARVESTING

Household gardening is probably the only viable aspect of village-associated
agriculture that can make a significant contribution to the livelihood strategies of
individual households.

Harvesting rainwater, here through the use of underground reservoirs, is one way

of increasing household food production, but community members need training.

drains made across the slope and
taken down to the vegetable garden.
This water can then be used to water
the garden during dry spells during
the rainy season or to make vegetable
production possible in the dry season.

Harvesting and storing water, however,
is only half the battle. Unless vegetables
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and fruit can be grown intensively so
that there is high production of top-
quality products the effort required will
not be justified. It is also important that
purchased inputs be kept to a minimum
since cash is such a scarce commodity.

This implies the application of pro-
duction methods based on organic

principles, as well as the use of inter-
cropping (growing different plants, for
different seasons, on the same piece
of land) and companion planting
(mixing plants that help each other
grow well), to name but a few.

THE ROLE OF LOCAL
GOVERNMENT

It is believed that household garden-
ing, in conjunction with limited live-
stock production, is probably the only
viable aspect of village-associated
agriculture that can make a sig-
nificant contribution to the livelihood
strategies of individual households.
However, it appears that this has yet
to be appreciated by many policy
makers.

Rural development is the direct
responsibility of the local government.
The promotion of the technology of
agricultural water use in homestead
farming systems for improved liveli-
hoods would seem to be in line with
the current deployment of community
development workers. These multi-
skilled public servants are being de-
ployed in communities to help people
access government services and
poverty alleviation programmes.

After training, these workers are
expected to have the ability to plan,
manage, implement, monitor, and
evaluate programmes in a wide array
of developmental disciplines, inclu-
ding water supply, agriculture, infra-
structure development, and health.

The application of rainwater harvest-
ing and intensive gardening can
make a real difference, but the
villagers require a helping hand in the
initial stages. This is a challenge for
the community development workers
and all concerned with the plight of
the villages.

The intention is that the guidelines be-
ing developed under the WRC project
will support the activities of these
community development workers. (B



SKILLS DEVELOPMENT s

Cartoons Teach Water Plant Operators

Lack of available skills, especially in rural areas, has often been blamed for poor
quality of drinking water. In an effort to improve skills levels, the Water Research
Commission (WRC) has published a new basic training manual to assist water

he manual, An lllustrated Guide
Tto Basic Water Purification Oper-

ations, is aimed mainly at entry-
level water treatment plant operators,
particularly those operating small and
geographically isolated plants. “The
people responsible for operating wa-
ter treatment plants play an important
and determining role in ensuring that
the quality of our daily water supply
conforms to the required standards,”
notes WRC CEO Rivka Kfir. “In this
regard skills development and train-
ing of water treatment plant operators
is a vital component of a consistent
and effective service — especially in
small water treatment facilities based

treatment plant operators.

in rural areas where support services
are not often readily available.

A dearth of suitable training material
especially for rural operator train-
ing prompted the WRC to fund this
project. The guide aims to provide
persons involved in conducting rou-
tine maintenance tasks and checks
on water purification works with a
better understanding of basic wa-
ter purification activities. It clearly
emphasises the important role that
these operators play in ensuring
that safe drinking water is sup-
plied to all communities. It is
intended for use by water care
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Particular attention has been given
to the needs of operators who have
limited literacy skills. It has been
developed in an illustrated colour
format, with wide use of cartoons, to
increase understanding of the under-
lying fundamental concepts to basic
water purification works.

An electronic slide presentation on
CD is also available for training
puUrposes.

o To order An lllustrated Guide to
Basic Water Purification
Operations (TT 247/05) con-
tact Rina Winter or Judas
Sindana at WRC Publications at
Tel: (012) 330-0340 or E-mail:

publications@wrc.org.zd @.
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() WASTEWATER TREATMENT

The new 15 000 m? balancing dam|is one of the
most expepsive features of the R70imillion project.

Engineers
Take on
Mother

Nature at

Hartebeest-
fontein

How do you upgrade a sewage treatment works while ensuring continuous operation
during one of the most severe rainy seasons in years? Just ask the project team at
ERWAT’s Hartebeestfontein Wastewater Treatment Plant where improvements totaling
R70-million are currently being undertaken. Lani Holtzhausen reports.

ocated to the east of Kempton

Park, on the East Rand, the
Hartebeestfontein works was origi-
nally established in 1977 comprising
three 10 M{/day treatment modules.
The plant treats wastewater from the
industries in Spartan and Isando as
well as households in the Kempton
Park area.

