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Unique piling solutions from Franki for the GFIP 2

on the CoVer
Franki Africa, part of the Esorfranki 
group, is working on numerous bridges 
for the Gauteng Freeway Improvement 
Project (GFIP). While the structures 
themselves are dramatic and admired 
by all, few people will take note of the 
ingenious and world-class geotechnical 
solutions Franki provides, including, on 
some of them, a unique Franki solu-
tion, the Odex Percussion or Rotapile
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Franki, part of the Esorfranki group, is 
working on two GFiP bridge contracts. 
The first, part of work package D in the 
Centurion area, includes the John Vorster 
bridge, the railway bridge, bridge ‘no 39’ 
– the southern onramp to the n1 next to 
the John Vorster interchange – and three 
bridges which form the ‘flying saucer’ 
interchange over the r21.

This piling contract, worth in excess 
of r30 million, was awarded to Franki 
by the Basil read, roadcrete africa, Dip 
Civils (BrDC) JV.

according to Franki contracts man-
ager Wynand Greyling, the geological 
conditions – typically dolomite with 
wad – made the rotapile the obvious 
solution. For the John Vorster bridge, 
the railway bridge and bridge ‘no 39’, 
97-no. rotapiles, 457 mm diameter, are 
being installed to depths ranging from 
15 m to a staggering 36 m.

“These are the deepest Odex piles in 
South african history,” says Greyling, 
“and going to such depths in dolomitic 
conditions is significantly challenging.”

He adds that time is also an issue 
on this contract as this section has to 
be ready by the World Cup. “The con-
tract commenced in november 2008 
and we are only able to work when a 
section becomes available to us. also, 
the huge volume of traffic has not 
made things easier, with our concrete 
delivery trucks often getting delayed 
for hours.”

“But we’re used to circumstances 
like these and we are progressing well 
with both the piling and the base 
grouting which has been necessary at 
the John Vorster bridge,” he says.

Base grouting, performed under low 
pressure of 6-bar, is sometimes neces-
sary when, for unavoidable reasons, 

O N  T H E  C O V E R

Big structures, like towers, 

skyscrapers and bridges attract a 

great deal of attention. The Eiffel 

Tower, the Empire State Building, 

the Sydney Harbour Bridge, the 

Burj Dubai and, closer to home, 

the Sentech (Brixton) Tower and 

the Nelson Mandela Bridge are 

iconic in their representation of 

what architects, engineers and 

contractors can accomplish. But 

the awe of these structures is 

confined to their visual spectacle. 

Little thought is given to those 

critical feats of engineering where 

the end product is hidden, quite 

literally, beneath the surface. This is 

the domain in which Franki Africa 

works. The company’s ingenious 

foundation solutions for a wide 

variety of structures, including its 

work on numerous bridges for the 

Gauteng Freeway Improvement 

Project (GFIP), have earned Franki 

the respect of its professional 

peers. While the structures 

themselves are dramatic, only a few 

will take note of the world-class 

geotechnical solutions provided 

by Franki, including, on some of 

them, a unique Franki solution – 

the Odex Percussion or Rotapile

1

Franki makes piling  history on GFiP bridges
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the compaction grouting sags, creating 
voids which have to be filled.

The Odex Percusssion Pile or 
rotapile, unique to Franki in the 
southern african region, has the ability 
to penetrate boulders and rock forma-
tions with socketing into hard rock ef-
fected rapidly using the ‘Down the Hole 
Hammer’ (DTH) percussion drilling 
technique. The pile is particularly 
suited to the karst conditions present in 
the dolomitic areas of southern africa.

The pile is easily installed with 
propriety casing systems which can be 
permanent and incorporated into the 
pile design to ensure pile shaft integrity. 
a range of pile sizes from 255 mm to 
610 mm in diameter can be drilled with 
the equipment available in the southern 
african region.

“While there are many advantages 
to this pile-type, including a good range 

of pile diameters, its ability to go to 
depths of more than 30 m, its ability to 
penetrate hard rock and boulder hori-
zons, high levels of pile shaft integrity, 
low noise levels and limited vibration, 
there can be problems – particularly in 
open-hole drilling – such as the loss of 
air return and the inability to flush the 
drilling spoil,” says Franki technical di-
rector Gavin Byrne. 

“The bottom line is that the rotapile 
is an excellent solution where applicable, 
but it requires extensive skills in the 
choice of drilling methodology, as well as 
a reasonably high level of operating skill if 
problems are to be avoided,” he says. 

“One of the things we had to be very 
careful of on this particular job,” says 
Greyling, “was the air blow-off of the per-
cussion drilling into the dense traffic. it 
took all our skills to minimise this.”

He adds that the other bridges on 

this section were more straightforward 
requiring 900 mm auger piles going down 
to depths of up to 12 m. The auger pile is 
very common in southern africa as it is 
ideally suited to the partially saturated 
cohesive and residual soils found in large 
inland areas of this part of the continent. 
a number of large industrial projects 
in South africa, including the Sasol 
oil-from-coal plants, Eskom power sta-
tions and arcelor Mittal steelworks are 
founded on the auger pile.

The second contract, worth 
r15 million and awarded to Franki by 

2 3

1  Oscillator (on the left) with casings installed, 

preparing for concrete pour; the reinforcement 

of completed pile is in the foreground
2  The Franki operation at the Elands interchange 
3  Rotapiles with a diameter of 

457 mm being installed up to depths of 

36 m for the John Vorster bridge

Franki makes piling  history on GFiP bridges
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the Siyavaya JV, is on work package 
E, which encompasses work on two 
roads – a 12 km section of the n3 to 
the southeast of Gauteng, between 
the Old Barn (Heidelberg) and 
Geldenhuys (M2) interchange; and 
a 4 km section of the n12 between 
the reading (r59) and Elands (n3) 
interchanges. Franki’s contract 
involves piling for the incrementally 
launched bridges, as well as other 
bridges, which includes the 400 m long 
bridge at the Elands interchange.

“Most of our activity is on the Elands 
interchange where 22-no. 1 200 mm 

diameter Oscillator piles up to 26,5 m in 
depth are being installed. This includes 
the piles for the ‘launch pad’ from the n3 
north to the n1 north,” says Greyling.

“at the Elands interchange the soil 
condition is bouldery, rocky and relatively 
unstable, making the Oscillator pile 
ideal,” he adds.

The main feature of the Oscillator pile 
is its ability to penetrate through rock and 
boulder layers and to socket into bedrock. 
These attributes make it an ideal pile for 
large river bridges and, of course, in the 
relatively unstable soil conditions at the 
Elands interchange.

Just four kilometres south of 
the Elands interchange, at bridges 
B629 ‘a’ and ‘B’, soil conditions are 
significantly different, requiring a 
different solution. “Here the conditions 
were similar to the ‘Oscillator’ area but 
the boulders were smaller – 100 mm 
or less and, also, access was more 
challenging. Given these conditions 
420 mm diameter Forum Bored 
piles, with load bearing capacity of 
600 kn per pile, were selected.

The Forum Bored pile, with its 
enlarged base, is a close cousin to the 
renowned Frankipile, and its relatively 
small and light piling equipment makes 
the system suited to sites with limited 
or difficult access.

This contract commenced on 
12 January 2009 and must also be com-
pleted in time for the 2010 World Cup.

Franki africa is part of the JSE-listed 
Esorfranki group. The company’s capabili-
ties, apart from piling, include soil-inves-
tigation, lateral support, ground improve-
ment, micropiling, grouting and cut-off 
walls. it has more than 40 production rigs 
and a staff complement of more than 800. it 
is also active in angola where it pioneered 
a new method of deck construction in 
Luanda harbour, as well as other african 
countries and the indian Ocean islands.

 inFo

Tammy Davies 

Esorfranki Limited 

011 822 3906 

tdavies@esor.co.za 

www.esorfranki.co.za

The main feature of the Oscillator pile 
is its ability to penetrate through rock 
and boulder layers and to socket into 
bedrock. These attributes make it an 
ideal pile for large river bridges and, of 
course, in the relatively unstable soil 
conditions at the Elands interchange
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Faceless, toothless and ineffective? 
local authorities under scrutiny
aS SOuTH aFriCanS WE have much 
to be thankful for. We have been winning 
world cups, and we have been paraded 
as a successful nation and a country in 
transformation and transition. We are 
meeting enormous and substantial chal-
lenges in getting ourselves ready to host 
the 2010 FiFa World Cup. Our massive 
transportation upgrades are elevating us 
into a world-class tier of excellence. We 
are indeed living in exciting times!

However, there is one glaring failure 
in our young democracy that is haunting 
both our citizens and our government. 
Our successes and achievements are 
dwarfed, in fact almost eclipsed, by our 
massive failures at the local authority level 
of government.

it is therefore very encouraging that 
President Zuma and his government have 
declared war on incompetence and cor-
ruption at local government level, as this 
level of government is one of the most 
important sectors in any country.

The grim reality is that it will take a 
long time to turn around local authorities, 
since many of them have gone beyond the 
lower limits of what is acceptable service 
delivery. Thousands of vacancies for civil 
engineering professionals at local authori-
ties obviously add to the challenge, as was 
described in the two Numbers and Needs 
publications researched and authored by 
allyson Lawless.

The radical changes on how business 
is conducted at municipalities include, 
for example, that councillors are now 
paid political appointees, which in itself 
carries huge risks, as has been substan-

tially demonstrated. in addition, many 
municipalities got rid of their engineering 
staff and their design, construction and 
operations teams, and now rely heavily 
on the private sector to service their 
needs. a fragmented model has devel-
oped and, instead of a one-stop shop for 
municipal services, the public are now 
sent from pillar to post across a city like 
Johannesburg – a factor that impacts 
heavily on citizens of the poorer com-
munities who do not necessarily have 
the means to get to these various service 
units. Furthermore, the municipalities 
and their so-called utilities are hiding 
very effectively behind incompetent and 
uninformed call centres – a blight that 
has also spread across the private sector. 
never before have municipalities, par-
astatals and private sector service organi-
sations been more faceless than now.

On the other hand we as citizens also 
need a change of heart, an attitudinal 
change in fact. The cultures of waste, non-
payment, neglect and destructive behav-
iour must become something of the past.

There is no quick fix. Even the pri-
vate sector cannot necessarily provide 
answers, as one needs equally strong part-
ners when dealing with PPPs, something 
that is sorely lacking since the engineering 
components in municipalities have been 
decimated, and many councillors unfor-
tunately simply lack the skills to deal with 
the complexities of infrastructure and 
services. informed decision-making on 
both sides of the fence is imperative. 

PPPs in the local authority arena are 
in fact presenting major challenges – as 

reality started dawning, the initial ex-
pectations and aspirations of some years 
ago have unfortunately turned sour. We 
cannot afford another round of failures, 
since the patience of citizens is run-
ning out. Maybe the models have to be 
reconsidered, as trust, understanding, 
realism and cooperation are key ele-
ments for PPPs.

SaiCE and its Section 21 Company, 
Civils Masakheni, are doing their best 
to facilitate skills development, and 
are about to revitalise their successful 
Local Authority Councillor Orientation 
Programme to assist informed decision-
making. 

in the SaiCE magazine of September 
(page 41) a fresh look at these issues was 
presented by one of our big consulting 
firms, confirming once more that the civil 
engineering profession is heeding, with 
empathy and understanding, the call to 
assist, facilitate and cooperate. if stake-
holders, affected and interested parties, 
and players in the field of municipal serv-
ices stand together, we Can get it right.  

We note with appreciation that the 
Department of Cooperative Governance 
and Traditional affairs (previously 
the Dept of Provincial and Local 
Government) has recently embarked on 
a turn-around strategy (TaS), which will 
be implemented in 2010. allyson Lawless 
represents SaiCE in this initiative.

a new dawn seems to be breaking 
– let us accelerate together towards the 
light at the end of the tunnel. The alter-
native, as the saying goes, is too horrible 
to contemplate. 
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P R O F I L E

tony Murray
WHEn anTHOny STuarT Murray 
was only a baby, his father held him up 
high above the crowds who were cel-
ebrating the coronation of the British 
king and Queen in 1938 and who were 
looking at the lights in Table Bay which 
showed the extent of the future harbour 
and reclamation works.

“One day, you will be able to walk 
down there, because there will be a large 
harbour,” he told his son, who would grow 
up to practise the very profession that 
builds, among others, huge projects like 
new harbours.

indeed, the young Tony was excited by 
engineering from an early age and liked to 
build little “mountain passes” for his toys.  
Fortunately he was not discouraged when 
he told a primary school teacher that he 
wanted to become a civil engineer and the 
reply was: “Isn’t there anything better you 
can do?”

earlY Career
after obtaining his BSc (Eng) from the 
university of Cape Town (uCT) in 1963, 
he worked for the firm Van niekerk kleyn 
and Edwards in namibia – as assistant 
resident engineer at the new Windhoek 
airport and then as resident engineer 
on road and drainage contracts at 
Grootfontein and Tsumeb.

after a year-long stay in London 
(1967-1968) where he worked as planning 
and programming engineer on the 
Wimbledon Common underpass and 
where he also learnt first-hand about 

essential project management skills such 
as critical path systems, he returned to 
the Cape and was appointed as assistant 
Engineer in the South Peninsula Works 
Office of the Divisional Council of the 
Cape. 

elsies riVer and atlantis
in 1973 the Council promoted and ap-
pointed him as engineer in charge of the 
Elsies river redevelopment project. at 
the time Elsies river was described as 
one of the worst slums in the country. an 
extreme example was where 114 people 
lived together with a number of dogs and 
two donkeys in an area the size of a tennis 
court!

Tony saw it as a huge challenge to 
bring decent living standards to the 
people living there. He gathered good 
understanding of the conditions and chal-
lenges, and then took a multidisciplinary 
approach to improve the infrastructure 
and housing conditions. 

The Council thus stepped in and 
housed people in transit camps while 
creating better living conditions: the area 
was cleared, while roads were built to-
gether with sewage, storm water drainage 
systems and electricity. Following the 
provision of such basic infrastructure, 
houses were built. Finally, people could 
move back into the area, where the houses 
were sold at highly subsidised prices.
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“in the process, i gained a tremendous 
respect and understanding of underprivi-
leged people,” says Tony.

up to the 1970s, the Divisional 
Councils had carried out most of their 
design and construction work in-house. 
"it was excellent training for young engi-
neers, and in many ways it is a great pity 
that the system has been phased out," 
Tony comments.

But the time had come for work to 
be designed by consulting engineers and 
put out to contract. One of Tony’s less 
pleasant tasks was to wind down the de-
partmental construction teams that had 
carried out much of the work in Elsies 
river. But the wisdom of this policy was 

soon apparent when more complicated 
projects appeared on the horizon.

another challenge during Tony’s 
seven-year period at Elsies river related 
to training. it started with a discussion 
between John Clark, the then Chief 
Engineer at the Council and Dr Franklin 
Sonn, at the time the Principal of the 
Peninsula Technical College. Sonn un-
dertook to set up a course to train civil 
engineering technicians if Clark could 
guarantee him six students a year for 
three years. Tony became responsible 
for the selection of candidates and in-job 
training at the Council. 

“There were about 600 applications. 
We short-listed 60 and chose six for the 

first intake. Some of the first trainees are 
still in the industry today.” 

Thus began the now-established 
courses for civil engineering technicians 
in the Cape. 

During this period Tony also com-
pleted a second degree – a BCom from 
unisa (1974), which he had started during 
his period in namibia. He wanted to 
become a project manager and felt that 
the commercial degree would give him 
relevant managerial skills to supplement 
his background as engineer. 

This degree and his involvement 
with the Elsies river project stood him 
in good stead when he was appointed as 
the project engineer for atlantis in 1980. 
indeed, the Divisional Council embraced 
the atlantis project because of the experi-
ence that had been gained in Elsies river.

at the time atlantis was targeted as a 
major growth area and Council saw this 
as a great opportunity to give a fresh start 
to people who had been living in slums 
and overcrowded areas on the Cape Flats.  
Tony reminded me that atlantis was 
originally planned for 500 000 people, but 
failure to attract sustainable industries 
led to the growth being limited to about a 
quarter of the planned size.

His period as atlantis Project 
Engineer (1980 – 1987) was exciting 
because it meant coordinating the plan-
ning of the whole town and required a 
holistic approach: it included not only 
town planning, the design and building 
of infrastructure, water supply and other 
services, and the creation of new housing 
development, but also promoting the area 
among industrialists.

1

2

1  Engineer in the making – Tony 

with one of his inventions in 1950 
2  Graduation from the University 

of Cape Town in 1963
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“We made it as attractive as pos-
sible for residents and investors alike by 
smoothing the way for industry and by 
building an attractive town for the people 
– including civic centres, green areas, 
sport fields and more,” he adds.

One of the main engineering chal-
lenges was that atlantis was not con-
nected to the metropolitan water supplies.   
it was found, however, that there were 
large aquifers that could be utilised and 
recharged.

”The CSir and consulting engineering 
firms all made contributions to the crea-
tion of an innovative system. We under-
took extensive research before making 
decisions, and among others i travelled 
to israel to look at their aquifer systems,” 
Tony explains.

The final solution used detention 
ponds for storm water to reduce the 
costs of large pipes. This was one of the 
first examples of storm water manage-
ment in the country and these ponds 
also meant that the water was purified 
to some degree before going back into 
the aquifer.

The entire system of storm water and 
sewage purification which was recharged 
to the aquifer and exploitation for potable 
water, won a SaiCE award at the time. 
Furthermore, similar technology is still 
used elsewhere in Sa and the detention 
dam idea has become general practice. 

“On the whole, atlantis meant my 
earlier project management dreams came 
true to a large degree,” says Tony. “Sadly 
however, the grand plan for a vibrant new 
city never materialised.”

beCoMinG a “ProFessional Client”
Tony says the joy of engineering has been 
that “my career moved in cycles which 
often had little direct connection with 
one another – although every bit of expe-
rience contributes to preparing one for a 
future challenge.”

One such change in career focus was 
again initiated by John Clark. While 
working at atlantis, John had chal-
lenged Tony to find suitable and capable 
consulting engineers to undertake 
work on behalf of the Council. Tony 
responded by identifying candidates 
and initiating an evaluation process. By 
1992 engineering work undertaken on 
behalf of Council was spread among 47 
organisations.

“in essence, i became a professional 
client or client-engineer. The major task 
of the modern municipal engineer has 
become to identify and motivate projects, 
appoint the right consulting engineers 
and see each project through to the end. it 
also involves quality control and working 
in close cooperation with design teams 
and contractors to ensure that work is 
done according to specification. 

