
cross South Africa, engineers have been
doing battle for years with strange life
forms in pipelines, but little is known
about this bacterium known as biofilm.

Its major impact is to increase friction by grabbing the
water with tentacles, rather like seaweed, thus,
decreasing the velocity of water flow and the
pipeline’s capacity.   

Whether it’s treated water, raw water, water effluent
or sewage, these slimy bio-growths are causing
capacity and performance problems in pipelines and
much head scratching in the water conveyance
industry.  However, a research effort between MBB
Consulting Engineers Nelspruit and the University of
Pretoria has answered a few slippery questions about
the behaviour of biofilm and hopefully will lead to
operational solutions to mitigate its effects and new
strategies for the design and maintenance of
pipelines to the benefit the engineering industry. 

The instrument of inspiration is the Lower Blyde River
Water Distribution (LBRWD) Network, which supplies
untreated, pressurised water to 109 farmers with about
8,000 hectares under irrigation. The Hoedspruit Air
Force Base, Hoedspruit town and other smaller primary
users also receive water from the system. Since its
inception in 2003, MBB has operated, maintained and
administered this 120km pipeline network.

“Comparison between hydraulic models and
measurements in the field has confirmed that the
actual energy loss is significantly higher than original
theory implied.  An investigation was launched to find
the culprit, which was discovered to be a gel like
biofilm growing inside the pipe. This bacterium grows
by oxidising naturally occurring low concentrations of
manganese and iron dissolved in the water of the
Blyderiverspoort Dam,” explains Org van Rensburg,
Project Manager for MBB Consulting Engineers. 

Biofilm growth in this network has exceeded
researchers’ expectations with up to 4mm on the
inside of the pipes, which range from 1,5m to 250mm
in diameter.  

The result is a reduction in water flow velocity and a
decrease in the hydraulic capacity of the pipeline.   In
other words, energy is “wasted” in turbulence instead
of being used to transport the water.  The overall
result is pressure losses, especially in low pressure
zones, and in summer when water demand peaks at
over 4 thousand litres per second.

Anton de Klerk, of Pretoria University’s Department
of Civil Engineering, is fascinated by biofilm and has
spent the last year immersed in slimy samples,
finding out exactly what  makes this bacteria tick.

Research shows biofilm growth spikes during rainfall
when additional organic material is washed into the
Blyderivierspoort Dam and that bacteria substantially
increases in the pipeline’s downstream section, due
to the sloughing off of biofilm upstream.

“We will continue taking samples for the next year to
widen our database with research into operational
solutions scheduled for 2013,” concluded Org van
Rensburg. 

MBB has constructed two experimental rigs, one at
the beginning of the system and the other at the lower
end.  These facilitate the collection of samples and
enable researchers to ascertain variance in behaviour,
growth and die-off in different flow conditions. �
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n these modern times of fast-paced
living, where instant gratification is the
order of the day, little seems
to be truly sustainable. Personal

relationships, business endeavours,
resolutions to improve the environment, both
natural and social, often fall by the wayside.
The word sustainability is derived from the
Latin sustinere and basically means to
maintain, to support, and to endure.

Sustainability begins with our personal lives;
creating a sustainable, enduring, happy and
secure environment for our families takes
hard work and dedication. Relationships have
to be nurtured and cared for. A sustainable
relationship requires people with a strong
commitment, which is both meaningful and
satisfying. The will to help one another,
contribute to each other’s growth and
support one another through the good and
bad times are also vitally important. At the
same time, each person has to take
responsibility for their own behaviour. 

Our work and professional lives require an
equal amount of commitment and hard
work. Sustainability is important to making
sure that we have, and will continue to have,
the water, materials, and resources to
protect human health and our environment. 

Creating sustainable communities in the
modern world is challenging. There are
nevertheless many ways for communities to
attain a more sustainable future. The
sustainability of a community depends on
creating and maintaining its economic and
environmental health, promoting social equity,
and encouraging community participation in
all facets of development. Aspects that need
to be taken into consideration when trying to
create a sustainable community include job
creation, energy use, housing, transportation,
education and health.

Creating sustainability on a national level
requires co-operation from all levels of
society, from top government officials down
to the man in the street. There cannot be a
break in the chain of co-operation if a
sustainable environment is to be achieved.
A truly sustainable environment can only
be achieved by supporting development
and conservation strategies that help
protect our natural environment, while
simultaneously ensuring economic growth,
and protecting social diversity. 

Development should always strive to reduce
atmospheric levels of pollution and
greenhouse gases, promote green energy,
and adapt to a changing climate. Helping to
manage, protect, and restore water
resources and ecosystems through their
sustainable management is critical to
ensuring sustainable development as is the
need to reduce material waste and chemical
contamination.

When contemplating a sustainable future it
may seem overwhelming, but if each and
every one of us tried in some small way to
make a difference, the domino effect would
make a substantial, combined difference to
the security  of our  well-being.

So let us travel through 2012 in a positive
way, by making environmentally sensitive
choices that may seem small and
insignificant at first but, if followed through
by many, will contribute significantly to a
better future.

Environmental responsibility is everyone’s
responsibility. Reduce your carbon footprint
at home and in the workplace by making
them environmentally friendly areas. Use
water efficiently, conserve electricity, and
reduce, reuse and recycle with enthusiasm
and dedication. �
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Let 2012 be remembered as the year we made a difference
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