Wastewater is processed using a
two-stage activated sludge process.
Each stage is a complete processing
unit comprising aeration, clarification
and sludge return. The primary stage
is aimed mainly at Chemical Oxygen
Demand (COD) removal, while the
secondary stage is for nitrification.

In 1986, a side-stream Phostrip (bio-
logical phosphate removal) plant was
retrofitted. This was followed by the
addition of a third inlet works module
in 1992 and a single 15 M{/day treat-
ment works, resulting in the works’
total present capacity of 45 M{/day. In
1995, a tertiary treatment system was
designed and implemented to handle
chemical dosing to allow for more
effective phosphate removal.
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IMPROVING EFFLUENT
STANDARDS

The sewage treatment works has
historically been subjected to unusu-
ally high peak flows, at times affecting
the ability of the works to treat incom-
ing sewage optimally. This, in turn,
has affected the quality of the final
effluent released into the Swartspruit.
Since this discharge point is about

20 km upstream of the Rietvlei Dam,
a major drinking water supply source
for the Tshwane municipal area, it
was crucial that something be done
about the situation, reports ERWAT
project manager Leon Naudé. “The
current project will not merely improve
the quality of the treated effluent, but
allow the works to meet the standards
set by the Department of Water Affairs
& Forestry for 2010,” he told the Water
Wheel. The capacity of the works
remains adequate, however, and will
not be increased at this stage.

Design has been undertaken by
process consultant Bill Alexander,
while the civil and structural aspects
have been tasked to consulting

engineering company ARQ. Grinaker-
LTA has been appointed as the main
contractor, with ERWAT undertaking
the mechanical and electrical work.

BALANCING THE LOAD

One of the main features of the
project (and also one of the most ex-
pensive), has been the construction
of a new 15 000 m? balancing dam
to equalise the incoming load. The
dam was completed towards the end
of last year, and has already been
incorporated into the existing sew-
age treatment works. In addition, the
project includes the conversion of the
vulnerable sludge age system from
short to long, with aeration capac-

ity being added for better biological
nutrient treatment.

What makes the project especially
challenging is the fact that construc-
tion and rehabilitation work is ongo-
ing while the plant is in operation.
“We cannot leave the area without a
sewage treatment plant so only one
or two modules are shut down at a
time to allow the treatment process to
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continue,” explains Naudé. As soon
as infrastructure has been com-
pleted, the modules are connected
back on to the system. The project
team therefore works closely with the
operators of the plant.

The geotechnical aspects of the
project have caused several head-
aches for the project team to date.
The prevailing dolomitic conditions at
Hartebeestfontein have constrained
construction at times as site engi-
neers investigate the best way to
protect the integrity of the infrastruc-
ture, Eli Coetzee of ARQ reports from
the site. “Special attention has had to
be paid to the foundations of the ex-
tensions and design of the drainage
system. Infiltration of water into un-
derground structures has to be mini-
mised. This is being accomplished
by adding impenetrable layers inside
the concrete works, for example, the
balancing dam features a multiseam
system,” he says.

Drilling samples have shown that
past leakages have created under-
ground voids at parts of the site,
threatening the integrity of some of
the infrastructure. At the time of writ-
ing, investigations were continuing to
find the best sustainable solution.

Coetzee notes that the patience of
the project team has further been
tested by recent heavy rains, turn-
ing the site into a giant mud pool

at times. The rains also filled up
emptied tanks, preventing the effec-
tive search for leakages and making
necessary rehabilitation work difficult.
Despite these challenges, though,
the project team remains optimistic
that construction will be completed
before the end of the year.

At about 50% complete, improve-
ments in the quality of the released
effluent can already be observed.
There is no doubt that the project will
bring much needed improvement to
the performance of the Hartebeest-
fontein Wastewater Treatment Works.

Construction of one of the new aeration basins underway at the
Hartebeestfontein Wastewater Treatment Works.

The old aeration basins of modules one and two which are now being converted
into anoxic and anaerobic zones.

The new aeration basin for module four which features a diffused air system.
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(Glaciers:

Mount of Ice

oes the word ‘glacier’ make you
D think of a mountain of cold ice

and snow? This is because gla-
ciers require very specific climatic condi-
tions. Most are found in regions of high
snowfall in winter and cool temperatures
in summer. These conditions ensure that
the snow that accumulates in the winter
isn’t lost during the summer.

While most of the world’s glaciers are
found near the Poles, they exist on all

DID YOU KNOW?