“Evaluating projects, selecting sup-
pliers and bringing it all together, is 
complex. The client-engineer needs 
a broad understanding of much more 
than engineering. He has to be multi-
skilled and able to advise and persuade 
decision-makers regarding the correct 
course of action. This requires com-
bining an understanding of technical 
issues with a high level of persuasive 
communication skills, business and 

3 4

5

3  Tony as Mr Birling in An Inspector Calls 

in 1978– amateur dramatics has always 

been one of Tony's keen interests
4  Tony setting out on the Windhoek 

Airport site in 1964 – note the open vernier 

instrument and tripod with solid legs 
5  Alison, wife Libby, Tony and Bruce 

admiring the newest member, Janet, in 1980
6  Tony, back row left, organiser of SAICE’s 

centenary congress in 2003, pictured with 

Dawie Botha (SAICE Executive Director), Allyson 

Lawless (SAICE president in 2000), Trevor 

Manuel (Minister of Finance at the time), and in 

the front row from left, Trueman Goba (SAICE 

president in 2002), President Thabo Mbeki (who 

delivered the keynote address at the congress), 

and Faried Allie (SAICE centenary president)
7  The quizmaster quizzed! Bob Blyth and Roger 

Crook dispute an answer to the icebreaker quiz 

at a dinner of the SAICE Western Cape Branch 

in 2006. Wife Libby finds it all very amusing
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financial management acumen, an un-
derstanding of municipal and contract 
law, and project management – and 
especially also excellent community 
networks and relations,” he explains.

Tony says he became a "professional 
client" on his appointment as Director 
of Works of the Western Cape regional 
Services Council (rSC) in 1987. in that 
year the divisional councils were dissolved 
and replaced by regional services councils 
with a new source of income in the form 
of levies on business. The Western Cape 
rSC covered the Cape metropolitan area 
plus Stellenbosch and Paarl.

“The job of the rSC was to provide in-
frastructure where the need was greatest, 
so my task was to identify possible 
projects, and then motivate and submit 
them for consideration.”

One such example was where an old 
weir structure had become unstable and 
was threatening the whole of Hout Bay. 
The Hout Bay river Erosion Control Weir 
that was built subsequently, won a SaiCE 
award in 1994. Similarly, the Sir Lowry’s 
Pass river Canal project had won a SaiCE 
award the previous year.

Tony was promoted to Deputy Chief 
Director of Engineering at the rSC 
(1990) and then acting Chief Director of 
the interim Cape Metropolitan Council 
(1995). During the years before taking 
retirement from the CMC in 1998, it 
became his job to prepare the way for 
the permanent council and inform and 
train  newly-elected councillors  about 
the functions and activities of the engi-
neering department.

saiCe – and More
after his retirement, the ever-energetic 
and visionary Tony Murray promptly 
found new challenges. He started the MG 
associates consulting firm together with 
rory Gilmore and also devoted more time 
to writing. Over the years he has been the 
author of numerous professional papers, 
as well as being a regular contributor to 
Civil Engineering, but his current projects 
are larger in scope. among others his 
book about the history of the major con-
sulting firm ninham Shand will be pub-
lished soon and he has written a history 
of the catchment systems of the greater 
Cape Town area.

in addition, his involvement with 
SaiCE and other professional organisa-
tions intensified. He is a former com-
mittee member of the Western Cape 
branch of the institute of Municipal 
Engineering of Southern africa (iMESa), 
a current member of the review Board for 
national Building regulations and a past 
president of the athenaeum Trust.

Tony has been a Council and 
Executive Board member of SaiCE since 
2000. He is also a past chairman of the 
SaiCE Western Cape Branch and was 
Congress Chairman of SaiCE’s centenary 
celebrations in 2003. He has been a main 
contributor to nominations for Fellows 
and Honorary Fellows of SaiCE and has 
nominated more than 100 Fellows and 
written the citations for five Honorary 
Fellows.

Tony's passion is to improve the 
image and status of engineers among 
various groups – particularly decision-

makers. Much of his writing and lec-
turing has been done with this in mind. 
"The damage done by politicians who 
consigned engineers, their experience 
and advice to the scrap heap is only just 
beginning to be repaired. Engineering 
should enjoy the same status in the 
community as other professions. We are 
equally well qualified and leave good 
things in our wake, but many people – 
particularly in the corridors of power 
– have too  little appreciation of our role 
and function. 

"However, it is also true that, in order 
to gain and retain the respect of others, 
we have to be mindful of our own her-
itage. This is why i have been emphasising 
the achievements of our predecessors and 
the way in which they brought economic 
development, health and prosperity to 
South africa.”

in addition to his historical perspec-
tive, Tony also looks towards future gen-
erations. He has been actively involved in 
the training and mentoring of the young 
engineers of tomorrow, drawing on tools 
that had not been used extensively before 
and which he had introduced throughout 
his career. For instance, he was one of the 
first people at the Council to use a laptop 
computer and thus take his office wher-
ever he went.

“The software for keeping track of 
the activities of the various consulting 
engineering firms working for the Council 
was fairly basic, but it made a big differ-
ence,” he says. “also, at the time when we 
were educating new councillors, i made 
use of electronic presentations. Today it 
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is commonplace, but in those days it was 
considered new and innovative.” 

Tony thus used this expertise to 
develop electronic presentations and 
guidelines for use as part of SaiCE’s 
career guidance programmes. another 
aspect of his involvement with potential 
young engineers, was to help organise the 
SaiCE bridge-building competitions in 
the Western Cape and presenting lectures 
to the participants.

“again, one thing lead to another,” 
he smiles. “While going through the 
various types of engineering for the ca-
reer guidance talks, i remembered that 
one of the early skills of an engineer was 
lighthouse building. i developed that 
fact into a lecture for historical groups 
– and that grew into a whole series of 
talks about the history of engineering, 
which was presented, among others, at 
the uCT Summer School.” 

as an extension of these activities and 
his experience regarding the evaluation of 

candidate engineers, he became a panel 
member for professional reviews of candi-
dates for both ECSa and SaiCE.

another SaiCE assignment re-
lated to training started when allyson 
Lawless asked Tony to write a manual 
for municipal councillors. The resultant 
product was accompanied by a series of 
19 PowerPoint presentations.

as first chairman of SaiCE’s 
History and Heritage Panel, he was 
at the right place at the right time 
when the american Society of Civil 
Engineers suggested that a South 
african engineering project should be 
nominated for international Heritage 
Landmark status. The committee 
considered many projects, but finally 
settled on the Woodhead Dam on top 
of Table Mountain.

“We were delighted when the status 
was confirmed. This was a worthy 
project because at the time when it was 
built (1897), it was the biggest dam in 
South africa and the first stonemasonry 
dam built to store water for Cape Town. 
But even more importantly, it is still 
part of the Cape Town water supply. 

actually, it is a very romantic project 
with many stories,” says Tony.

i wondered out loud whether this 
might be the topic of a next book, but 
Tony simply smiled and said: “There are 
many interesting projects of a historical 
nature in the pipeline ..…” 

looKinG baCK
asked about what he regards to be the 
highlights of his career, Tony mentions 
the involvement with the Elsies river 
Project as very satisfying because of its 
benefits to that community.

“Then of course there was atlantis. 
it was a very wide-ranging and large 
assignment because it involved so many 
disciplines and tested my project man-
agement skills. Later, i was excited and 
motivated by the opportunity to become 
a client-engineer dealing among others 
with colleagues, councillors and the 
communities.”

The period with the CMC – under-
staffed and with many additional duties 
– was “stressful but exciting”, and Tony is 
proud of the input he could make into a 
new system for local government.
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What about disappointments? “i 
admit that i was disappointed that 
atlantis didn’t develop and grow as it 
should have. i also regretted the scrap-
ping of the successful divisional council 
system. But although its successor, the 
regional council system, was politically 
flawed, it admittedly also did some very 
good work.”

The biggest disappointment, how-
ever, has been to watch the virtual 
disappearance of the respected Town 
Engineer in the new municipal systems: 
“in recent years i have become con-
cerned about the fact that the influence 
of the professional engineer has waned 
in local government – but i hope that it 
will resurge.” 

Who had the most profound influ-
ences on his career? Tony immediately 
mentions the broad thinking and vision 
of John Clark, as well as the authorita-
tive leadership and innovative thinking 
of ken Botha, the then Chief Engineer at 
the Council. “apart from them, i do not 
want to make any further exceptions – i 
have been blessed with warm personal 
friendships with many colleagues and 
value them all.”

So what does someone with such 
a broad understanding of civil engi-
neering and related issues perceive 
to be the biggest challenges for the 
profession? He believes, particularly in 
the case of municipal engineers, it is 
“to influence decision-makers to invest 
money and undertake those infrastruc-
ture projects that will help South africa 
to move forward. it is very important 
that this is done in a sustainable and 
environmentally sensitive manner – not 
an easy task, but it can be done.”

beYond enGineerinG
i wanted to know more about Tony 
Murray, the man beyond the engineer, 
and the things that are important to him 
personally. He immediately describes 
himself as “a devoted family man”.

His charming wife Libby, whom he 
married in 1970, was born in the shadow 
of Devils Peak – an area where they still 
live. She tells me she “has always been 
fascinated by Tony’s work,” and he in turn 
credits her for being an excellent editor of 
his writings. Their three children – Bruce, 
alison and Janet – all followed in the 
financial footsteps of their mother’s side 
of the family and are currently pursuing 
professional careers overseas.  

“Being surrounded by so many ac-
countants has helped me over the years to 
ask some useful finance-related questions 
– among others when i chaired the SaiCE 
Finance and administration Committee,” 
he smiles.

Tony’s broad thinking as engineer 
is also reflected in his world beyond his 
profession. He confesses to being “in-
tense about all kinds of other things.” 
amateur dramatics is one of these 
interests and he was an enthusiastic 
actor, especially in earlier years. He 
also combined this hobby with his 
historical interests to write a history 
of the Pinelands repertory Society 
(1998), of which he is a life member and 
former chairman. He enjoys music and 
has an impressive and well-organised 
music library that reflects his enjoy-
ment particularly of traditional jazz 
and jazz lyrics.  

Photographs of Tony in cricket gear 
also tell that sport – especially cricket 
and rugby – is also important to him.  
He played cricket until the age of 60 
and became an umpire afterwards. He 
is a former chairman of the Pinelands 
Cricket Club and is still vice-president 
of that club.

Members of SaiCE will also know 
that he enjoys setting quizzes – particu-
larly the popular “icebreaker quiz” which 
has been a feature of SaiCE’s Western 
Cape Branch annual dinners for the past 
decade. Both Tony and Libby enjoy travel 
– locally and overseas – and gardening. 
indeed, their rose garden is a striking fea-
ture of their home.

“a Most interestinG Career” 
Tony Murray continues to be enthusiastic 
about a professional career in engineering.  
i am particularly struck by his excellent 
advice to young engineers – the same 
advice that was given to him once by an 
experienced engineer when he was young:  
“My boy, you’ll never get rich, but you will 
live comfortably and have a most inter-
esting career.”

That, in essence, also summarises the 
career of a civil engineer with a passion 
for the profession and a deep under-
standing of its contributions to modern 
society. 

When looking back, the answer to 
that primary school teacher is that there 
was indeed nothing better that Tony 
Murray could have become than a civil 
engineer. 
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Technology for infrastructure development:
is south africa well positioned?

U R B A N  A N D  R U R A L  E N G I N E E R I N G

whY is an inFrastrUCtUre 
disCUssion releVant?
importance of infrastructure
There is no doubt that infrastructure 
plays a major role in both economic 
and social development. in addition, 
construction activities form a sig-
nificant part of a country’s GDP – in 
South africa the construction industry 
contributes 3,6% to the GDP (STaTS 
Sa 2008) and has been growing three 
times as fast as the total South african 
economy over the past five years. 
Currently there is a decline in the rate 
of growth, mainly in the residential 
building sector, due to the crisis related 
to declining asset values in the uSa (the 
subprime problem), inflation and rela-
tively high interest rates. Economists 
are, however, of the opinion that this is 
a short to medium-term phenomenon 
that will correct towards the end of 
2009 (rust et al 2008).

The South african government 
has recognised the importance of in-
frastructure in a number of policies, 
such as the accelerated Shared Growth 
initiative for South africa – asgiSa 
(Sa Government 2006). The relation-
ship between economic growth and 
infrastructure investment in terms of 
gross fixed capital formation (GFCF) is 
internationally recognised, and depicted 
in Figure 1 in terms of a selection of 

developed and developing countries 
(investec 2005). integral to the growth 
objective in asgiSa is therefore the 
recognition that infrastructure invest-
ment in terms of GFCF should be lifted 
to 25% of GDP (with public and private 
sector contributions respectively at 
9% and 16%) in order to achieve the 
targeted 6% economic growth rate. This 
recognition is also evident from the 
South african government’s decision 
to make special budget allocations to-
wards infrastructure development (En 
2005). The striving towards improved 
infrastructure in South africa is, of 
course, also currently being fuelled by 
the expectations of a world-class FiFa 
World Cup event in 2010. However, 
South africa’s growth is currently being 
hampered by two key constraints: lack 
of skilled manpower and lack of ap-
propriate infrastructure (Bruggemans 
2005). in addition, in South africa en-
ergy use in buildings and the transport 
sector accounts for more than 50% of 
the country’s total energy usage (DSaS 
2005). This places special emphasis on 
sustainability aspects of infrastructure 
provision and maintenance.

Some investigations have been made 
recently into the state of South africa’s 
infrastructure and related policy and 
technology questions (SaiCE 2006; 
Milford et al 2001). it has also been 

stated that South africa has been living 
off a legacy of good infrastructure in 
the past decade and a half since the 
first democratic elections in 1994 
(Bruggemans 2005). Thus, infrastructure 
is now in dire need of upgrading and 
maintenance as is reflected in the recent 
injection of funds into infrastructure 
projects by the South african govern-
ment.

the importance of set in the built environment
in general science, engineering and 
technology (SET) have a broad impact 
on society, including the stimulation 
of economic growth (Bresnahan & 
Trajtenberg 2003) and a socio-economic 
impact (Goldman 1989). The role of tech-
nology in the development of a country 
was also highlighted by roux (2007), in-
dicating the relationship between the un 
Technology achievement index (Tai), 
GDP per capita and the Human 
Development index (see Figure 2). 

SET and innovation relating to 
disciplines in infrastructure provision 
are therefore major factors in ensuring 
that the infrastructure is of the desired 
quality and that it impacts optimally on 
both the economy and society. However, 
the SET base in the infrastructure 
disciplines is diverse and there are 
specific gaps in knowledge, especially 
pertaining to local issues such as local 
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environmental conditions (temperature, 
rainfall), local construction materials, 
the urban form relating to the apartheid 
legacy, rural development requirements, 
etc. This uniqueness in terms of the 
South african context makes it difficult 
to import foreign technological solutions 
into South africa. an example is the fact 
that European and uSa pavement de-
signs, including very thick asphalt bases, 
are not applicable in South africa and 
also not cost-effective (rust et al 1998).

it can therefore be argued that 
infrastructure is of great importance 
to South africa and SET supports the 
cost-effective development of quality 

infrastructure. The purpose of this ar-
ticle is to discuss how well South africa 
is positioned in terms of science and 
technology for the design and construc-
tion of quality infrastructure.

the state oF  
inFrastrUCtUre in soUth aFriCa
There is concern about the ageing state 
of infrastructure all over the world. The 
urban Land institute (uLi) in the uSa 
states that:

“The United States, in particular, and 
most of Europe stumble to repair and 
retool aging roads, plants, and levees that 
may no longer serve a changing paradigm 

for how people will live and work in the 
future” (uLi 2007).

The uLi also refers to the estimation 
by the World Bank that the projected 
funding gap for infrastructure in the 
uSa is ominously huge at uS$1,6 tril-
lion over the next five years (World Bank 
2007). asia’s needs are estimated at uS$1 
trillion over the next five-year period.

SaiCE (South african institution 
of Civil Engineering) recently assessed 
the state of infrastructure in South 
africa and developed an infrastructure 
report Card (SaiCE 2006). SaiCE 
reports that most of the infrastructure 
in South africa is in a fair, poor or 
very poor state and although the South 
african government has embarked on 
a programme of increased infrastruc-
ture spending, there is still a failure to 
invest in the maintenance and renewal 
of infrastructure. Some examples of the 
reasons for this situation are quoted by 
SaiCE as:

population growth outstripping the  N

provision of accommodation
a long history of neglect of maintenance  N

of infrastructure
the hugely successful roll-out of new  N

infrastructure, but generally without 
concomitant growth in the resources 
(principally skills and budgets) allo-
cated to looking after the infrastructure

R2 = 0,8422
R2 = 0,9106
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an overall skills shortage, especially of  N

engineers and artisans, and a slow rate 
of new entry into the profession
institutional changes (for example in  N

local government)
a number of unsustainable investments  N

having been made
Prior to 2005, public sector investment 
in South africa as a percentage of GDP 
dropped to less than half of that of pre-
vious levels. Thus adequate maintenance 
levels were not maintained in many areas 
(roads, railways) and new capacity ad-
ditions were kept to a minimum, with 
the emphasis shifting to other social 
objectives (Bruggemans 2006). This is 
exacerbated by the fact that the previous 
government did not acknowledge the 
infrastructure needs of the majority of 
South africans. in addition, the conse-
quential erosion of construction capacity 
was extremely detrimental, eventually 
halving the industry’s size relative to GDP 
compared with the preceding decades. 
The loss of critical engineering skills was 
severe. in addition, Bruggemans (2006) 
acknowledges the outdated nature of the 
technology knowledge and application 
base within South africa’s construction 
sector, particularly the built environment 
professional subsector which is in dire 
need of new technology to achieve higher 
productivity levels than in the past. 
Consequently, South africa faces signifi-
cant backlogs of essential infrastructure 
including dams, sanitation, roads, clinics 
and police stations. This has prompted the 
South african government to invest more 
than r600 bn in infrastructure projects 
over the three-year period from 2008 to 
2010 (Van der Merwe 2008).

logistics
The generally poor state of infrastructure 
in South africa, particularly transport 
infrastructure, also leads to high costs 
in logistics. in South africa the cost of 
logistics as a percentage of GDP is 60% 
more than that of the uSa (CSir 2008). 
The national Freight Logistics Strategy 
(nFLS) (DOT 2005a) considers the 
system to be “structurally incapable of 
appropriately allocating costs and raising 
efficiency”.

ChallenGes, trends and issUes in the 
soUth aFriCan inFrastrUCtUre seCtor
a number of studies recently inves-
tigated the current trends and issues 
related to infrastructure provision in 

South africa (rust & Venter 2004; CiDB 
2004, CSir 2005; rust et al 2008). These 
studies have highlighted the following 
as important issues to be considered:

There is significant concern about  N

the skills shortage in South africa, 
especially in engineering and related 
disciplines. Whereas Western Europe, 
north america, india and China have 
between 130 and 450 people per en-
gineer, only one of every 3 200 South 
africans is an engineer, thus we have 
a ten to twenty-fold disadvantage 
(SaiCE  2006).
The skills shortage also impacts on  N

capacity in all spheres of government 
which, in turn, impacts on service 
delivery.
The current worldwide recession is  N

also affecting South africa, although 
some economists are of the opinion 
that the effect in this country is de-
layed and that the country will take 
longer to recover from the negative 
effects. This is of particular impor-
tance for the “second economy” in 
which the built environment is a 
major driver in stimulating growth 
(yemek 2006).
Environmental issues are becoming  N

increasingly important. Cement 
production is, after the burning of 
fossil fuels, the biggest contributor 
to greenhouse gas emissions (Du 
Plessis 2002). The cement industry 
worldwide emits more than 1,9 bil-
lion tons of carbon dioxide per year 
(iEa 2007). Steel is one of the most 
energy-intensive materials to pro-
duce. Together, the production of 
iron and steel is responsible for 4,1% 
of global energy use (Wri 2000). in 
addition, the Department of Minerals 
and Energy reported that in 2004 
transport consumed 25,7% per cent of 
energy in South africa (DME 2006). 
This is second only to the 36% of en-
ergy consumed by industry.
in 2007 it was predicted that some  N

3,3 billion people – more than half 
of humanity – would be living in 
cities by 2008 (unPF 2007). By 2030, 
cities will be home to almost 5 billion 
people, with 81% residing in devel-
oping countries. Many of the new 
urbanites will be poor and probably 
unlikely to be able to afford infra-
structure service costs. However, un-
like other countries where birth rates 
are driving urban population growth, 

The generally poor state of 
infrastructure in South Africa, 

particularly transport infrastructure, 
also leads to high costs in logistics. 
In South Africa the cost of logistics 

as a percentage of GDP is 60% more 
than that of the USA (CSIR 2008). The 

National Freight Logistics Strategy 
(NFLS) (DOT 2005a) considers the 

system to be “structurally incapable 
of appropriately allocating 

costs and raising efficiency”
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in South africa it is migration from 
rural areas that is largely driving 
urban population growth (STaTS 
Sa 2007).
Housing remains a major issue for  N

South africa and currently the backlog 
is between 2,2 and 2,4 million houses 
(rust et al 2008).
The current traffic congestion expe- N

rienced in our cities will increase as 
the economy grows and as demand for 
private transport increases.

sCienCe and teChnoloGY FoCUs areas
The proposed research agendas from a 
number of local and international sources 
were analysed. These include:

agenda 21 for Sustainable Construction  N

in Developing Countries (Du 
Plessis 2002) 
South african Department of  N

Transport innovation and Technology 
research Strategy (DOT 2005b)
Transportek Foresight Study (rust &  N

Venter 2004)
a review of the South african  N

Construction industry (CiDB 2005) 
The State of Logistics Survey 2008  N

(CSir 2008)
Construction 2020 – a Vision for  N

australia’s Construction and Property 
industry (Hampson & Brandon 2004)
Strategic research agenda for the  N

European Construction Sector – 
implementation action Plan 
(ECTP 2007)
infrastructure 2007 – a Global  N

Perspective (uLi 2007)

The Strategic Highway research  N

Programme in the uSa (TrB 2007)
The main r&D themes relating to 
infrastructure as shown below were 
distilled from these reports. The topics 
cover most of the issues currently being 
viewed as important in terms of the 
need for r&D. These topics are at a 
fairly high strategic level and therefore 
they do not contain project-level detail. 

The main r&D and technology de-
velopment themes are:

Sustainability of infrastructure provision 
and operation, which includes aspects 
such as ecological buildings, use of 
renewable energy sources, recycling of 
waste and distributed municipal service 
provision (e.g. off-grid technologies).

Climate change mitigation, which in-
cludes resource-efficient infrastructure, 
alternative energy sources for buildings, 
energy-efficient construction and mate-
rials and energy-efficient road building 
materials (e.g. cool asphalt).

Resource-efficient transport, which 
includes alternative fuels and energy 
sources, and traffic management 
systems.

Advanced construction practice and mate-
rials, which includes improved construc-
tion methods, off-site manufacturing, 
rapid construction methods, lean 
construction, bio-materials for build-
ings, natural fibre composites, cement 
replacements, self-healing materials, 
lightweight metals, photocatalytic 
coatings and catalytic decontaminants, 
bitumen replacements, advanced road 

surfacings (such as thin concrete road 
pavements) and optimisation of road 
materials design.

Advanced infrastructure design, which 
includes modelling of smart buildings, 
optimisation of building performance, 
low-maintenance infrastructure, virtual 
construction technologies, advanced 
analysis methods (including finite 
element analysis), accelerated pave-
ment testing, dynamic road pavement 
performance evaluation and design 
methods, long-life road pavement design 
and advanced modelling, analysis and 
design of ports.

Advanced infrastructure operations, which 
include logistics analysis, supply chain op-
timisation, intelligent Transport Systems 
(iTS), building performance management, 
road asset management, road pavement 
overload control and traffic safety.

Poverty alleviation through rural infrastructure 
provision, which includes rural service 
provision and technologies for enhanced 
rural municipal service delivery.

The above indicates that there is sig-
nificant focus on infrastructure-related 
research internationally and to some 
extent locally.

CreatinG an enablinG enVironMent
infrastructure provision and operation 
is important to a number of government 
departments in South africa. in order 
to understand the national situation 
regarding research into infrastructure-
related topics, the medium-term eco-
nomic framework (MTEF 2007) budgets 

table 1 Medium-term economic framework budgets for R&D activity (R x 1 000)

Department 07/08 08/09 09/10

Dept of Transport R&D budget 31 536 33 186 36 082

Total budget 15 857 923 19 576 364 21 454 558

Percentage 0,20% 0,17% 0,17%

Dept of Housing R&D budget 89 979 110 680 171 222

Total budget 8 877 608 10 585 351 12 528 809

Percentage 1,01% 1,05% 1,37%

Dept of Provincial and Local Government R&D budget 30 649 32 181 36 096

Total budget 28 844 175 32 477 946 39 262 113

Percentage 0,11% 0,10% 0,09%

Dept of Public Works R&D budget 0 0 0

Total budget 3 693 120 4 122 101 4 708 448

Percentage 0,00% 0,00% 0,00%

CSIR (Dept of Science and Technology grant) R&D 33 000 33 000 33 000

TOTAL R&D budget 185 164 209 047 276 400

Total budget 57 272 826 66 761 762 77 953 928

Percentage 0,32% 0,31% 0,35%



Civil Engineering | October 2009 17

of these departments, as well as the 
amount invested by the Department of 
Science and Technology in the form of 
a grant to the CSir, were analysed and 
are shown in Table 1 (the information 
corresponds to the previous MTEF 
and refers to the previous names of a 
number of departments).

in the MTEF budgets shown above, 
the figures are usually listed under Policy, 
Planning and research, thus indicating 
that the full amount listed here is not 
available for research. in the case of the 
Department of Transport for example, 
only about 10% of the budgeted figure is 
currently available for actual research 
projects. nevertheless, even in this best-
case scenario the amounts invested in 
r&D are very low. The South african 
national research and Development 
Strategy (DST 2002) provides a target 
of 1% of GDP for r&D funding and in 
some circles a figure of 2% is touted 
as the required percentage to ensure 
that South africa continues to develop 
the knowledge and human resources 
required for the future. it is clear that, 
on average, the relevant government 
departments are not investing nearly 
enough funds in this important activity.

in addition to the above govern-
ment departments, there are parastatal 
organisations conducting research in 
infrastructure-related fields, for example 
the Water research Commission (WrC). 
However, the WrC focuses on knowledge 
areas such as water resource manage-

ment, water-linked ecosystems, water 
use and waste management, and water 
utilisation in agriculture – and not on 
water infrastructure per se (WrC 2008). 
The private sector in South africa also 
conducts some research, but the 2006 
national r&D survey indicated very low 
levels of research investment – from 2003 
to 2005 less than 0,3% of turnover was 
spent on construction research by the 
private sector, the public sector and the 
universities together (HSrC 2006).

a second problem currently experi-
enced in r&D is the means of procure-
ment of r&D services by government. 
Most departments follow the route of 
a strict tender process to procure r&D 
services. However, this leads to a number 
of problems:

a strict tendering process leads to over- N

emphasis on the lowest price, which in 
turn can lead to ever-decreasing project 
sizes with a resultant fragmentation 
of the research effort and associated 
under-delivery (rust 2008).
The dilemma is that if a solution to a  N

particular problem is so clear that it 
can be specified in a strict tendering 
process, then the process is probably 
not r&D-intensive, but rather in the 
nature of routine service provision.
in a call for proposals as part of an open  N

tendering process, the r&D organisa-
tion has to put a significant amount of 
prior work and thinking into the devel-
opment of such a proposal. Sometimes 
government departments then take 

these proposals and ask alternative 
organisations to provide a “quote” for 
doing the work. This leads to major is-
sues relating to the intellectual property 
associated with the prior thinking con-
ducted by the original organisation.
The above activities often hamper the  N

research organisation in conducting 
proper innovative r&D that will have 
significant impact.

a third problem is that, in spite of 
the importance of infrastructure and 
infrastructure-related technology, the 
national r&D Strategy (DST 2002) of 
South africa does not address this issue 
clearly. The strategy does not highlight 
infrastructure as an important research 
theme, nor does it place any focus on the 
related professional disciplines such as 
civil engineering and architecture. The 
same holds true for the current DST Ten-
year Plan (DST 2007).

The above problems combined put 
a significant hold on r&D directed at 
solving problems in the infrastructure 
sector. This scenario leaves the infrastruc-
ture sector in a position where funds for 
specific infrastructure-related r&D are 
diminishing, with the consequent loss 
of local knowledge, expertise and skills, 
which leaves the country in a “technology 
colony” position and makes it dependent 
on international resources (De Wet 1999). 
This is depicted in Figure 3.
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alternative approaches
There are many international and 
some local examples of alternative 
approaches to the procurement of 
r&D services by government. These 
usually involve dedicated medium to 
long-term funding for centralised r&D 
organisations such as the australian 
road research Board, the Belgian 
road research institute, the Transport 
research Laboratory in the uk, etc. 
Based on some of these international 
models, the following points are offered 
for consideration:

Infrastructure as a theme. in view of the 
discussion in this article, it is concluded 
that r&D in infrastructure-related sci-
ence and technologies in South africa 
should receive high priority in the na-
tional research agenda.

Infrastructure foresight studies. There is 
a dire need for a comprehensive infra-
structure technology foresight study 
that will assist in finalising the national 
infrastructure research agenda.

A comprehensive national infrastructure R&D 
strategy and agenda should be developed, 
prioritised and funded.

A national forum for infrastructure R&D 
co-ordination could assist in ensuring 
synergy between government depart-
ments and between government and the 
private sector in terms of developing 
and managing the r&D portfolio for 
South africa.

Partnerships with the private sector are 
extremely important to ensure that the 
full innovation chain from invention to 
commercial application is addressed, 
particularly in the current scenario 
where the infrastructure sector is 
growing rapidly.

Improved processes for R&D procurement 
need to be put in place to ensure that 
there is a holistic non-fragmented effort 
to address r&D in the infrastructure 
sector.

A centre of excellence in infrastructure 
research should be considered to ensure 
that critical mass in the diverse fields 
discussed above can be developed.

ConClUdinG reMarKs
The analysis done for this article leads 
to the following conclusions:

infrastructure is an important driver  N

of socio-economic development and 
poverty alleviation.
Science, engineering and technology  N

(SET) play an essential role in the sus-

tainable provision of infrastructure.
in the South african environment  N

there are specific SET challenges 
relating to infrastructure that are not 
being researched elsewhere in the 
world – mainly due to specific envi-
ronmental aspects, the nature of local 
materials and the apartheid legacy.
infrastructure-related r&D does not  N

feature significantly in the national 
r&D agenda.
Funding from government depart- N

ments for infrastructure-related r&D 
is very low – about 0,3% of the total 
budget compared with the target of 
1% in the national r&D strategy   and 
total r&D funding in the construc-
tion industry is as low as 0,33% of 
GDP.
r&D activity leads to the develop- N

ment of new human resources, and a 
lack of investment in infrastructure-
related r&D in the recent past has 
contributed to the lack of skilled 
infrastructure professionals in South 
africa.
Continued lack of investment in  N

infrastructure-related r&D will 
place the sector in the situation of a 
“technology colony” which makes the 
country dependent on international 
SET resources for the sector’s needs 
(international solutions and knowl-
edge are not always applicable in 
South africa).
The current system of infrastructure- N

related r&D management needs 
to be reviewed to allow proper co-
ordination between stakeholders (gov-
ernment and the private sector), for 
ease of administration and to ensure 
that a comprehensive r&D agenda is 
developed.

These are viewed as critical aspects 
for the infrastructure sector (govern-
ment and the private sector alike) in 
providing sustainable infrastructure for 
South africa to take the country into a 
future of continued growth and devel-
opment.
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SOuTH aFriCa HaS THE environ-
mental legislation in place to guide natural 
resources management and pollution 
prevention, and provincial and local au-
thorities have the key role in delivering on 
this mandate albeit within a cooperative 
governance framework. However, a lack 
of capacity, the skills shortage and limited 
understanding of sustainable development 
is undermining the South african effort.

Srk Consulting has been asked by 
provincial and local government au-
thorities to deal with a myriad of issues 
in the preparation of EMFs. The EMF 
concept is embedded in section 24 of the 
national Environmental Management 
act (nEMa) as well as its regulations; 
Chapter 8 (part 1) of the Gnr 385 pro-
vides further information on the scope 
and status of EMFs. Broadly, the EMF is 
a management and decision-support tool 
which provides authorities with informa-
tion about the “state of environment” and 
planning parameters. its purpose is to 

identify and spatially represent fields of 
potential conflict between sensitive areas 
and development proposals therefor.

EMFs provide an all-important stra-
tegic environmental input to planning 
tools such as the Spatial Development 
Frameworks (SDFs) and integrated 
Development Plans (iDPs) that guide de-
velopment in local authorities.

EMFs are being used to inform 
Environmental impact assessments 
(Eias), as required by nEMa regulations, 
which are generally project-focused and 
often limited in extent. They confer un-
derstanding of the larger context in which 
development takes place and the potential 
cumulative impacts that may arise if these 
activities are uncoordinated.

Brought into the fold of environmental 
management tools to provide support to 
decision-making, the EMF has resulted in 
more proactive public consultation, with 
input from stakeholders being an impor-
tant aspect of developing an EMF.
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Strengthening sustainable development –  
environmental management 

frameworks in south africa
The cry all the world over is for 

the more effective management 
of environmental resources and 

South Africa is responding, though 
much still needs to be done to 

assist government authorities in 
this endeavour. Already several 

government authorities have 
taken a lead in this regard and SRK 
Consulting is currently busy in four 

provinces developing Environmental 
Management Frameworks (EMFs), and 
the associated Management Plans, for 
government authorities in six regions. 

One project involves the Cradle of 
Humankind, a World Heritage Site

1
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The hope is that an EMF will give 
developers, whether they are in housing, 
industries or mining, a better under-
standing of the environmental conditions 
in a certain area. at the same time, it 
gives the authorities confidence about, 
and an understanding of, what can or 
cannot happen in an area. Furthermore, 
they offer local government a means of 
minimising ad hoc decision-making.

Cradle oF hUManKind (Peri-Urban)
Declared a World Heritage Site (WHS) 
in December 1999 by the united nations 
Educational, Scientific and Cultural 
Organisation (unESCO), the Cradle of 
Humankind (COH) comprises a unique 
complex of paleontological and palaeoan-
thropological sites that have yielded some 
of the most valuable evidence worldwide 
about the evolution of humankind or the 
human family. Embedded in the rocks of 
the numerous dolomitic caves in the area 
are the fossilised remains of hominids, 
their lithicultural remains and fossils of 
other plants, animals and pollen. These 
deposits are extremely rich and diverse, 
and are well preserved.

in addition to its global, scientific and re-
search value, the COH WHS has important 
ecological significance. The conservation of 
biological diversity in existing ecosystems, 
such as the Backenveld grassland which 

typifies the natural Highveld landscape, 
requires priority attention. Given its cultural 
and ecological importance and status, the 
COH WHS is a tourist destination for local, 
national and international tourists.

The area has experienced increasing 
development, with lifestyle estates and 
some tourism-related uses exerting 
the greatest pressure. This trend has 
prompted the authorities that have juris-
diction over the COH WHS, its proposed 
buffer and the Muldersdrift area, to com-
mission an EMF and Management Plan 
to assist in the conservation and manage-
ment of these areas.

Last year, the Management authority 
for the COH WHS, in association with 
a number of provincial and local au-
thorities, appointed Srk Consulting and 
nantso Holdings to develop an EMF and 
Management Plan for the WHS and its 
buffer zone in accordance with South 
african legislation, notably the national 
Environmental Management act and the 
national Environmental Management: 
Protected areas act.

a status quo report is now available and 
represents the first milestone in the process 
of developing a management framework 
and plan to guide the development and 
conservation priorities in the study area. it 
identifies key constraints on and threats to 
environmental assets, and highlights poten-

tial points of conflict between development 
and sensitive biophysical and cultural areas.

Public and stakeholder response to 
the status quo report for the Cradle of 
Humankind has been wide-ranging and 
strong, indicating the diversity of interests 
and sentiments in the study area. The 
general view of the EMF process is that it 
presents stakeholders – whether they be 
authorities, landowners or business activi-
ties – with a unique opportunity to put in 
place a framework to guide management 
and development in the area in the future 
so as to protect the natural and cultural 
assets of the COH WHS.  

MsUKaliGwa and albert  
lUthUli loCal MUniCiPalities (rUral)
The Msukaligwa and albert Luthuli Local 
Municipalities (MaLLM) in south-eastern 
Mpumalanga are characterised by sensitive 
natural environments and encompass the 
Mpumalanga Lake District (MLD), which is 
located around the Chrissiesmeer area. The 
MLD is renowned for its natural beauty, 
bird life, richness in amphibian species, as 
well as the unusually clean water within its 
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surrounding the Cradle of Humankind World 

Heritage Site, creating development pressure
2  Msukaligwa and Albert Luthuli Local 

Municipalities - Lake Chrissiesmeer



multiple lakes. The pans that make up the 
MLD are geomorphically unique in South 
africa. The MaLLM has high archaeo-
logical and cultural value as it contains 
many San rock paintings and is a growing 
tourism destination. it is also economically 
important for the agricultural and coal 
mining industries.

The area is experiencing immense 
pressure, specifically from coal mining and 
housing. The lack of development guidelines 
has meant that development has taken place 
mostly in an ad hoc and uncoordinated 
manner. There is therefore growing con-
cern that mining, especially opencast coal 
mining, can pose a threat to agricultural 
activity, water quality and ecological func-
tioning in the MaLLM area.

against this background, the 
Mpumalanga Department of agricultural 
and Land administration, together with the 
relevant local authorities, appointed Srk 
Consulting and nantso Holdings last year 

to develop an EMF for the area, including 
a Strategic Environmental Management 
Plan in accordance with South african 
legislation. The EMF will serve as a manage-
ment and decision-making tool to provide 
authorities with information about the 
“state of the environment” and associated 
planning parameters.

a status quo report is now available and 
represents the first milestone in the EMF 
formulation process. Based on a review of 
available literature and data and specialist 
analysis, the report represents the current 
state of the environment in the MaLLM 
area, identifying key assets, opportunities 
and constraints/threats, and highlighting 
potential areas of conflict between sensitive 
environments and development.

in addition to developing this EMF for 
the MaLLM area, Srk Consulting, in as-
sociation with BkS, is now in the process 
of developing an EMF for the Pixley ka 
Seme Local Municipality (PkSLM) which 

lies just south of the Msukaligwa Local 
Municipality. PkSLM is characterised by 
many wetlands and pan systems, and is an 
important water catchment area. Many 
endemic and threatened grassland species 
occur in the area and of particular signifi-
cance are the areas around Wakkerstroom 
and Luneburg. BkS is currently under-
taking an EMF for the remaining four local 
municipalities in the Gert Sibande District 
Municipality, which will contribute to a 
summary EMF for the district. Thus, these 
EMFs represent a unique opportunity to 
undertake and integrate EMFs for an entire 
district authority. 