The Kutiah Glacier in
' Pakistan holds the record for
the fastest glacial surge. In

1953, it raced more than 12
kilometres in three months,
averaging about
112 metres
per day.
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of the world’s continents, even Africa.
The glaciers of Africa are limited to
three specific geographic locations;
two volcanoes (Mount Kenya and
Kilimanjaro) and one mountain group
(the Ruwenzori).

Glaciers begin to form when snow
remains in the same area year-round,
where enough snow accumulates to
transform into ice. Each year, new
layers of snow bury and compress
the various layers. This compression
forces the snow to re-crystallize, form-
ing grains similar in size and shape to
grains of sugar. Gradually, the grains
grow larger and the air pockets be-
tween the grains get smaller, causing
the snow to slowly compact and in-
crease in density.

After about two winters, the snow turns
into firn — an intermediate state between
snow and glacier ice. At this point, it

is about half as dense as water. Over
time, larger ice crystals become so
compressed that any air pockets be-
tween them are very tiny. In very cold
glacier ice, crystals can reach several

hundred millimetres in length. For most
glaciers, this process takes over a
hundred years.

Under the pressure of its own weight

and the forces of gravity, a glacier will
begin to move, or flow, outwards and

downwards. Valley glaciers flow down
valleys and continental glaciers (ice

GLACIER FACTS

e About 10% of land area is cov-
ered with glaciers at present.

e Glaciers store about 75% of the
world’s freshwater.

e Glacierised areas cover about
15 million square kilometers.

e Antarctic ice is more than 4 200
metres thick in some areas.

o |f all land ice melted, the level
of the sea would rise about
70 metres worldwide.

e Glacier ice crystals can grow to
be as large as baseballs.

e Almost 90% of an iceberg is
below water — only about 10%
shows above water.




sheets) flow outward in all directions
from a central point. Glaciers dramati-
cally impact their surrounding environ-
ment by reshaping the underlying and
surrounding landscape as they move,
through both erosion and deposition.

Not all glaciers move slowly. For
example, surging glaciers experience
dramatic increases in flow rate, some-
times travelling as much as ten to one
hundred times faster than the normal
rate of movement.

At some stage glaciers will stop
growing and start to move in retreat.
As large glaciers retreat, the underlying
ground surface is typically scoured to
most materials, leaving only scars on
the underlying surface. Glacier retreat
results from increasing temperature,
evaporation and wind scouring. As
long as snow accumulation equals or is
greater than melt and ablation, glacier
health is maintained.

GLACIER SPEAK

Ablation: Loss of ice from a glacier caused by melting of vaporisation.
Arete: Sharp, narrow ridge formed as a result of glacial erosion from both sides.

§ Calving: The process by which ice breaks off a glacier’s terminus. (Usually the term is

reserved for tidewater glaciers or glaciers that end in lakes, but it can refer to ice that falls from
hanging glaciers)

Crevasse: Open fissure in the glacier surface.

Esker: A sinuous ridge of sedimentary material (typically gravel or sand) deposited by streams
that cut channels under or through the glacier ice.

Firn: Rounded, well-bonded snow that is older than one year.

Glacier terminus: The lowest end of a glacier. Also called the glacier toe or glacier snot.
Mountain glacier: A mountain or alpine glacier is a glacier that is confined by surrounding
mountain terrain.

Ogives: Alternate bands of light and dark ice seen on a glacier surface.

Sintering: The bonding together of ice crystals.

Sublimation: The change of state from ice to water vapour or water vapour to ice.

Sun cups: Ablation hollows that develop during intense sunshine.

Surging glacier: A glacier that experiences a dramatic increase in flow rate, ten to one
hundred times faster than its normal rate. Usually surge events last less than a year, but
periodically, it can last between 15 and 100 years.

Tarn: A small mountain lake or pool.
Valley glacier: A mountain glacier whose flow is confined by valley walls.

Over the past 60 to 100 years, glaciers
worldwide have tended toward retreat.
Alpine glaciers, which are typically
smaller and less stable to begin with,
seem particularly susceptible to gla-
cial retreat. Whether this is due to a
predictable climate trend or because
of increased human impacts on global
climate remains to be determined.

Glaciers are a natural resource on which
many people depend. For example, the
people living in the city of La Paz, Bolivia,
rely on glacial melting from a nearby

ice cap to provide water during the
significant dry spells they experience. In
Switzerland’s Rhone Valley, farmers have

irrigated their crops for hundreds of years
by channelling meltwater from glaciers to
their fields.