Coastal Zone FroM the  
Great Kei riVer to Cannon  
roCKs (rUral, Peri-Urban, Urban)
in order to address the growing land-use 
pressures within the coastal zone between 
the Great kei river and Cannon rocks, and 
to address the provisions of Chapter 8 of 
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the nEMa Eia regulations, the national 
Department of  Environmental affairs, 
in conjunction with the Eastern Cape 
Department of Economic Development and 
Environmental affairs (DEDEa) and the 
relevant local and district municipalities, 
has appointed Srk Consulting, in conjunc-
tion with urban Dynamics, to develop 
an EMF for this area. The study area is of 
particular importance due to its immense 
scenic beauty, the presence of a number of 
highly sensitive coastal ecosystems and its 
eco-tourism value for the region.

a GiS-based multi-criteria decision 
analysis model was used to identify the 
most sensitive sites in the study area. 
key challenges in the study area include 
the different levels of town and regional 
planning completed for each of the four 
relevant local municipalities, competition 
for land between proposed peri-urban and 
rural housing developments and existing 
agricultural activities, inappropriate 

historical developments within the highly 
dynamic littoral active zone, the very lim-
ited potable water supply and pressures 
on effluent treatment capacity in certain 
areas. 

nelson Mandela baY MUniCiPalitY 
(Urban, Peri-Urban, rUral)
Srk is currently also developing an EMF 
for the nelson Mandela Bay Municipality, 
which includes Port Elizabeth, uitenhage, 
Despatch and surrounds. The comple-
tion of the latest iteration of the fine-
scale systematic conservation plan for 
the municipal area earlier this year by 
Srk Consulting and the subsequent 
integration of biodiversity conservation, 
housing, industry, agricultural and com-
mercial needs in nelson Mandela Bay 
Municipality have greatly assisted the 
EMF process. However, a key challenge 
that remains is the reconciliation of 
mining versus the needs of other sectors.

CitY oF CaPe town
For the City of Cape Town, a different 
approach was adopted for the compila-
tion of the EMFs that were developed in 
conjunction with the SDPs for each of the 
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3  The Morgan Bay cliffs are unique visual 

features within the Coastal EMF study area 

from Cannon Rocks to the Great Kei River
4  Nodal development on the banks of most 

of the estuaries in the study area is a typical 

feature between Cannon Rocks and the Great 

Kei River, such as here at the Bira River mouth
5  Historical challenges exist, such as 

inappropriate developments within the highly 

dynamic littoral active zone at Kei Mouth
6  The grassland at Glendower, west of Port 

Alfred, is one of the particularly important 

habitats within the coastal EMF study area
7  City of Cape Town viewed from 

Table Mountain (photo: Eric Coetzee)
8  City of Cape Town viewed from 

Lion’s Head (photo: Eric Coetzee)



eight planning districts within the city. The 
integrated EMF/SDP reports will form part 
of an SDF for the city as a whole. The EMFs 
therefore focused less on data collection 
and mapping, and more on integration 
with planning initiatives. Fortunately, a 
large amount of existing data was avail-
able for the city. unsurprisingly, the main 
challenges in Cape Town included conflicts 
between the limited developable space 
within the city and the extremely valuable 
biodiversity remnants that occur on much 
of the remaining open space within the 
metropolitan area. also, factors such as the 
city’s policy on development within areas 
vulnerable to a rise in sea level, coastal 
erosion and flooding, as well as conflicts 
between the need to protect the sensitive 
coastal environments and to provide ameni-
ties and recreational facilitates in previously 
disadvantaged areas were challenging. 
Therefore, once the EMFs had been drafted, 
an interactive process to reconcile city plan-
ning with the sensitive geographical areas 

identified in the EMFs was undertaken. The 
benefits of the integrated approach were 
seen in the increased relevance of the EMFs 
and their practical application in informing 
planning within the city.

Once the public consultation and 
review process has been completed, 
the integrated SDPs/EMFs will be sub-
mitted to the Provincial Department of 
Environmental affairs and Development 
Planning (D:Ea&DP) for approval. These 
integrated SDP/EMFs will provide spatial 
direction and guidance to the city’s iDP.

MsUndUZi MUniCiPalitY 
The EMF for the Msunduzi Municipality 
poses a unique challenge. The develop-
ment potential of the municipality has 
been recognised at a national and provin-
cial level, mainly due to its strategic loca-
tion along the n3 and Pietermaritzburg, 
the main centre within Msunduzi, which 
has been identified as the administra-
tive capital for kwaZulu-natal. This has 
resulted in a high urbanisation and popu-
lation growth rate. The municipality, how-
ever, has a large proportion of rural and 
peri-urban areas. Therefore issues to be 
addressed in the EMF span a wide range 
of potential land uses, such as industrial, 

residential, commercial and administra-
tive, agricultural and conservation.

The development pressure in 
Msunduzi, together with its environ-
mental sensitivities, results in two main 
issues that the EMF attempts to address, 
namely land use management and envi-
ronmental governance. The former will 
be addressed through the production of 
the spatial product which will highlight 
environmental sensitivities and identify 
the preferred and non-preferred land 
uses specific to different areas. issues 
around environmental governance will 
be addressed through the development of 
a sustainability framework which will, in 
turn, inform the development of action 
plans that will detail the work required 
during the implementation of the EMF.

ConClUsion
EMFs will provide developers, whether in 
housing, industry or mining, with a better 
understanding of the environmental 
conditions of a certain area. at the same 
time, they give the authorities confidence 
about and an understanding of the im-
plications of development, while offering 
local government a means of minimising 
ad hoc decision-making. 
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9  A view from Ferncliff Nature Reserve 

with the City of Pietermaritzburg in the 

background (photo: Rodney Bartholomew)
10  The giraffes of Bisley Nature Reserve with 

the City of Pietermaritzburg in the background
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U R B A N  A N D  R U R A L  –  L E S O T H O

Urban and rural rainwater harvesting in Lusikisiki?  
a fresh look at the Qaukeni water Master Plan
baCKGroUnd
Or Tambo District Municipality 
(OrTDM) faces a particularly daunting 
challenge in extending reliable and af-
fordable water supply to a predominantly 
low-income population in remote urban 
and rural locations. Qaukeni Local 
Municipality (QLM) in the Wild Coast 
drainage area (T60 on Figure 1) has 
exhausted its potential for conventional 
water development options and has an 
urban:rural sectoral water requirement 
of 1:3 (Figure 2). Water use by other sec-
tors (forestry, irrigation, mining, power 
generation) is insignificant, which points 
to the dearth of economic activity – and 
thus the prevalent poverty – in the 
area. However, if the current population 
shrinks as expected, there will still be 
some 300 000 people living in T60 by 
2025, without access to sufficient water 
for a decent living.

BkS Consulting Engineers investi-
gated a range of water resources options 
for the Mzimvubu development area as 
part of a Department of Water affairs 
(DWa) study in support of asgiSa-EC. 
Homestead rainwater harvesting inter-
ventions have an immediate impact on 
poverty and food insecurity, and the 
BkS work helped prepare for the cur-
rent DWa implementation of rainwater 

systems at homesteads in Qumbu near 
Mthatha, Lubala village, Lusikisiki, and 
several villages inland of Port St Johns 
(Figures 3 & 4). Further, the potential 
was assessed of a range of rainwater 
harvesting techniques to contribute to 
the Qaukeni Water Master Plan, de-
veloped for OrTDM by umgeni Water 
(OrTDM 2009a).

aiMs and obJeCtiVes
The objective of the Qaukeni rainwater 
harvesting investigation was twofold: 
firstly, to assess rainwater harvesting 
as an additional “arrow in the quiver” 
of OrTDM and QLM; and secondly, to 
develop the basis for an approach to the 
inclusion of rainwater harvesting options 
in Water Master Plans generally.

rainwater harVestinG oPtions  
For Urban and rUral aPPliCations
The most familiar form of rainwater 
harvesting is a roofwater tank next to the 
house. This in itself is worthwhile along 
the Wild Coast. However, the possibilities 
are much broader, including:

application of rainwater harvesting  N

in urban and rural, residential and 
public spaces
runoff harvested off both impervious  N

and pervious surfaces

above-ground and below-ground land- N

scape storage
above-ground and below-ground tank  N

storage (Figures 5 & 6) 
increasingly, rainwater harvesting 
is taken seriously around the globe. 
approaches across the developing 
and the developed world include  
the following:

Voluntary guidelines such as Best  N

Management Practices (BMPs), but 
also ordinances and building codes 

1

2
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stipulating minimum standards for 
various aspects of rainwater harvesting.
incentives to promote household adop- N

tion of rainwater harvesting, through 
subsidisation, tax exemption, etc.
Municipal provisions that allow “du- N

al-supply” systems within a residence 
– potable harvested rainwater sup-
plemented with water from a public 
water system, with appropriate back-
flow prevention to keep rainwater 
from entering the public water supply 
and appropriate automatic switching 
between the supplies.

Legislation requiring minimum  N

limits for rainwater harvesting 
implementation. For instance 
in Tucson, arizona, uSa, all 
commercial development and site 
plans submitted after 1 June 2010 
have to include a rainwater harvesting 
plan, and 50% of the estimated yearly 
landscape water budget is to be 
provided by rainwater harvested on 
site. in Jharkand, india, the municipal 
authority is moving to make water 
harvesting mandatory in high-rise 
buildings, and in Sydney, australia, a 

3

5

6

4

1  Wild Coast water reconciliation (DWAF 2003)
2  Wild Coast sectoral water 

requirements (DWAF 2003)
3  Rainfall is high, but the water frustratingly far 

from households and schools on the hills inland 

from Port St Johns (photo: M de Lange 2009)
4  On top of the world: DWAF subsidised 

household underground tank (30 m3), which 

captures surface runoff before it can escape into 

the deep valleys. Note the lockable trapdoor 

in the tank roof (photo: M de Lange 2009)
5  and 6  Using stone and wood, rainwater 

tanks can be aesthetically pleasing (Texas 

Water Development Board 2005)
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rainwater tank or alternative  
water supply must be plumbed 
in for outdoor water use and for 
toilet f lushing and/or laundry 
towards compliance with the BaSiX 
(Building and Sustainability index) 
building regulations’ call for a 40% 
reduction in mains water usage.
Singapore’s Changi airport system  N

collects and treats rainwater, which 
accounts for 28 to 33% of its total 
water used, resulting in savings of ap-
proximately S$390,000 per annum.
a Malaysian study focuses on the po- N

sitioning of rainwater tanks in high-
rise buildings to minimise the effects 
on structural stability. 

inCorPoratinG rainwater 
harVestinG into QaUKeni water 
Master Plan
Suitable dam sites within the Wild Coast 
drainage area (T60) have been virtually 
exhausted. The current Qaukeni Water 
Master Plan is based on a regional bulk 
water supply philosophy adopted by 
OrTDM, but the District Municipality’s 
intention is to integrate stand-alone 
systems into the proposed Qaukeni Bulk 
regional Water Scheme. The regional 
scheme (Table 1 and Figure 7) would 
involve the building of the Mzintlavana 
Dam in the Mzimvubu catchment north 
of T60, an 8,9 km rising main (500 mm 
in diameter) to a command reservoir 
about 10 km north of Flagstaff, and ap-
proximately 290 km of primary and sec-
ondary bulk pipelines across undulating 
terrain to link into existing reticulation 
supply schemes. The ongoing energy re-
quirement is for a total pumping head of 
330 m at an ultimate capacity of 31 Mℓ/d. 
in the absence of a significant local eco-
nomic base, capital and operational costs 
would require ongoing subsidisation.

at OrTDM’s joint LED and 
infrastructure Forum meeting in 
February 2009, the idea was tabled to 
assess the potential contribution of 
rainwater harvesting to the water supply 
situation in QLM. This article provides 
preliminary results on the extent to 
which rainwater harvesting could con-
tribute to local water needs. rainwater 
harvesting is often used in conjunction 
with other available water sources, 
including groundwater and existing 
reticulated supplies, but note that in 
this article, the focus is on the rainwater 
harvesting component.

7  Proposed Qaukeni Bulk Regional Water Scheme (ORTDM 2009a)
8  Lubala village and homesteads (photo: Google Earth images 2009)

table 1 Capital costs for Qaukeni Bulk 
Regional Water Scheme (from ORTDM 2009)

Item Cost estimate 
(incl VAT)

Dam R170 000 000

Treatment works R103 000 000

Pump station  
& rising main

R111 000 000

Command reservoir R57 000 000

Primary bulk pipelines R438 000 000

Zone 1 secondary bulk R124 000 000

Zone 2 secondary bulk R146 000 000

Zone 3 secondary bulk R209 000 000

Zone 4 secondary bulk R155 000 000

Total estimated cost (in-
cluding VAT) (rounded off)

R1 513 000 000

table 2 Required overall rainfall utilisation to supply 75 ℓ/c/d to Lubala households from the 
village footprint

Locality Approx. foot-
print area (m2)

Volume of 
rainfall at 915,5 

mm/a (m3/a)

Water required  
(5 people @ 75 ℓ/c/d)

(m3/a)

Required 
overall rainfall 

utilisation

Lubala village 
(580 people)

60 000 54 990 14 616 27%

Homestead 
(small)

2 000 1 833 126 7%

7

8
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rainwater harVestinG Possibilities  
in deeP rUral VillaGes in the area
Lubala village (31°11’33.83”S; 
29°29’53.45”E) has been earmarked 
as the War on Poverty village for the 
Eastern Cape. The DWa, through 
umhlaba CG (Pty) Ltd, is currently 
implementing limited rainwater har-
vesting interventions in Lubala as 
part of the War on Poverty. Currently, 
Lubala households depend on a spring; 
the yield of a recently drilled borehole 
was disappointing (OrTDM 2009b). 
Lubala will benefit from the proposed 
Qaukeni Bulk Water regional Scheme 
only in Phase 10: Zone 4 Secondary 
Pipelines, and rainwater harvesting 
options could provide immediate relief 
in the interim. Localised rainwater 
harvesting could also help improve 
groundwater levels.

Figure 8 shows the context for 
rainwater harvesting: a mixture of 
traditional thatch and corrugated roofs, 
relatively large open areas between 
dwellings, and vast areas of undevel-
oped space. in undulating terrain like 
this, fetching water from a stream could 
typically require a 30-minute walk 
down steep slopes.

table 3 Generalised values for rural household water needs and potential recycling

Water use/water 
need

Typical quantities 
needed

Quality required
Recyclable portion 

and quality

Domestic water – safe for drinking

Potable (drinking, 
cooking, dish-
washing)

7 ℓ per capita per day Safe for drinking
60% 
(mainly from 
dishwashing)

Domestic water – good for cleaning purposes

Domestic non-
potable (washing 
self, cleaning house, 
laundry)

65 ℓ per capita per day Clear water

70%
(good for most raw 
water uses)

Water for production

Vegetable gardening
Max 20 ℓ /m2/week 
(summer)

Raw water, but 
without toxins

0%

Fruit trees Min 20 ℓ/tree/week

Poultry
200 ml/adult chicken/
day

Small livestock
5 ℓ/adult goat/day 
(10% of bodyweight)

Large livestock
40 ℓ /adult cow/day 
(double if lactating)

Cement-block 
making

20 ℓ per 20 large blocks 
or 40 maxi-bricks

Raw water 
(but with no traces 
of sugar)

(Adapted from WRC 2009)

table 4 Rainwater harvesting for differentiated quality needs of rural households in Lubala

[a]
Domestic water – safe 

for drinking (roof runoff)

[b]
Domestic water 

–cleaning purposes 
(surface runoff)

[c]
Water for production 

 (surface runoff)

Inputs

Water capture area (m2) 40 3 000 3 000

Storage capacity (m3) 10 20 20

Initial wetting loss (mm rain) 1 10 10

Capture efficiency (%) 85 25 25

Water per capita per day (ℓ/c/d) 10 23 –

Number of people per household 5 5 –

Garden area – summer (m2) – – 40

Garden area – winter (m2) – – 40

Effective rainfall (%) – – 50

Results

Mean annual water harvested (m3) 18,4 42,3 40,7

Average number of empty tank days per year 1 0 1

Highest number of empty tank days in a year 31 9 20

Average of annual maximum consecutive dry tank days 0 0 0

Highest number of consecutive dry tank days 20 8 19

Dry periods in 1950–1999: Year [number of dry tank days] 1953 [31 d]
1956 [7 d]
1999 [9 d]

1953 [20 d]

Notes
A conservative 40 m2 roof size was used. A typical RDP house has a 60 m2 footprint.
Effective rainfall was set at 50% because in high rainfall areas, rain often falls on already wet garden beds.
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rainwater harvesting potential for lubala village
On the assumption that the overall 
rainwater harvesting yield potential for 
a village is a function of the average an-
nual rainfall and the footprint area of the 
village (at a minimum), we can calculate 
the overall rainfall utilisation (including 
all collection inefficiencies such as initial 
wetting losses before runoff forms, evapo-
ration, deep percolation and overflows due 
to inadequate tank and landscape storage) 
required to match local water demand.

The demand scenario adopted in the 
Qaukeni Water Master Plan is that water 
consumption would start at 25 ℓ/c/d 
and gradually rise to 75 ℓ/c/d by 2038. 
Population growth of 0% was assumed. 

Table 2 shows that at 27% overall 
rainfall utilisation, the annual volume of 
rainfall within the village footprint would 
be sufficient to supply the 2038 target of 
75 ℓ/c/d set in the Qaukeni Water Master 

Plan. By comparison, current water use 
where households fetch water from a re-
mote source is normally below 10 ℓ/c/d. 

Further, T60 has a low total populated 
footprint (Sa nightlights = 3,7% of surface 
area), meaning that we can expect the 
impact on Mar of 100% adoption of rain-
water harvesting in all T60 villages to be 
insignificant (also see WrC 2008a).

Practical considerations
Theoretically, enough rainwater falls 
within the village footprint to supply 
Lubala’s annual demand, but some prac-
tical questions remain: 

is it possible to create enough  N local 
storage to balance demand and supply 
across the seasons?
in practice, how can r N ainwater har-
vesting techniques be applied to pro-
vide water to Lubala?
Can it be done  N cost-effectively?

9  Evidence of pre-existing awareness of 

rainwater harvesting in Lubala. Lack of suitable 

roofing can be an impediment to some types of 

rainwater harvesting (photo: M de Lange 2009)
10  Combining “deep trenching” and 

“run-on” rainwater harvesting for food 

security, MaTshepo Khumbane harvested 

one ton of food off 220 m2 garden beds in 

winter 2002 (photo: M de Lange 2009)
11  Landscape water harvesting: 

concentration and storage of rainwater 

for food production (M Botha 2009)
12  Urban rainwater harvesting in public 

rights-of-way (City of Tucson 2005)
13  Public building example: water collection 

and storage locations (City of Tucson 2005)

9

10

11



differentiating water quality requirements
a range of rainwater harvesting tech-
niques can be applied if water quality 
requirements are differentiated, for in-
stance, for drinking, cleaning and produc-
tion uses (see Table 3).

rainfall harvesting Calculator
The new rainfall Harvesting Calculator, 
developed by Charles T Crosby and 
Charles P Crosby, draws on the 50-year 
daily rainfall records and other weather 
data in Sapwat3 (WrC 2008b). Sapwat3 is 
the latest version of the planning program 
that is utilised by DWa and the irrigation 
industry for estimating the irrigation re-
quirements of crops. Table 4 shows some 
results using the rainfall Harvesting 
Calculator for Lubala.

Grey water use
note that in Table 4 the same storage con-
figurations have been tested for [b] and [c] 
(see Figure 4). However, recycling of 70% of 
the water used in [b] can support 50 m2 of 
garden beds in winter. recycled flows are 
continuous, therefore three-day storage of 
grey water (e.g. a number of 200 ℓ drums) 
should suffice for this purpose. 

some practical solutions
Individual homestead solutions
Where good-quality hard roof surfaces 
are available, conventional roofwater 
tanks and guttering can be installed. a 
first-flush system (see www.searnet.org/
searnetfinal/demonstration.asp) ensures 
rinsing of the roof before water is allowed 
to enter the storage tank. 

Water harvesting off thatched ron-
davels remains something of a challenge. 
The simplest approach is to treat thatch 
runoff as normal surface runoff (see 
Figure 9). 

Low-cost silver-impregnated ceramic 
filtering is recognised as a viable home-
based water treatment option, but as yet 
availability in South africa is problematic. 
Other household disinfection options also 
exist, but there is room for further devel-
opment regarding affordable and manage-
able solutions for poor households.

Communal solutions
for drinking water
in the hilly terrain, one possibility that 
could be investigated for communal 
drinking water is to channel surface 
runoff through a permanent configura-

tion of vegetative and sand filters into 
a communal storage tank within a 
walking distance of 200 m of the home-
steads served. Such systems could be 
repeated throughout a village wherever 
topography and runoff permit. Many 
other innovations are possible.

Water for production
in contrast to water for potable and 
hygiene uses, water for production can 
also be stored in the soil profile. The 
following methods require no capital or 
operating costs other than the house-
hold’s own manual labour (Figures 10 
& 11):

Deep trenching N  of planting beds pro-
vides the food gardener with a perma-
nent solution to the limited soil water 
reservoir in the shallow soils that are 
typical of this area. 
Run-on N  is the practice of collecting 
and redistributing runoff to planting 
beds.

in effect, this is controlled passive ir-
rigation. During a rainstorm, surface 
runoff is channelled to a cut-off ditch 
along the top contour of the garden 
and distributes – both underground 
and through a network of footpaths – 
among the permanent deep-trenched 
planting beds, which are soft and 
absorbent due to the very high amount 
of organic matter mixed into the beds 
during their construction.

in Sapwat3 data input to the rainfall 
Harvesting Calculator, the effect of deep 
trenching is taken into account by set-
ting the soil depth at a healthy 0,6 m and 
assuming an intensive high-yielding pro-
duction regime – which is true of deep-
trenched gardens. Further computing 
development is still necessary to recog-
nise the considerable effect of run-on.
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13 1. Depressed planting areas
2. Raised pathways
3.  Detention area with overflow 

to storm drain
4.  French drain receiving over-

flow from rainwater tanks
5.  Detention area with overflow 

to storm water drain
6.  Assorted swales and micro-

basins in association with 
raised paths constituting a 
detention area
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These practices could become par-
ticularly significant where municipalities 
are struggling to cope with the water 
demand of hosepipes used to water food 
gardens from municipal supplies.

rainwater harVestinG  
in Urban ConteXts
The rainwater harvesting techniques 
identified above can also be applied 
successfully in urban settings such 
as Flagstaff and Lusikisiki Town 
(31°22’00.16”S; 29°34’59.91”E). There are 
various further techniques specifically 
developed for urban application. 

Passive irrigation
in urban landscapes water supply infra-
structure and energy requirements for 
landscaped areas can be reduced by:(1) 
creating depressed areas for planting; 
and (2) maximising runoff collection 
and storage capacity in the soil profile. 
in Figure 12 these principles are applied 
to a suburban street, and in Figure 13 to 
a public building (City of Tucson 2005).

Lawn
The rainfall Harvesting Calculator also 
provides a routine for calculating water 
demand for lawn. By creating deten-

tion areas as described in Figure 13, the 
demand on municipal supplies for wa-
tering public and residential lawns can 
be reduced considerably.

ConClUsions
rainwater harvesting provides a range 
of innovative possibilities for improving 
life for poor rural and urban house-
holds, and for reducing municipal water 
demand in both urban and rural set-
tings. South africa has yet to investigate 
the potential gains to municipalities of 
incentivising citizens’ adoption of rain-
water harvesting practices.

table 5 Some water harvesting techniques suitable for urban areas (adapted from City of Tucson 2005)

Goals for techniques and variations

Microbasins

Captures surface water from very small catchment areas and infiltrates it into the soil.
in a series �
on-contour �
1 �   w/pathway/driveway

local depression  �
inside curbed areas  �
2 �   in a parking lot

Swales on-contour

Captures surface water from small to moderate catchment areas and infiltrates it into the soil.
large scale  �
without berms  �
adjacent to paths  �
internal microbasins �

Swales off-contour

Captures surface water from small to moderate catchment areas and slowly conveys it down-gradient while it infiltrates into the soil.
pocket swales �
boomerang swales �
parking lot berms �

French drains

Captures surface water and rapidly conveys it underground in a subsurface trench. Maximises infiltration while minimising evaporation. 
subsurface pipe �
as "curtains"  �
3 �   branched 
4 �   across pathways

for roof drainage �
general surface flow �

Gabions

Slow surface water flow in very small drainages, capture detritus and sediment from water to fill in erosion cuts upstream of the gabion.
wire basket wrapped around rock �
loose rock gabions �

Water tanks/cisterns

Stores harvested water for later use.
above-ground tanks �
below-ground tanks �

Mulch

Aids water infiltration into soils, retards evaporation. Enriches soil nutrients, suppresses weed growth, helps reduce pollutants. Keeps soil tem-
perature lower in summer and warmer in winter.

organic �
inorganic �
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The rainfall Harvesting Calculator, 
used in conjunction with the program 
Sapwat3, provides a useful tool for 
analysing the possibilities and impacts 
of rainwater harvesting for all quaternary 
catchments in the country.

a wealth of documentation has 
been generated in various parts of the 
world that can now be drawn on to 
develop South african guidelines, Best 
Management Practices, municipal regu-
lations and incentives for the effective 
application of rainwater harvesting to 
the benefit of society and the environ-
ment. indeed, rainwater harvesting 
should become an integrated compo-
nent of all our water planning tools, 
such as reconciliation strategies, water 
services development plans and Water 
Master Plans.
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Rainwater harvesting provides a 
range of innovative possibilities for 
improving life for poor rural and 
urban households, and for reducing 
municipal water demand in both 
urban and rural settings. South 
Africa has yet to investigate the 
potential gains to municipalities of 
incentivising citizens’ adoption of 
rainwater harvesting practices
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Preparations going ahead to meet the water needs of the lesotho lowlands
The construction of the US$60 million Metolong Dam, some 35 km 
outside Lesotho’s capital Maseru, is being welcomed by people in the city 
and other communities in the region who will gain access to clean and 
safe drinking water when construction is completed in 2013. In all, around 
1 million people will benefit from the Lowlands water scheme

WaTEr iS OnE OF LESOTHO’S few 
natural resources and the country has 
made significant advances in ensuring 
sustainable access to safe drinking water 
for its people. Of 24 african countries 
sampled between 1995 and 2005, Lesotho 
was ranked third behind uganda and 
Ethiopia with regard to the success rate 
of improving the levels of service of water 
supply to its population, from informal 
untreated sources to formal water supply 
systems.

The Lowland area of Lesotho, which 
includes the more populous, less moun-
tainous western and southern third of the 
country, suffers severe water shortages 
and most of the raw water for treatment 
and supply to the capital city, Maseru, is 
currently derived from an intake on the 
Mohokare (Caledon) river, but this source 
is unreliable and of inferior quality.

The population of Maseru has grown 
by about 5% per year between 1996 and 
2006 (from approximately 150 000 to 
more than 250 000 people), and continues 
to grow as people are drawn by employ-
ment prospects in the garment sector 
which has burgeoned after benefiting 
from the uSa’s african Growth and 
Opportunity act (aGOa). This has re-
sulted in over 50 firms employing more 
than 50 000 people, mainly in the Maseru 
area. as a result, the availability and reli-
ability of water and wastewater service 

has become vitally important, and the 
government has set the supply of plentiful 
and reliable water to “wet industry zones” 
as a high priority.

water FeasibilitY stUdY
To secure a potable water supply, the 
Government of Lesotho commissioned 
the Lesotho Lowlands Water Supply 
Feasibility Study to assess the water needs 
for domestic, industrial and agricultural 
use in the districts of Maseru, Berea, 
Leribe, Butha-Bethe, Mafeteng, Mohales’ 
Hoek and Quthing.

The study was commissioned by the 
Lesotho Ministry of natural resources, 
through its Commissioner of Water, and 
the Lesotho Ministry of Finance and 
Planning, and funded by the European 
Development Fund (EDF) and the 
European union (Eu).

a British company, Parkman, was ap-
pointed in 2003 to undertake a feasibility 
study of various water supply infrastruc-
ture options to implement the provision 
of bulk potable water in the Lesotho 
Lowlands. Parkman appointed andy 
Pepperell, from the South african con-
sulting engineering firm Jeffares & Green, 
as their project manager and team leader. 

Parkman and Jeffares & Green had 
worked together previously, as Jeffares 
Green Parkman, on the BOTT (Build, 
Operate, Train and Transfer) project that 

brought potable water to some 60 million 
people in kwaZulu-natal.

The earth science consultancy 
Terratest was appointed to undertake 
the detailed geotechnical investigation of 
three dam sites. This was after some 15 
potential dam sites had been investigated 
by the study team.

a full environmental and social 
impact assessment with extensive public 
consultation was undertaken by locally 
based Sechaba Consultants.

Towards the end of 2004, after 20 
months of intense work by a team of 
23 experts and support staff, a seven-
volume, 1 200-page final feasibility 
report was published and delivered to the 
Lesotho Ministry of natural resources 
and the Eu. 

The report covered everything a na-
tional water master plan would require:

a detailed demographic and water  N

needs assessment
a review of the condition and capacity  N

of existing water supply works
economic and financial impact assess- N

ments
an evaluation of the institutional water  N

sector structures
identification of suitable water re- N

sources
an assessment of the environmental  N

impacts
the selection of optimum solutions N

preliminary designs and recom- N

mendations for the implementation 
of schemes needed to meet the future 
water demands (up to 2035) for the 
Lowlands region

in all some 18 potential river sources 
and dam sites were investigated, as well 
as groundwater sources, and the study 
recommended that conjunctive usage of 
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run-of-river, dams and, in some cases, 
groundwater sources, be used to ensure 
the reliability and sustainability of water 
supplies in the longer term.

The report also recommended that the 
Lowlands area be supplied from several 
regional sources such that six separate 
water supply schemes would result, also 
allowing for staged construction to enable 
investment in water supply infrastructure 
to keep in line with economic growth.

Further, the report identified a long-
term solution for bulk supply to Maseru 
and the peri-urban areas to be the 
Metolong Dam on the Phuthiatsana river, 
some 35 km from Maseru. The establish-
ment of river-extraction systems to serve 
the remaining parts of the Lowlands was 
also recommended.

bUlK water sUPPlY –  
detailed desiGn ProJeCt
On the basis of the feasibility study, the 
Lesotho govenrment obtained further 
funding from the EDF (Eu) to undertake 
the detailed design and tender documen-
tation phase.

an international competitive bid-
ding process ensued and the tender was 
awarded to the Lowlands Water Joint 
Venture (LWJV). Jeffares & Green was 
part of this international joint venture 
team which comprised SSi Engineers and 

1  Jeffares & Green’s Ian Marriott looking 

upstream towards the proposed site of 

the approximately 67 m high Metolong 

Dam on the Phuthiatsana River
2  Members of the local community crossing 

the river gorge on horseback. The advance 

infrastructure project will include new bridges 

for pedestrians and vehicles to maintain access 

once the Metolong Dam is in operation

1

2
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Environmental Consultants (with input 
from its Dutch parent company DHV), 
German-based Fichtner and Lesotho-
based GWC Consulting Engineers.

The 18-month project included 
reviewing water demands in the area, 
reviewing the flood and yield hydrology of 
river sources, confirming water demand 
and projected water requirements, con-
ducting geotechnical and environmental 
surveys, and consulting with public 
interest groups, as well as undertaking 
the detailed design and producing tender 
drawings and tender documents.

For the purpose of the study the 
Lowlands had been divided into eight 
demand zones, with a zone depicting 
an urban centre and village clusters en 
route having a population of 2 500 and 
more. For operation and management 
purposes, the original eight supply zones 
were grouped into five bulk water supply 
areas served by several “command” and 
distribution reservoirs placed strategi-
cally. The work to be constructed will 
comprise some 52 pumping stations and 
138 bulk treated water storage reservoirs 
for the eight different zones. The reason 
for the high number of reservoirs is that a 
number of smaller pumping stations have 
been positioned to boost water supply 
to more remote areas at the end of the 
main bulk water systems, which operate 
mainly under gravity flow. The largest of 
the reservoirs, which will service urban 
areas, range in capacity from 10 000 m3 to 
25 000 m3, while other large reservoirs are 
typically somewhere between 1 000 and 
5 000 m3 in volume. These large reservoirs 
are reinforced concrete structures and the 
remaining small reservoirs are pressed 
steel plate tanks.

The reservoirs and the length of distri-
bution pipeline in each area are:

Zone 1 (Hololo river) – 107 km of  N

pipeline with 17 large and 13 small 
reservoirs
Zones 2 and 3 (Hlotse river) – 144 km  N

of pipeline with 22 large and eight small 
reservoirs
Zones 4 and 5 (Metolong Dam in  N

the Phuthiatsana river) – 357 km of 
pipeline with 20 large and 26 small 
reservoirs
Zones 6 and 7 (Makhaleng river) –  N

124 km of pipeline with 19 large and 
four small reservoirs
Zone 8 (Senqu river) – 33 km of  N

pipeline with three large and six small 
reservoirs

The value of the works designed for this 
project was estimated to be in the region 
of r6 033 million.

MetolonG adVanCed  
inFrastrUCtUre ProJeCt Phase 2 
at this point the members of the above 
joint venture restructured to include a 
subconsultant, PHa, which is a Lesotho-
based town planning and architectural 
firm led by Dr Peter Hancock OBE, 
and bade farewell to the German firm, 
Fichtner. The new Lowlands Waterworks 
Joint Venture (LWJV) was born. The 
project director and team leader positions 
were both filled by Jeffares & Green staff 
– andy Pepperell and roshan roopchund 
respectively.

This new joint venture has partici-
pated in competitive tendering for several 
of the major water supply projects being 
implemented by the Government of 
Lesotho and funded by a number of agen-
cies, including the Millennium Challenge 
Corporation (uSa), the World Bank, a 
consortium of arab Banks, the Eu, the 
Government of South africa and the 
Government of Lesotho itself.

in 2008, the LWJV was awarded a 
contract to prepare Design & Construct 
Tender Documentation for a 75 Mℓ/day 
water treatment works to treat raw water 
from the proposed new Metolong Dam, 
and to supply treated water to Maseru and 
surrounding smaller towns and villages. 
invitations have recently been issued for 
Design & Construct contractors to ex-
press interest in this project.

Further tenders have been submitted 
by the LWJV for other consultancy 
work to be undertaken under the same 
funding programme, with some success. 
On 2 June 2009, Jeffares & Green’s andy 
Pepperell, on behalf of LWJV, signed a 
contract for the advanced infrastructure 
Project Phase 2 with the Metolong 
authority. The Meotlong authority was 
formed by the Government to manage 
and implement the development of some 
major water supply projects: firstly, the 
Metolong Dam; secondly, the Metolong 
water treatment works; and thirdly, the 
downstream bulk treated water convey-
ance systems. The total capital cost 
of these ventures is estimated at over 
uS$ 300 million.

These projects involve a multitude of 
other consultancies working in parallel; 
some are undertaking the Metolong Dam 
design; others are undertaking social 

and environmental impact assessments 
and management plans; and several 
others will undertake mitigation and 
benefication projects such as a 25-village 
WaTSan improvement programme and 
a 34-village electrification programme in 
the areas surrounding the dam and the 
location of the water treatment works.

The objective of the advanced 
infrastructure Project Phase 2 is to 
implement vital infrastructure ahead of 
the main water treatment works, dam 
and downstream conveyance system 
contractors, thereby ensuring that 
the tight implementation programme 
is achieved. Phase 1 of this project, 
undertaken by other consultants and 
contractors, included the construction of 
a tarred access road from Maseru to the 
site, the provision of a 33 kV powerline 
and 10 MW transformers to the site, and 
the construction of a small water supply 
package plant at the site to provide a 
temporary water supply.

The infrastructure to be con-
structed under this new, Phase 2, 
contract will include planning, design 
and construction supervision of exten-
sions to the existing main access road, 
a visitors’ centre, a commercial centre 
development area, contractors’ con-
struction camps, permanent housing 
for operational staff, reticulation of the 
water supply, power and sewerage re-
ticulation, telecommunications systems, 
a wastewater treatment plant, solid 
waste management, improvements to 
local rural access roads, a pedestrian 
footbridge and a vehicle bridge across 
the inundated area of the dam, as well 
as the refurbishment of some police sta-
tions, clinics and post offices.

These engineering services will be 
supported by a programme of geotech-
nical investigations, land surveys and 
the preparation by an Eia team of an 
Environmental Management Plan for all 
aspects of the works. The design phase 
of the LWJV contract will be completed 
within five months. Thereafter, construc-
tion supervision during the implementa-
tion phase will take a further 12 months.