More recently, scientists and engineers
in Norway, Canada, New Zealand and
the Alps have worked together to tap
into glacial resources, using electric-
ity that has been generated in part by
damming glacial meltwater. In Japan,
there are tremendous amounts of snow,
but no glaciers. Because the country
endures frequent droughts, scientists
are now examining ways to create arti-
ficial glaciers that could provide more
water for people.

e For more information about glaciers
visit the US National Snow & Data
Centre's glaciers website

(bttp://nsidc.org/giacierd) "ty
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Learners go on Bug Hunt

In celebration of World Water Day on 22 March, learners from Pretoria and
Pietermaritzburg were invited to hunt for bugs in their local streams as they
learned about river monitoring and the importance of ecosystem health.

number of indices or guides
Aare used to calculate the

ecological state of a river.
One of these is the South African
Scoring System, also known as
SASS, which is based on the pres-
ence of families of aquatic inver-
tebrate fauna (for example, snails,
worms, crabs, insect larvae, mus-
sels and beetles) and their sensitiv-
ity to water changes. Their lifecycles
are short, so changes in the com-
position and structure of aquatic
invertebrate communities are often
the first signs of change in overall
river condition.

While learners in Pietermaritzburg
assessed a stream in the botanical
gardens, learners in Pretoria as-
sessed the Moreletaspruit, a highly

Colleen Todd of Resource Quality
Services at the Department of Water
Affairs & Forestry demonstrates

the assessment technique in the
Moreletaspruit, Pretoria.
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spruit. The fair to poor state of the stream demonstrated the challenges faced

by urban environmental managers with regard to increased stormwater runoff,

sediment, and increased risk of pollution from industrial and domestic sewage
as due to increased development in the city.

urbanised stream. Ramogale Sek-
wele of the Institute of Natural Re-
sources assisted the Pietermaritzburg
learners, while the Pretoria learners
were taken through the process by
Colleen Todd of Resource Quality
Services at the Department of Water
Affairs & Forestry and Piet Muller of
the Gauteng Department of Agricul-
ture, Conservation and Environment.

Learners made use of the mini-SASS
scoring system, a simplified version

of the original technique developed
specifically for school groups and
others who are not sufficiently skilled
to carry out a full SASS assessment.

The objective of the exercise was
two-fold: to make learners aware of
environmental issues, especially river
health, as well as enlightening learn-
ers about the various careers that are
possible in the South African water
sector, especially as far as bio-
monitoring is concerned. —®‘

For more on this and other careers
in water, see Water@Work available
from the Water Research Commis-
sion. To obtain a copy phone

Tel: (012) 330-0340 or
Fax: (012) 331-2565 or

E-mail: orders@wrc.org.za
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The School of Civil and Environmental Engineering
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Presents two THREE day courses on
URBAN DRAINAGE: 14-16 AUGUST 2006
Storm runoff estimation and requirements for

Division of Continuing Professional Development
University of the Witwatersrand, Johannesburg

)

&
good storm drainage design
Municipal drainage systems design
Computer modelling for urban drainage

WATER SUPPLY: 24 -26 JULY 2006

Water demand characteristics and projections

%
Water Demand Management and loss control

Water distribution system modelling and analysis

Financial analysis and cost recovery of water
Presenters

Prof Akpofure E Taigbenu, Rand Water Professor of Water Engineering &
Dr Adesola Ilemobade University of the Witwatersrand

*

%*

*
supply schemes

For further information please contact:
Lesley Stephenson
Fax: 011 339 7835

CPD, Wits
Tel: 011 717 7031

Stephensonl@ebe.wits.ac.za




ERWAT: tailored
business solutions
to your
wastewater
problems

Innovative wastewater solutions

Introducing the East Rand Water Care Company (ERWAT) wastewater management model - based on
technical expertise, a needs-based approach, scientific knowledge and proven success. We offer:

® Business orientated operational management from ® Technical support through the provision of electrical
consultation to cession and mechanical maintenance and related services

® Advanced chemical, bacteriological and biological ® Research and development in water-related areas
laboratory services ® Focused facilities design

® Industrial effluent treatment ® Industry-specific training in both the scientific and

® Provision and maintenance of process control operating fields

systems ® Project management services

Contact The East Rand Water Care Company
Tel: +27(0)11 929-7000 ¢ Fax: +27(0)11 929-7031 ¢ e-mail: mail@erwat.co.za * www.erwat.co.za
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