The estimated cost of these works 
is some uS$30 million. The works will 
be constructed in stages with various 
priorities. The elements with the highest 
priority will be ready by mid-2010 to 
facilitate the smooth establishment of the 
dam, the water treatment works and the 
downstream conveyance systems. 
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PAST MASTER 23
James Cameron

FEW EnGinEErS in the 19th century 
went to university and most were arti-
cled to an established practitioner, by 
which means they would eventually be 
admitted to associate Membership of 
the institution of Civil Engineers. But 
in the early years the profession was not 
established, pupilages were scarce and 
the institution did not exist. Many gained 
experience as labourers and artisans and 
were recognised as engineers when they 
emerged from the pack to plan and ex-
ecute their own projects.

One achiever who took the hard 
route was James Cameron, who joins our 
list because he became the second City 
Engineer of Cape Town.  

He was born in the village of Murthly 
near Dunkeld, Scotland in 1800. after 
attending the village school he studied 
mathematics and chemistry at university 
in Perth, and he was then apprenticed to a 
carpenter. at the age of seventeen he be-
came fascinated by the work of missions 
and missionaries, and especially about the 
need in africa for "persons acquainted 
with mechanical arts and industry" and 
he decided to improve his skills with a 
view to serving abroad. in 1824 he offered 
his services to the London Missionary 
Society. This organisation was only too 
keen to enlist artisan-missionaries who 
could bring enlightenment to darkest 
africa not only by preaching, but by 
teaching practical skills.

James moved to Manchester to gain 
some experience with cotton machinery, 
which was regarded as useful equipment 
for an emerging country. His path to 
africa was, however, temporarily blocked.

Very sensibly the LMS insisted that 
their missionaries went out into the field 
married – and James had difficulty in 
finding a young lady who was willing to 
share the unknown with him. Eventually 

he met Miss Mary ann McClew, a brave 
lass with the required missionary spirit – 
but her parents objected and the Society 
felt she was unsuitable. There were some 
awkward moments before the obstacles 
were overcome,  and in May 1826 James 
and his bride sailed for Madagascar. 
after a voyage of seventy-seven days they 
reached the capital antananarivo.  

Madagascar in those days was a 
formidable challenge. Several mis-
sionary colleagues perished within days 
of reaching the island, victims of the 
dreaded Malagasy fever. Those who sur-
vived had to contend with unpredictable 
natives whose customs, if not understood, 
could end in torture or death by poison. 

Fortunately the Camerons arrived 
in the reign of king radamo, an en-
lightened monarch who appreciated the 
way in which the missionaries could aid 
the development of his people through 
economic as well as spiritual education. 
James taught chemistry and carpentry 

to the locals and instructed them how 
to make bricks and spin cotton.  When a 
printing press – an essential adjunct to 
spreading the Gospel – arrived without 
the printer, who had succumbed during 
the voyage to africa, he assembled the 
machinery and taught himself to operate 
it. (Copies of the first chapter of Genesis 
printed in this way are preserved in the 
South african Library.)  

Then the town needed a mill, and 
the mill needed water, and somehow the 
resourceful Cameron acquired the engi-
neering know-how to build a canal and a 
reservoir to supply the needs. He also sur-
veyed and produced a very professional 
map of the town. There are no records 
of how he gained the required skills or 
where he obtained the instruments and 
materials in such a remote place. 

in 1828 Madagascar fell under the rule 
of the despotic Queen ranavalona who 
banished Christianity and expelled the 
missionaries. Cameron soldiered on until 
1836, when he and his family relocated in 
Cape Town, where he soon became estab-
lished as a contractor and surveyor. 

in 1856 the Municipality of Cape 
Town was but two years old and the 
town was suffering from years of neglect. 
The streets were dusty in summer and 
quagmires in winter, the old canals had 
become open sewers, sanitation was ru-
dimentary and inefficient, and unsanitary 
practices such as pig-keeping in small 
backyards were rife. 

The first Town Engineer, Woodford 
Pilkington (son of George Pilkington, 
Past Master 9), returned to the Colonial 
Service after just a year in office, and 
Cameron was appointed in his place.  

One might wonder how an untaught 
artisan, with skills developed in the most 
primitive conditions, could fill such a 
challenging position. no matter; Cameron 

H I S T O R Y  A N D  H E R I T A G E

1
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was equal to the task, macadamising 
streets, paving the Buitengracht canal, 
providing a water conduit between Camps 
Bay and Sea Point, and reporting even-
handedly on several other contentious 
matters.

But the new City Fathers were loath 
to undertake any major works and were 
against increasing rates, and so little 
could be done about the lack of proper 
drainage and sanitation. The Colonial 
Government then stepped in and insti-
tuted a "Select Committee of Enquiry into 
the Sanitary State of Cape Town" under 
the chairmanship of the redoubtable John 
Fairbairn. Cameron was summoned to 
present evidence. again, it might have 
been suspected that his background 
would have been inadequate to face such a 
formidable inquisition, and again he dis-
played his unflustered competence.

He was questioned at length about 
his knowledge of technical and financial 
arrangements in Scottish cities. He was 
acquainted with Perth and Edinburgh 
"in both of which towns they had an 
abundance of dirt and an abundance of 
debt". However he had well-motivated 
proposals, accompanied by comprehen-
sive estimates, for installing sewerage in 
Cape Town.  

Cameron calculated that the cost of 
trenching would be twopence a foot, and 
the average cost of material (imported 
from Europe) was a shilling a foot. The 
total cost would be £20,000, which 
worked out at £5 per household. as the 
existing charge for nightsoil removal was 
£1 per year, it was presumed that a house-
holder would recover his outlay within 
five years.  

1  Portrait of James Cameron
2  One of James Cameron’s first reports to the 

Council – a model for future City Engineers!

2
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While the proposals were well-re-
ceived, the fledgling City had no capacity 
to raise loans, nor sufficient water to 
operate waterborne sewerage, and so the 
plans were put on hold. 

Cameron was not in office to take 
his scheme any further. Later in the year 
1857, the "extremely argumentative" artist 
Thomas Bowler was returning home one 
dark night when he drove his horse and 
cart over a mound that had been raised on 
the corner of St Georges and Longmarket 
Streets. The cart tipped over and he claimed 

damages of £3 from the municipality. 
The Council decreed that the Engineer, 
Cameron, should pay the claim out of 
his own pocket.  The feisty Scot told the 
Councillors what they could do with their 
roads, sewerage and the job, and resigned on 
the spot. (Bowler never got his money.)

in his spare time Cameron became 
one of the first skilled photographers in 
the colony, and an early daguerreotype of 
his fellow Scot missionary-explorer David 
Livingstone is one of the authentic portraits 
of the famous Victorian. One of the earliest 
known local outdoor photos was of his fu-
ture daughter-in-law Miss Ellen Solomon of 
the well-known Sea Point family. 

in 1863 the political climate in 
Madagascar improved, and Cameron 
returned to his beloved antananarivo 
where he resumed his good works, 
building several churches before he 
passed away in 1875.  

His son, also James (1836-1901), was 
a noted South african educationalist 
and became the first registrar of the 
university of the Cape of Good Hope. 

a great-great-grandson, ralph 
Cameron-Williger, has been a wellknown 
consulting engineer in a Cape Town prac-
tice for the past forty years.
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3  Wale Street, Cape Town, at about the time James 

Cameron took office – the challenge is obvious!
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Quality Public spaces for communities
the re-conceptualisation of 2010 as an urban renewal initiative 
THE inFraSTruCTuraL benefits associated with the 2010 
FiFa World Cup are deemed to be one of the tangible, long-
term outcomes and legacies of hosting this mega event. For 
the City of Cape Town’s urban designers and spatial planners, 
creating public space for public life has been foremost on the 
agenda. it is this legacy that is fundamental to the life of the 
city beyond 2010.

“The Quality Public Space projects are the ones that stand out 
for me because of the difference we are making in communities,” 
says Brendon abrahams who runs his own firm of consulting en-
gineers – BaCE Consulting Engineers – and who is one of a core 
of professionals, including urban planners and designers, land-
scape architects and civil engineers, contributing to urban renewal 
projects around the Cape Town metropolitan area.

The Quality Public Space projects as we know them today 
were conceived on the back of 2010 planning by the City’s 
Executive Directorate and Management Team. One of its main 
champions was the former Executive Director of Strategy 
and Development at the City of Cape Town, Steve Boshoff. 

2010 leGaCY
For Boshoff the big question was how to combine the infrastructure 
development around 2010, the location of public space and acceler-
ated delivery of the Dignified Places Programme. in other words, his 
main concern was whether the injection of investment for 2010 could 
simultaneously become an urban renewal initiative for Cape Town.

Boshoff’s vision was buoyed by the experiences and lessons 
of Germany, hosts to the FiFa World Cup event in 2006, which 

1



had shown how important non-stadium and fringe events were 
to communities.

The idea of linking communities and public spaces in 
a city that had been left with a legacy of spatial and social 
separation was significant. Pre-1930s planning had ensured 
that parts of the city, the predominantly aff luent areas, were 
well served by public transport facilities while the majority of 
Cape Town’s citizens, located in low-income neighbourhoods 
on the Cape Flats and surroundings, had to spend excessive 
time and money travelling to places of work and opportunity.

The City of Cape Town’s Manager of urban Planning, 
Cedric Daniels, says, “We were concerned about the idea 
of a legacy post 2010. although the initial vision of public 
spaces did garner support early on, it soon became clear that 
the scale proposed for 70 to 80 public spaces distributed 
throughout the city and linked through safe public transport 
systems could not be achieved because of limited resource 
capacity.”

“But while we couldn’t operationalise community viewing 
spaces, we had already engaged with subcouncils and were 
adamant that quality public spaces should go ahead on a 
smaller scale. We have now registered the claim of public 
space as an important issue on the agenda.” 

QUalitY and diGniFied PUbliC sPaCes
The Quality Public Space and Dignified Places Programmes 
therefore had the same motive – urban renewal and the provi-
sion of opportunities for people to congregate to provide for 
economic activities and create a sense of place. 

in its 2006 Draft Document on the long-term spatial de-
velopment of Cape Town, the City’s urban Design and Spatial 
Planning department set out its vision for the Dignified Places 
Programme:

“Many opportunities exist for new viewpoints, promenades 
and walkways, and squares and boulevards across the city 
which would contribute towards the development of a world-
class city, as well as significantly improve the quality of life for 
different communities across the city. This includes the devel-
opment of quality public spaces at high accessibility points, 
such as transport interchanges, or where community facilities 
are clustered, as well as the linear street connections between 
them. The development of these new special urban public 
places, if done in an integrated and coordinated manner, 
can also lead to the creation of a city-wide network of quality 
urban spaces.”

So the main purpose of the Dignified Places Programme 
was to achieve high-quality public spaces or “urban living 
rooms”, which would communicate a sense of permanence. To 
facilitate this, the budgets of many relevant functions would 
need to be combined to create integrated projects that would 
achieve far more than the sum of a number of independent 
initiatives, and to direct other sectors, such as housing and 
transport, to reinforce these catalytic places.

nYanGa ProJeCt 
The upgrading of the public space in nyanga is an example of 
the synthesis between the Dignified Places and Quality Public 
Space Programmes. The development strategy for the site was 
coupled to an earlier dignified public places project and had 
four components:
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Examples of the City of Cape Town’s Quality Public Space projects:
1  Part of the improved Guguletu Gateway
2  Washington Drive in Langa
3  Improvement to the Athlone CBD area
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1.  The development of a public square at the entrance to the 
sports complex on Zwelitsha Drive and continuation of 
the public space upgrade along Zwelitsha Drive to tie in 
with the existing public space upgrade, in keeping with the 
nyanga Spatial Development Framework

2.  The upgrading of the play park between the sports complex 
and Zolani Centre and the building of steps and platforms to 
integrate the park with the public facilities, the sports complex 
and Great Dutch Street, thus integrating with the proposed 
nyanga indoor Sports Facility

3.  The development of the roadway between the two 
entrances to the sports complex as a treed avenue for 
walking and relaxing in a green environment, as a relief 
from the intense and vibrant urban environment outside 
the sports complex

4.  a public space upgrade that connects the ntlangano Trading 
Stalls upgrade to the Great Dutch Street upgrade

reflecting on his experience of working on the nyanga 
project, Brendon abrahams says: “One of the joys in com-
pleting the nyanga site (referring to the play park) was to see 
how the site developed from nothing to a place that is enjoyed 
by so many kids playing on the new equipment and enjoying 
the space and what it offers.

“When we first started on the site, it was very uneven and 
littered and had been used for the slaughtering of animals. The 
kickabout area was a challenge as there was a mound of rubble 
and sand on one side of the area. We calculated the quantity 
of sand and rubble to be removed off-site and discovered that 
it would be too costly to remove all the material. The excess 
rubble was removed and the mound was turned into an informal 
grassed stand to view children playing on the kickabout area.”

the soFtware
Having the right software was a critical part of the job. Says 
abrahams: “We used the Civil Designer package from knowledge 
Base to design all final surface levels and to do bulk earthworks 
calculations. The software made it easy to generate contours and 
design new surface levels, making the calculations of quantities 
for tender purposes much faster than the conventional way. it 
was also extensively used during the construction period to con-
firm quantities."

For abrahams, who started his own consulting engineering 
firm in 2006, his involvement in the design, tender documenta-
tion and construction monitoring of some of the quality public 
spaces in the City of Cape Town has been a personally rewarding 
experience. 

“i have discovered that the upgrading of community facilities is 
essential to all communities. it is providing vital services to the peo-
ple’s realm; it is providing important spaces for both young and old.”

Speaking on the likely legacy of 2010 for the city, The Cape 
Town Partnership’s CEO, andrew Boraine, reinforces the 
significance of public spaces, saying: “The urban regeneration 
programme for space between buildings is as important as the 
buildings themselves. History and memory, and the shaping of 
a new common city identity, often form an integral part of suc-
cessful urban regeneration strategies.”

 inFo

Reece Hanning 

T 021 701 1850 

charles@knowbase.co.za

“When we first started on the site, it was very uneven 
and littered and had been used for the slaughtering of 

animals. The kickabout area was a challenge as there was 
a mound of rubble and sand on one side of the area. We 

calculated the quantity of sand and rubble to be removed 
off-site and discovered that it would be too costly to 

remove all the material. The excess rubble was removed 
and the mound was turned into an informal grassed 

stand to view children playing on the kickabout area.”
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Financial inequality in south africa

Have government’s policies failed?  
Are we better off than 15 years ago?
THErE HaS BEEn a LOT of discussion around the Gini-
coefficient and its implications for South africa in recent weeks. For 
those who are not familiar with this parameter, the Gini-coefficient 
is a measure of statistical dispersion and is often used to measure 
the inequality of income or wealth in a country (a coefficient of 0 
indicates perfect equality in income or wealth, whereas a coefficient 
of 100 indicates total inequality). results of a survey published in 
august show that amongst the countries surveyed, South africa 
has one of the highest Gini-coefficients at 57,8 (Wikipedia Free 
Encyclopedia) compared to india (36,8), Brazil (57), nigeria (43,7) 
and the Peoples republic of China (46,9). it also seems that 
in 15 years our Gini-coefficient has changed little. 

Whatever one’s interpretation of the Gini-coefficient, and 
specifically its implications for South africa, i suspect that the 
discussions and analyses conducted in recent weeks have worked 
towards measuring the performance of our “post liberation 
government” rather than understanding the underlying factors 
contributing to the dynamics of our own equality dispersion.

To my mind, the Gini-coefficient has little bearing on meas-
uring government policy success in the South african context. To 
explain my thinking, i would like to set-up a hypothetical example 
of two very similar countries: utopia and Myseria. Each of these 
countries has a population of 1 000 of which one person is a mil-
lionaire and the other 999 are very poor. The two millionaires are 
taxed the same in the two countries. Without doing any of the 
mathematics to calculate the Gini-coefficients for these two coun-
tries we can conclude that the two Gini-coefficients will be exactly 
the same and will be close to 100. Would any of us have a prefer-
ence for which of these two countries we would rather live in? not 
much of a choice is it? But, to progress the example further, let us 
say that the government of utopia decides that over time it will:

construct a small formal dwelling for each of its 999 poor  N

inhabitants
provide each of the poor inhabitants with free potable water of  N

25 litres per day, and
provide each of the poor inhabitants with a small quota of free  N

electricity per day.
it is easy to see that these measures taken by the government of 
utopia will have a significant impact on the quality of life of its 
poorer residents. But will it change the Gini-coefficient of that 

country? The answer is a resounding: no! By definition, the Gini-
coefficient only measures income of (or expenditure by) various 
population groups. in our example, the income of the poor in-
habitants does not change as no additional cash changes hands. 
Therefore the Gini-coefficient remains unchanged. Would any of us 
now have a preference for which of these two countries we would 
rather live in? i believe utopia would be the common answer.  

This example highlights the dangers of employing the Gini-
coefficient as a broad-based measure for quality of life – which is 
something i think a number of participants in the recent discus-
sions and debates have done. it shows that certain government 
actions, especially those impacting on the poorest of the poor, 
do not necessarily reflect directly in the Gini-coefficient. The 
example is highly relevant in the South african context, as from 
1994 the government has set about:

providing people who earn less than r3 500 per month with a  N

free dwelling
registering indigent people and households N

providing each indigent household with 6 kilo litres of free  N

potable water per month
providing free sanitation to each indigent household, and N

providing free electricity (50 kWatt.hrs per month) to each  N

indigent household.
although this presented (and still does) a significant challenge 
to government there is no doubt that millions of people in South 
africa are benefiting from the “free basic services” and housing 
initiatives of government. unfortunately these initiatives are not 
well known and understood by many (more privileged?) South 
africans and i have generally found very positive reaction when 
introducing them around the dinner table or braai fire.

These initiatives of government are not without their prob-
lems, though:

Corruption and poor governance often undermine the legiti- N

macy of the initiatives.
The poor quality of construction of houses under the housing  N

initiative often features in the press.
infrastructure has been constructed but has fallen into a state  N

of disrepair because of poor maintenance and planning.
Losses and wastage is unacceptably high – again mostly as a  N

result of poor maintenance and planning.

M A R K E T  P E R S P E C T I V E
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Most of the infrastructure to render the free basic services are 
provided, operated and maintained by municipalities, so the 
problems listed above can often be traced back to the lack of 
capacity at municipal level. it is not all the municipalities’ fault, 
though. We have seen badly-planned schemes constructed 
by central government departments (with little consideration 
of operation and maintenance capacity requirements) simply 
transferred to the local municipality who then inherits the 
losses and wastage. Municipalities have to maintain registers 
of “indigents” – in many municipal areas the shear number 
of indigents means that additional strain is placed on already 
stretched municipal capacity just to maintain the registers. 
Government, through the fiscus, has to pay municipalities for 
the free basic services rendered, but in most cases the amounts 
paid do not cover the cost of the services, thus placing the mu-
nicipality’s finances under strain.

in spite of these problems that are besetting the initiatives of 
government, if there was an appropriate measure (and it is not 
the Gini-coefficient!) then the gains in quality of life since 1994 
would have been clearly demonstrated. The question is, how can 
these initiatives be improved to eliminate the problems, enhance 
efficiencies and further improve the broad-based impact on 
quality of life? This is where the private sector can play a mean-
ingful role to assist government to tweak its initiatives. 

unfortunately it is not always clear what the best forum 
is for the private sector and government to engage each other 
around these initiatives. The result is an endless stream of 
conferences, indabas and similar “engagements” that have 
little impact. My view is that government should engage the 
private sector in its role as a potential funder of infrastruc-
ture schemes and that such engagement should take place on 
actual, planned projects. To date, most of the infrastructure 
through which free basic services are rendered has been 
funded through the fiscus by way of grant funding to munici-
palities and other government implementing agencies. in this 
process little consideration was given to the requirements of 
debt funders, as the overriding impression created was that 
government has sufficient funds so there is no need for debt. 
Thus many of the infrastructure schemes implemented, and 
government mechanisms instituted to underpin them, lack 
the risk identification, planning management and mitigation, 
the application of best practice and the strict monitoring and 
control that is typically enforced by debt providers or lenders. 
it is the lack of this discipline that lies at the heart of most 
problems listed above and this is what the private sector brings 
to the table. unfortunately it is also this lack of discipline asso-
ciated with grant funding that seems to create “comfort zones” 
for many government officials. it is essential that government 
as (grant) funder must enforce the same discipline to these 
initiatives as private lenders and operators would do.

if there previously was an air of “no need for debt”, the eco-
nomic downturn and reduced government budgets have hope-
fully changed that. The time is ripe for the right kind of engage-
ment between government and the private sector in partnership. 
Let us not talk about it anymore. Let us get rid of the “we can do 
it better” attitudes. Let us do it together, and do it smartly. 

note
Tian Claassens is responsible for the structuring and financing of projects 
in his capacity as merchant banker of Bigen Africa Services (Pty) Ltd. 



IN BRIEF

Van stadens riVer PiPe 
bridGe rePaired 
THE PIPE BRIDGE OVER Van Stadens River 
mouth was originally constructed in 1978 to 
carry two 1,2 m-diameter water mains from 
Churchill Dam to Port Elizabeth. The bridge 
consists of three spans, and the two piers and 
western abutment are supported on pairs of 
860 mm bored concrete piles.

Due to the high chloride content of the 
concrete in the piles, the reinforcing corroded 
extensively, resulting in the development 
of large cracks which varied from hairline to 
10 mm over the full exposed length of the 
piles. This subsequently led to large areas of 
spalled concrete, leaving the reinforcing ex-
posed and causing areas of inadequate cover.

Stefanutti Stocks arrived on site in 
January 2009 to undertake the rehabilitation 

of this pipe bridge for the Nelson Mandela 
Bay Municipality. The scope of works on this 
project included removing the defective con-
crete, exposing the corroded reinforcing, grit 
blasting the reinforcing in order to remove all 
corrosion and applying a protective coating. 
Proprietary grouts and mortars were then used 
to restore the concrete to its original profile. 

On completion of the repairs to the two 
piers, an impressed current cathodic protec-
tion system (ICCP) was installed. This cathodic 
system sets up an applied electrical field be-
tween an electrode mesh (the anode), which is 
embedded in the concrete, and the reinforce-
ment within the concrete member, which acts 
as the cathode. The ICCP will protect the rein-
forcement in the piles from further corrosion.

“A challenging element of this project was 
that 60% of the work was carried out below 
the fluctuating water level,” says Leon van der 
Merwe, Contracts Manager. “In order to create a 
comfortable and safe working space around the 
piles, a purpose-made watertight coffer dam 
was installed, extending 3 m below water level.” 
Divers removed all obstacles including old tree 
trunks, concrete and other debris around the 
piles prior to the coffer dam being placed. 

The project was completed in June 2009.

 INFO

Leon van der Merwe 

Contracts Manager 

Stefanutti Stocks Civils (Pty) Ltd 

011 552 4281 

leon.vandermerwe@stefstocks.com

slotted storMwater 
drain Used eXtensiVelY 
at soCCer CitY 
THE SLOTTED DRAIN, the patented stormwater 
drainage system designed and manufactured 
by Salberg Concrete Products, has provided 
a cost-effective and aesthetically pleasing 
drainage alternative at Soccer City, the stadium 
south of Johannesburg which will stage the 
opening and final games of next year’s FIFA 
World Cup competition. 

Salberg’s Slotted Drain is being used for 
laying over 1 800 m of stormwater drainage on 
the outer perimeter of the stadium. A total of 
1 235 m x 300 mm (inner diameter) piping is 
being laid in a drainage ring around the entire 

1  The extent of the damage to the pier is visible 

at the commencement of construction of the 

temporary working chamber 
2  The temporary working platform being 

positioned under the centre piers of the pipe bridge

1
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stadium some 20 m from the edge of its outer 
wall, but inside the fence surrounding the inner 
stadium precinct. A further 650 m x 450 mm 
(internal diameter) of piping has been laid just 
outside the inner precinct at the southern end 
of the stadium, where there are paved roads, 
pavements and concrete benches.

The ground surfaces of both the inner and 
outer precincts are being extensively paved, 
which means the drains will have to cope with 
considerable quantities of stormwater runoff.

The system was installed by three contrac-
tors: Liviero Civils, Stefanutti Stocks Earthworks 
and Sanyati. Liviero Civils was responsible for 
the inner precinct installation, while Stefanutti 
Stocks and Sanyati handled the outer precinct 
work. All three contractors agree that the 
system is simple and quick to install using the 

laying methodology provided by Salberg.
Salberg’s Managing Director, Pat Pretorius, 

says that paved areas are especially prone to 
surface drainage problems. “Parking areas and 
pedestrian malls are often laid level, resulting 
in water pools and wet feet when it rains. 
Inadequate drainage can also lead to the 
formation of pools on road surfaces. This is not 
only inconvenient, but also results in major 
traffic accidents and hold-ups. Our slotted 
drain solves this problem by providing up to 
20 m of sloping invert at 0,75%.” 

The Slotted Drain system is ideal for gently 
sloping areas and the bottom of kerbed or 
unkerbed areas. Easy to clean, it is actually a pipe 
and drop inlet in one and is hydraulically efficient 
along its full length. Unlike the old channel-and-
grate system, the Slotted Drain requires no metal 
grating that could be stolen. Above all, it allows 
the free flow of traffic and, unlike closed pipes 
which can only function when partially full, the 
drain can run at 100% capacity.

Available in three internal diameters (150, 
300 and 450 mm) the Slotted Drain is able to 
cope with surface water drainage ranging from 
a single tap to major freeways. It is also suitable 
for various types of surface, including:

1  A Salberg Concrete Products’ patented 

Slotted Drain system under construction 

at the northern end of Soccer City

1



Civil Engineering | October 2009 51

paved – with either blocks,  N

concrete or bitumen
gravel roadways or shoulders N

cut-and-fill slopes N

grassed areas N

woods and gardens N

cultivated areas N

Slotted Drain sections can be installed on a 
curve and are butt-ended to facilitate instal-
lations, which are similar to conventional 
channel installations. Moreover, individual sec-
tions can be sequentially numbered to ensure 
that they are correctly installed.

In addition to Soccer City, the Slotted 
Drain has also been used by Sasol and Engen 
in the forecourts of new service stations where 
it channels fuel spills and washbay water into a 
holding tank. A system has also been installed 
at the Pretoria Fresh Produce Market.

Salberg Concrete Products is a member of 
the CMA (Concrete Manufacturers Association) 
and manufactures to SABS and CMA standards 
using ISO 9001 methodology.

 INFO

Pat Pretorius 

011 316 3410

new hiGh-sPeed Grease-
disPensinG sYsteM UPs 
the ante bY 500% 
A NEW HIGH-VOLUME grease-dispensing system, 
using steel flow bins in combination with a high-
speed grease pump, has been introduced to the 
market by Cobra Petro Projects, manufacturers of 
custom-made fluid and lubrication-dispensing 
equipment. 

Designed for users of heavy plant and 
machinery, especially for civil engineering ap-
plications, the flow bin system speeds up the 
grease-dispensing process by a factor of five.

“When one considers that companies which 
deploy plant and earth-moving equipment 
measure monthly grease consumption in tons, 
this time-saving is of considerable benefit,” says 
Philip Hartley, General Manager of Cobra Petro 
Projects.

The system is much faster and considerably 
less wasteful than the old drum-dispensing 
method in which grease is transferred from 
drums using pneumatic pumps at an average rate 

of 15 kg per minute. Using the flow bin system, 
grease can be dispensed at any rate from 1 to 80 
kg per minute. Moreover, the system has been 
successfully tested at an ambient temperature of 
–3 oC, pumping grease rated at NLGI 2 through a 
10 m, 1,5 inch hose at 80 kg per minute.

There is also no danger of contamination 
when using the flow bin system, unlike in drum 
usage where the chances of contamination by 
sand/grit or other greases is ever present. A high 
level of wastage is another aspect of drum usage 
as it is impossible to remove all the grease from a 
drum cost-effectively. 

Then there is the cost of the drums to con-
sider, which together with the grease must be 
bought from the vendor, and because grease is 
regarded as hazardous waste, the cost of drum 
disposal is high. “With the flow bin system there 
is just one up-front cost, and since the bins are 
made from 4 mm-gauge steel, they should 
provide many years of maintenance-free usage,” 
comments Hartley.

Reusable steel flow bins are manufactured 
by Cobra Petro Projects (CPP) in either 180, 400 or 
1 500 kg load capacities. The bins are simply filled 
with grease by the vendor and delivered, or they 
can be filled on site where they are attached to a 



dedicated high-speed grease pump mounted on 
a custom-made dispensing module. After they 
have been securely clamped to the grease pump, 
a butterfly valve mounted at the funnel end at 
the bottom of the flow bin is opened. 

Pumping can then commence at speeds 
of up to 80 kg per minute. At this rate 1,5 tons 
of grease can be transferred in just under 19 
minutes. By contrast, the same process using 
drums would take well over 1,5 hours, excluding 
any time for swapping pumps and the handling 
of nine drums. Once the bins have been pumped 
empty, they can be returned to the grease 
vendor for refilling.

CPP’s flow bin system can take the form of 
a fixed on-site installation, usually situated near 
a workshop, or it can be vehicle-mounted for 
mobile usage, on either a truck or a trailer. Pump 
motors are generally electrically driven in on-site 
applications and hydraulically driven via a diesel 
motor for mobile usage.

CPP’s flow bin system can also be modified 
for high-pressure grease dispensing. This allows 
the operator to fill centralised lubrication systems 
at high speeds and to supply any grease points 
that are not fed by the central lubrication system.

Cobra Petro Projects manufactures service 
vehicles, as well as fuel and water bowsers for 
the civil engineering and mining industries. All 
its load bodies comply with the South African 
Department of Transport and NRSC (National 
Road Safety Council) requirements. The company 
also supplies turnkey on-site installations for the 
handling of oil and diesel.

 INFO

Philip Hartley 

sales@cobraprojects.com

CorobriK For 
KiMberleY Prison 
THE MODERN CONCEPT of correctional services 
embodies the principle of rehabilitating criminals 
into functional, economically viable social citizens 
rather than criminalising and characterising 
them without redemption. Consideration for 
the environment is part of this thinking, with a 
focus on appealing buildings that are no longer 
foreboding. The R826 million Kimberley Prison, 
due to open in January 2010 after a two-year 
construction period, is the prototype new-
generation, government-operated institution 
embracing these principles.

Situated on Griekwastad Road on the out-
skirts of Kimberley, it will house 3 000 inmates. It is 
the first of eight such prisons planned by the gov-
ernment since 2002. Construction of another five 
– destined for East London, Klerksdorp, Nigel, Paarl 
and Port Shepstone – will commence by 2011.

The Department of Correctional Services 
tasked locally based US consultancy firm Silver 
with analysing the country’s existing correctional 
facilities and designing something more appro-
priate to modern thinking and conditions.

This followed a statement by former 
Correctional Services Minister Ngconde Balfour 
that the existing prison overcrowding and dif-
ficult management systems were “not conducive 
to rehabilitating criminals and were causing great 

strain on the country’s financial resources.”
The Kimberley Prison is based on an 

American design adapted for local conditions by 
Pretoria-based architectural company Aziz Tayob 
Architects. It classifies inmates into manage-
able numbers, thus allowing the Department 
to streamline staffing and management, and 
includes additional facilities for training and 
recreation. Simplicity is the keyword and there is 
reduced reliance on costly electronic surveillance 
without compromising security.

In finalising the design for the prototype 
and its successors, the construction costs and 
long-term running costs played an integral part 
– paving the way for the use of no-maintenance 
face bricks.

Haneef Tayob, partner in Aziz Tayob 
Architects, says the Department required the 
design and materials to be analysed in terms of 
lifecycle costs. “As the Department intends du-
plicating the design countrywide, it did not want 
to repeat expensive mistakes. Face brick was 
identified as having a lower lifecycle cost, as well 
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1  A 1 500 kg grease-dispensing flow bin, 

manufactured by Cobra Petro Projects, being 

lowered into position on a high-volume dispensing 

module prior to the commencement of pumping

1  An internal view of a cell block at the 

Kimberley Prison, showing the individual 

cells (holding ten prisoners each), as well as 

the communal eating/recreation hall
2  External views of cell blocks at the modern 

Kimberley Prison which has been constructed 

from Corobrik’s Golden Wheat Travertine FBX, 

with contrast created by using bands of darker 

Country Cottage Travertine FBS in a strip design

1

2

1
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as having the added appeal of creating pleasant 
living environments,” he says.

Several professional engineering and quan-
tity surveying firms jointly prepared the proto-
type design document as a means of ensuring 
skills transfer between consultants.

Goldblatt Yuill Architects partner Pieter 
Olivier says the project specified a dark Roan 
Travertine face brick, but the decision was taken 
to use Corobrik’s Golden Wheat Travertine FBX. 
Department of Public Works spokesman Hannes 
Marais says the latter promises “a nice-looking, 
human-friendly brick”, a far cry from the tradi-
tional dark face brick used in previous govern-
ment projects.

Contrast was created by using bands of 
darker Country Cottage Travertine FBS in a strip 
design that evokes the feeling of a modern com-
mercial building. Corobrik delivered 4,5 million 
bricks on site over seven weeks to ensure the 
products were available from commencement.

Aziz Tayob was the prototype designer, 
while Goldblatt Yuill was the principal architect 
overseeing the construction. The project will be 
handed over to the Department in November 
2009 ahead of the January commissioning.

Gary Westwood of Corobrik comments that 

it “was a real team effort” to secure and execute 
the face brick order, indicating Corobrik’s unique 
capability to handle substantial projects in a short 
time-span.

Tayob says the project was particularly 
challenging as the Department of Correctional 
Services had never undertaken something this 
ambitious before and had to match their expec-
tations with the new thinking being developed 
within the correctional services environment. 
There was resistance to change that required a 
buy-in process by various role-players. The whole 
design and document phase took more than 
two years.

The architects applied out-of-the-box 
thinking to standard building practices to ensure 
staff and inmate safety – like ensuring that simple 
items such as switch-cover plates cannot be 
transformed into weapons.

Since this is the largest investment in the 
Northern Cape in decades, local job creation and 
skills transfer also formed an integral part of the 
project. In line with the presidential New Youth 
Services Programme, 100 local youths received 
on-site training, in addition to the construction 
workers already employed on the project.

More than 1 400 people were employed at 

the peak of construction, with 10% drawn from 
among ex-offenders. Grinaker LTA Senior Site 
Manager Cyril Kitching says the development 
creates R300 million in annual economic spin-off.

New-generation prisons facilitate easy man-
agement, meaning that inmates are divided into 
different units and grouped into classes, which 
essentially lowers the number of prison staff 
required to man the prison. The design incorpo-
rates several cell block clusters each comprising 
cells in which similar inmates are grouped. Other 
facilities are housed in separate blocks, including 
the entrance, admissions, visiting and parole, 
social workers and psychiatric staff, and there is a 
multi-purpose hall for leisure activities.

Once the prison is operational, inmates 
will have a gym, soccer fields and rehabilitative 
training facilities which will include a bakery, a 
textile factory and a workshop, supported by 
classroom facilities aimed at skills transfer for 
employment on release.

 INFO

Gary Westwood 

053 432 4701 or 083 284 9449 

Haneef Tayob 

012 374 2289



aFrisaM introdUCes 
indUstrY First:  
Co2-rated CeMent
AFRISAM HAS ANNOUNCED the introduction of 
a carbon footprint (CO2) rating stamp that will 
appear on every bag of cement that it sells. 

In yet another pioneering step for this 
organisation, AfriSam has developed a relative 
CO2 footprint system which calculates the CO2 
associated with the production of every kilogram 
of cement of each main AfriSam cement type 
from its various production facilities. This initiative 

is based on the Cement CO2 Protocol, which is 
closely aligned to the overarching Greenhouse 
Gas Protocol developed under a joint venture 
of the World Resources Institute and the World 
Business Council for Sustainable Development. 
Currently, the world average emission of CO2 per 
kilogram of cement is 890 g as per Cembureau.

The model developed by AfriSam not only 
takes specific types of direct and indirect emis-
sion into account, but also weighs up the effects 
of interplant transportation. Emission calculations 
and summations are based on a “cradle-to-gate” 
approach, where the “gate” is the factory gate. 

In the cement manufacturing process, 
roughly 60% of the CO2 emitted is from the 
process (the decarbonation of limestone) and 

40% from fuels. Interplant transportation emis-
sions come into play where cement is processed 
at more than one facility.

"Although cement remains one of the top 
three commodities consumed in the world, 
we are well aware of the impact that cement 
production has on the environment. We have 
made the reduction of carbon emissions a 
priority for AfriSam for more than a decade and 
will continue to strive to improve our efficiencies 
and lower our emissions by 2% every year," says 
Stephan Olivier, Chief Operating Officer, AfriSam 
Cement Operations.

The actual value of CO2 associated with 
manufacturing and transporting each individual 
product will soon be printed on all AfriSam ce-
ment bags, and this will be clearly visible to the 
end-user. The bag will carry a CO2 barometer 
insignia indicating emissions in comparison with 
the world average of 890 g/kg. Characteristics 
of low-CO2 cement could include low fuel con-
sumption, high mineral component extension 
(fly ash and ground granulated blast furnace slag 
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1  Examples of the CO2 rating stamps that will 

appear on every bag of cement sold by AfriSam

1



Civil Engineering | October 2009 55

[GGBS] or a combination thereof within SABS 
standard requirements) and low clinker content. 

Commenting on the way forward, 
AfriSam’s Marketing Manager, Victor 
Bouguenon, says, “We see the reduction of 
CO2 as an urgent responsibility for industry 
in general. We believe that this initiative is a 
first in the world for the cement industry and 
encourage other producers to follow suit.”

 INFO

Victor Bouguenon 

011 670 5520 

www.afrisam.com

reloCatable reserVoir 
For GaUtrain 
A LEADING SUPPLIER of reservoirs to mining, 
industry and agriculture has reported an increase 
in demand for designs featuring the option of 
repeated tank relocation.

According to Wayne Thompson, 
Managing Director of Polokwane-based 
Rainbow Reservoirs, this is a requirement 
that most reservoir companies cannot meet 
and was a consideration when his company 
supplied water storage facilities for Gautrain 
construction in Rosebank, Johannesburg.

“Almost all other locally available res-
ervoirs of 400 000 ℓ or smaller require a 
concrete base either poured as a foundation 
for the walls, or poured across the reservoir’s 
entire base area,” Thompson explains. “This 
makes disassembly and relocation difficult, 

whereas the Rainbow product needs only 
a sand base and leaves no environmental 
footprint whatsoever after removal.”

Above 400 000 ℓ, a concrete foundation 
of some kind becomes necessary for all 
reservoirs.

The 153 000 ℓ water reservoir for the 
Gautrain project was supplied in 2007. 

1  A relocatable Rainbow Reservoir 

similar to this one has supplied water 

storage facilities for Gautrain construction 

in Rosebank, Johannesburg, since 2007

1
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Enquiries for relocatable storage reservoirs 
of similar capacity have since been received 
from contractors working on several other 
major construction projects.

The Rainbow Reservoir range comprises 
climate-proof, steel-walled, panel type de-
signs compliant with international standards 
and available in capacities from 52 000 to 
2 000 000  ℓ. 

Life expectancy for reservoirs across the 
range is some 40 years without the need for 
any concrete foundation, making them ideal 
for installations requiring relocation.

Suitable for a variety of applications, 
the Rainbow product is characterised by a 
simple, robust structure that is easy to erect 
and easy to transport. An integral, low-
profile roof adds strength and prevents con-
tamination. Corrosion-resistant steel walls 
are internally lined with a food-grade liner of 
internationally recognised quality to prevent 
contamination of the stored liquid, which 
can be anything except corrosive chemicals. 
A variety of wall colours offers the customer 
options to suit different site aesthetics. A 
fire-outlet fitting makes the range suitable 
for use in fire hydrant installations.

Currently seeking distributors in 
KwaZulu-Natal and the Western Cape, 
Rainbow Reservoirs at present services all 
customers from Polokwane.

 INFO

Wayne Thompson 

015 297 7640 

skywater@rainbow-reservoirs.co.za 

arMorFleX ConCrete 
bloCKs For GaUtrain 
draininG Channel

Time and cost-savings, as well as en-
vironmental benefits, were prime factors 
behind the decision to use Technicrete’s 
Armorflex concrete block paving to line a 
3 km drainage channel to divert stormwater 
away from the Gautrain Marlboro station.

Engineers had originally specified a 
concrete-lined channel, but finally opted 
for the highly engineered Armorflex 165 
concrete block.

“A major advantage was the time and 
cost-savings achieved by using Armorflex 
blocks over the conventional concrete lining 

route,” says Sean Dowds, MD of Mondo 
Paving which is laying the +7 000 m² of 
blocks required for the Marlboro Drive 
channel project. 

Technicrete commercial product 
manager Taco Voogt says environmental 
factors also naturally come into play when 
the Armorflex paver is used. “In addition to 
the block’s role in controlling erosion, the 
small openings where the blocks join each 
other allow vegetation to grow through over 
time. Eventually you have a natural-looking 
channel which is environmentally friendly in 
more ways than one.”

Averaging 2 m in width along its length, 

the channel prevents stormwater from 
reaching the Marlboro station or railway line, 
diverting it to a collection area and natural 
drainage outlet.

It is anticipated that the same system 
could be used for similar stormwater protec-
tion applications along the Gautrain route.

 INFO

Technicrete (Pty) Ltd 

011 674 6900

1  Armorflex blocks line a 3 km channel 

which will divert stormwater away from the 

Gautrain line and the Marlboro station

1
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S A I C E  A N D  P R O F E S S I O N A L  N E W S

Prof albert rooseboom honoured
aS ParT OF iTS centenary celebrations 
this year, the Sa academy for Science 
and the arts (Suid-afrikaanse akademie 
vir Wetenskap en kuns) awarded centen-
nial medals to 25 individuals who had, 
over a period of more than 30 years, per-
formed with distinction, both nationally 
and internationally, in the sciences and/
or the arts.

Prof albert rooseboom, Professor 
Emeritus (Hydraulics) at the university 
of Stellenbosch, and also a Fellow of both 
SaiCE and the SaaE (Sa academy of 
Engineering), was one of the recipients. 
He received his medal at a ceremony held 
on 22 September. 

Prof rooseboom is internationally 
renowned for his specialist knowledge of 
dam sedimentation. The following excerpt 
from the commendation presented by 
Prof CJ Bester at the ceremony gives a 
brief overview of Prof rooseboom’s work:

“[Prof Rooseboom] was vir langer as 30 
jaar betrokke by verskeie studies oor sedi-
mentvervoer en die analise van sediment-
deponeringsvolumes en -vorms in Suid-
Afrikaanse riviere. Sy status as een van 
die belangrikste kenners in die wêreld van 
sedimentering van damme het gelei tot sy 
voorsitterskap van ICOLD (Internasionale 
Komitee van Groot Damme) se komitee op 
hierdie gebied. Hy het dan ook die nuutste 
kaart van sedimentopbrengs van Suider-
Afrikaanse riviere opgestel. Hy het meer as 
30 fisiese modelstudies in die laboratorium 
uitgevoer. Dit het hom in staat gestel om 
sedimentprofiele van damme en hul uitlate 
te voorspel en die uitlate te ontwerp, som-
mige waarvan reeds vir meer as 20 jaar 
in bedryf is. Hy was onlangs ook betrokke 
by die skryf van ‘n handleiding oor die be-
planning, ontwerp en bedryf van vislere by 
damuitlate. Sulke lere stel visse in staat om 
stroomop verby ‘n damuitlaat te beweeg.”

For more than 30 years Prof Rooseboom 
has been involved in various studies on the 
transport of sediment and the analysis of 
sediment deposition volumes and forms in 
South African rivers. His status as a world 
expert on the sedimentation of dams led 

to his appointment as chairman of ICOLD’s 
(International Commitee on Large Dams) 
committee on this subject. He has also 
compiled the latest map of sediment yield 
in southern African rivers. He carried out 
more than 30 physical model studies in the 

laboratory. This enabled him to predict the 
sediment profiles of dams and their outlets, 
and to design appropriate outlets, some of 
which have been operational for over 20 
years. Furthermore, he was recently involved 
in the writing of a manual on the planning, 
design and operation of fish ladders at dam 
outlets. These ladders enable fish to move 
safely upstream past the dam outlet.

translation of Commendation:

Via our magazine we at SAICE would like to extend our 
heartiest congratulations to Prof Rooseboom!
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i aM WriTinG THiS column, having 
recently arrived home from South africa. 
it has been one of the most interesting 
visits in which i have been involved. The 
challenges for the country and engi-
neering are significant. The cities i visited, 
Cape Town and the Johannesburg region, 
have an enormous amount of construc-
tion work which i was able to observe, and 
the engineering organisations are enthu-
siastic in bringing improvements for the 
benefit of the community.

While South africa has a history of 
habitation of more than 100 000 years 
with indigenous people reflecting migra-
tions from other parts of africa, it is the 

history since the discovery of diamonds 
and gold, and the anglo-Boer War, that 
most of us know. The country was isolated 
in sport and trade for many years. in 1990 
negotiations began to dismantle discrimi-
native laws and, after the democratic elec-
tions of 1994, South africa rejoined the 
Commonwealth of nations. 

The population has now grown to 
around 50 million people and investment 
in the new infrastructure is massive.

i visited and was briefed about the 
building of new airport terminals in Cape 
Town and in Johannesburg. i saw two of 
the four new, or redeveloped, stadiums for 
the 2010 Soccer World Cup, and met the 
key people building the Gautrain which 
will service Johannesburg, the Or Tambo 
international airport and Pretoria. it is 
80 kilometres of grade separated track 
(i walked two of them) some on pylons 
and a smaller portion underground. The 
Gautrain will travel at up to 160 kilome-
tres per hour on “standard gauge” tracks 
(South african normal gauge is “narrow 
gauge”). it is the largest Public Private 
Partnership in africa with the Gauteng 
Provincial Government as the primary 
driver and the Bombela consortium as the 

private partner. Gauteng means “Place of 
Gold” and the Gautrain is being marketed 
as “The Golden Train for people on the 
move”.

The road construction of six and eight 
lane highways, and many grade separation 
bridges made all of my travel “like being 
in a massive construction site”. i was able 
to visit one bridge part way through its 
launching across a busy main highway.

The enthusiasm of the president, of-
fice bearers and staff of the South african 
institution of Civil Engineering, their 
briefings, and our visit to have discus-
sions with the Minister of Science and 
Technology were stimulating. The SaiCE 
is making a big contribution to the WFEO 
handbook on Capacity Building. 

i also had visits and discussions 
hosted by the presidents of the South 
african institute of Electrical Engineers 
(celebrating their centenary), the 
Engineering Council of South africa, 
our WFEO member, and attended the 
Consulting Engineers of South africa 
Engineering Excellence awards. 

all in all, it was a busy, but rewarding 
few days.

Barry Grear aO

Via our magazine we at SAICE would like to extend our 
heartiest congratulations to Prof Rooseboom!

world View September 2009
Report from Barry Grear, President 

of the World Federation of 
Engineering Organisations, who 

visited South Africa in August

 Barry Grear, President of WFEO, left, with 

Mrs Naledi Pandor, Minister of Science 

and Technology, and Dawie Botha, SAICE 

Executive Director, on 13 August 2009
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Zina Girald 
SAICE Communications Officer 
zgirald@saice.org.za

O U T  A N D  A B O U T

Bridging gaps and building relationships  
through infrastructure

THE SaiCE-BkS international Bridge 
Building Competition took place at St 
albans College, Pretoria, on 28 august. 
The bridge building competitions began in 
1991 when the SaiCE Durban Branch took 
active steps to whet the appetite of school 
learners for the civil engineering profes-
sion. This career guidance initiative has 
been going strong since its inception. not 
only are skills gaps being addressed with 
the strong emphasis that the competition 
has on science and maths, but the gaps 
in educational issues are also closing as 
more and more previously disadvantaged 
schools start taking part. a case in point 
is the David Hellen Peta High School from 
atteridgeville that won a competition 
held earlier on in the year for previously 
disadvantaged schools, and went on to 
win third place in the final international 
competition.

as can be seen from the photos on these 
pages, bridge building is both fun and se-
rious competition, all in one day. Merrifield 
College from Durban won with a total 
score of 165,69, while Domino Servite High 
School, also from kZn, was placed second. 
Third, as has already been mentioned, was 
the David Hellen Peta High School from 
atteridgeville. The results are summarised 
in the table alongside.

a highlight for the participating 
teams was the engineering site visit to the 
allandale interchange on 29 august. The 
three new bridges being built at the inter-
change are part of the Gauteng Freeway 
improvement Project (GFiP). This visit was 
kindly organised by our generous platinum 
sponsor, BkS Engineering and Management 
(Pty) Ltd. it is here that the teams got a 
taste of the thrill of being actively involved 
in developing infrastructure for the better-
ment of humankind.

1
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There are many infrastructure projects 
in South africa that are currently bridging 
gaps and connecting people. The following 
four projects are excellent examples: 

Gautrain: although it was never meant to 
be ready for the 2010 FiFa World Cup, this 
colossal project is already 65% complete and 
will be transporting an incredible number 
of passengers on a daily basis once it is 
operational. The Gautrain rapid rail Link 
is a state-of-the-art rapid rail network that 
connects Tshwane (Pretoria), Johannesburg 
and the Or Tambo international airport. 
apart from these three anchor stations, 
seven other stations will be linked by ap-
proximately 80 kilometres of rail.

the rea Vaya bus rapid transit system (brt): 
This controversial project, despite op-
position from the Sa Taxi industry, began 
operations on 30 august. rea Vaya BrT 

comprises a middle lane for high-tech 
buses that will transport people around 
Johannesburg along designated routes, 
enclosed bus stations along the routes, and 
a high-tech control centre to ensure that 
rea Vaya passengers’ experience is a world-
class one. The construction of dedicated 
lanes for the project is currently under 
way. Once the Gautrain and the BrT are 
in place, there should be less congestion on 
roads and highways, with commuters being 
transported from a to B speedily, safely and 
affordably.

seacom: The launch of SEaCOM 
in South africa, on 23 July this year, 
opened up unprecedented opportunities 
at a much reduced cost. Government, 
business leaders and citizens can now 
use the network as the platform to 
compete and connect globally, drive 

economic growth and enhance the 
quality of life across the continent. 
Seacom's 15 000 km fibre-optic un-
dersea cable links southern and east 
africa, Europe and south asia. With 
environmental impact assessments, 
including archaeological, marine and 
ecological studies completed, the laying 
of shore-end cables began in September 
2008. The actual cable was laid from 
October 2008 and buried under the 
ocean bed with the help of a plough 
along the best possible route demar-
cated by means of the marine survey. 

School Aesthetics Mass of bridge Load carried TOTAL

MERRIFIELD 
COLLEGE

18 130 96 165,69

DOMINO SERVITE 
HIGH SCHOOL

23 143 90 148,87

DAVID HELLEN 
PETA HIGH 
SCHOOL

18 134 84 143,37

HOËRSKOOL 
BRACKENFELL

21 130 60 113,31

HARRISTON HIGH 
SCHOOL

22 119 54 112,76

HOËRSKOOL JIM 
FOUCHÉ

21 132 60 111,91

HOËRSKOOL 
OVERKRUIN (A)

21 100 42 105,00

FAIRVALE 
SECONDARY

21 135 42 83,22

HOËR TEGNIESE 
SKOOL DANIEL 
PIENAAR

24 124 30 72,39

GLENDALE 
SECONDARY

24 126 30 71,62

FICKSBURG HIGH 
SCHOOL

24 135 30 68,44

HOËRSKOOL 
CENTURION

21 108 24 65,44

HOËRSKOOL 
RICHARDSBAAI

19 121 18 48,75

HOËRSKOOL 
OVERKRUIN (B)

20 104 6 31,54

HOËRSKOOL 
DUINEVELD

23 105 3 28,71

SAICE Demo 
Team

19 136 6 27,82

D.H.P.S 19 85 12 22,24

1  Building bridges…..... David Hellen 

Peta High School, Atteridgeville
2  ......... and friendships – Domino Servite High 

School, Kwa Sizabanthu, Pietermaritzburg
3  and 4  and 5  A bridge in the making

3

4

5
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High capacity bandwidth is now a 
reality in Sa, although we may have to 
wait a while for costs to come down.

infrastructure for the 2010 soccer world Cup: 
The r8,4 billion investment in developing 
and upgrading ten South african stadiums 
for the 2010 FiFa World Cup has been 
allocated over a four-year period. r600 mil-
lion was allocated for the 2006/7 financial 
year, about r1,2 billion for 2007/8, r3,6 
billion for 2008/9, and the final r2,4 billion 
for the 2009/10 financial year. Most of our 
stadia are structurally complete with just 
landscaping and finishing touches still to be 
done. attention to every detail is now re-
quired in all host cities and all stakeholders 
now clearly need to understand their roles 
in delivering memorable finished products 
across all venues. 

These developments are proving to be 
a catalyst for other infrastructure invest-
ments, such as the r19 billion spent on 
airports, and the r5,5 billion poured into 
rail and road network improvements. 
infrastructure projects indeed gap bridges 
and ultimately build relationships!
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6  The winning team from Merrifield College in 

East London and their teacher, André de Klerk, seen 

here with Danai Magugumela (left), CEO of BKS 

Engineering and Management (Pty) Ltd, the main 

sponsor of the event. The three boys are, from left, 

Nick Jones, Chris Fielding and Ryan Armstrong

teams at work
7  Hoërskool Brackenfell, Cape Town
8  Hoërskool Richardsbaai

6

7

8
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teams at work (cont)
9  Hoërskool Jim Fouché, Bloemfontein
10  Hoërskool Duineveld, Upington
11  Glendale Secondary, Strandfontein, Cape Town
12  Harriston High School, Harrismith
13  Ficksburg High School 
14  Hoërskool Overkruin boys’ team, Pretoria
15  D.H.P.S. from Windhoek, Namibia
16  Fairvale Secondary, Durban

9

10

11

12



Civil Engineering | October 2009 65

13

14 15

16



66  Civil Engineering | October 2009 

Completed bridges
17  SAICE demo team
18  Hoërskool Centurion
19  Hoër Tegniese Skool Daniël Pienaar, Uitenhage
20  Hoërskool Overkruin girls’ team, Pretoria

17

18

20

19





Date Event and CPD  
validation number

Presenters Contact details

10 – 11 November Gauteng Handling Projects in a Consulting 
Engineer's Practice
SAICEproj08/00404/11

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

03 – 04 November Gauteng
17 – 18 November Gauteng

Business Finances for Built 
Environment Professionals
SAICEfin08/00405/11  

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

03 – 04 November Johannesburg
10 – 11 November Durban
17 – 18 November Cape Town
24 – 25 November Port Elizabeth

Coastal Engineering and 
Management

Keith Mackie Sharon Mugeri
cpd.sharon@saice.org.za

7 – 13 November Gauteng
5 – 11 December Gauteng

The Application of Finite Element 
Method in Practice
SAICEstr06/00018/08

Roland Prukl Dawn Hermanus
dhermanus@saice.org.za

12 November Gauteng Position yourself as an impactful 
Professional

Candice Tomlinson Sharon Mugeri
cpd.sharon@saice.org.za

24 – 25 November Gauteng The Basics of Track Engineering
SAICErail09/00496/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

26 November Gauteng An Overview of Bridge Maintenance
SAICErail09/00495/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

7 – 11 December Midrand Practical Geometric Design
SAICE/TR07/00139/09

Tom McKune Dawn Hermanus
dhermanus@saice.org.za

For more information on courses, venues and course outlines please visit http://www.civils.org.za/courses.html or contact cpd.sharon@saice.org.za

Diarise this!

SAICE has recently acquired a comprehensive range of books 
from ASCE (American Society of Civil Engineers). These books are 
available from the SAICE bookshop (SAICE members receive a 5% 
discount). Apart from an extensive collection of ASCE standards, 
the ASCE books include titles covering the full scope of the civil 
engineering profession, including the following:
Machu Picchu – A Civil Engineering Marvel

Kenneth R Wright & Alfredo Valencia Zegarra
Tipon – Water Engineering Masterpiece of the Inca Empire

Kenneth R Wright
The 21st-Century ENGINEER – A Proposal for Engineering Educational Reform

Patricia D Galloway
Natural Processes and Systems for Hazardous Waste Treatment

Edited by S Ong, R Surampalli, A Bhandari, P Champagne, R Tyagi, I Lo

Dam Foundation Grouting – revised and expanded
KD Weaver, DA Bruce

Geotechnical Testing, Observation and Documentation – 2nd edition
Tim Davis

Beyond Failure – Forensic Case Studies For Civil Engineers
Norbert J Delatte Jr

to order, and for more  
information, please contact:
Angelene Aylward
SAICE Bookshop
011 805 5947/8
aaylward@saice.org.za

asCe booKs now 
aVailable FroM saiCe
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