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O N  T H E  C O V E R

AfriSam 
reliable supplier of concrete for the 

Nellmapius Bridge overpass
AfriSAm iS proud of the significant 
role they are playing in the construc-
tion of the new Nellmapius Bridge 
overpass, which is part of the Gauteng 
freeway improvement project (Gfip) 
package C between the Buccleuch and the 
Brakfontein interchanges on the N1. 

Stefan Bothma, project Engineer of 
the GLmB Joint Venture, puts it in a nut-
shell when he says; “it’s going to be hard 
to top this project.” 

The spans of the old bridge over the 
highway allowed limited capacity for ex-
pansion of the N1. The new bridge had to 
accommodate the tracks for the Gautrain, 
as well as five lanes both north and south 
on the N1 highway, and space for future 
expansion. The design and construction 
of the new bridge incorporates three engi-
neering techniques, executed according to 
the following project timelines: 

piling of foundations: N  June 2008
foundations and columns: N  up to 
April 2009
Casting of 1 N st deck section: August 2009
Casting of 2 N nd deck section: 

September 2009
Casting of 3 N rd deck section – girder 
system: march 2010
Casting of 4 N th deck section:  may 2010
Casting of final deck section over  N

Gautrain track: August 2010
planned project completion: N  

december 2010
“AfriSam really stepped up to the plate in 
terms of the quality and logistical supply 
of the specialised cement products 
required,” says Stefan. “We gave them 
a challenge and they met it admirably. 

1
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1  Casting of first deck section at the Nellmapius Bridge on the N1 near the Brakfontein interchange
2  Erection of median girders at the Nellmapius Bridge
3  Operating one of the concrete trucks during the pouring of the Nellmapius 

Bridge centre span deck, which was completed in an astounding 13 hours
4  Floating the concrete after the pouring of the Nellmapius centre span deck

PROJECT TEAM
Client The South African National Roads 
Agency Ltd (SANRAL)
Design & Site Supervision Engineers BKS
Construction Contractors GLMB JOINT VENTURE  
(Joint Venture between Grinaker-LTA, 
Moseme Road Construction and Boitshoko 
Road Surfacing)
Specialised Product Suppliers AfriSam

We’re extremely proud of this project. 
We had to contend with a number of 
curved balls, from design to traffic is-
sues, etc, and we’ve pulled it all together.”

As the product supplier for the 
Nellmapius Bridge, AfriSam’s product 
specialists did their development work 
based on the project requirements two 
years before the construction work 
started. during the construction phase of 
the centre section over the N1 highway, 
AfriSam had two truck-mounted concrete 
pumps on site supplied by 6 m3 and 8 m3 
readymix concrete trucks arriving continu-
ously at 20-minute intervals. The AfriSam 
team included a crew of 10 workers on the 
concrete pipelines, and 8 workers and 2 op-
erators manning each of the pumps. The 
girder system used in the construction of 
the centre deck and the voided slab design 
added to the complication of the concrete 
pour. The 460 m3 concrete pour at the 
Nellmapius Bridge centre span deck was 
completed in an astounding 13 hours.

Says mervin Govender, one of the 
AfriSam site supervisors, “Quality is our 
main concern at all times. i must say this 
has been my most exciting project to 
date, and the end results make all the long 
hours worthwhile.”

Victor Bouguenon, marketing manager 
of AfriSam, adds, “our clients rely on us 
to develop specialised products for specific 
applications that require unique solutions. 
our strength lies in the fact that we have 
unrivalled resources to draw on when 
the need arises. As a high-performance 
southern African company with interna-
tional support and innovative technolo-
gies, we’re proud of playing a major role in 
shaping our African landscape.”

 INFO

Victor Bouguenon 

Marketing Manager, AfriSam 

victor.bouguenon@za.afrisam.com
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O P I N I O N

Addressing the imbalance in civil engineering between 
academia and industry

Dr Masengo Ilunga   
Head of Department 
Civil and Chemical Engineering 
UNISA 
ilungam@unisa.ac.za

INTRODUCTION
Engineering is one of the critical scarce 
skills in South Africa, as has been proved 
by the research presented by Allyson 
Lawless in her Numbers and Needs pub-
lications. The situation is, however, not 
a South African issue only, but a global 
phenomenon. At the same time it needs to 
be emphasised that many more engineers 
are needed in the tertiary institutions to 
ensure a steady flow of enough adequately 
trained engineering graduates to meet the 
skills shortage in industry. However, many 
academics, and engineering graduates who 
would otherwise have considered an aca-
demic career, are opting for employment 
in industry, mainly due to the far better 
salaries on offer outside of academia. 

INITIATIVES
Some years ago the mining and metal-
lurgy industry introduced a practical way 
to partly address the imbalance outlined 
above. They namely make monthly con-
tributions towards the salaries of mining 
and metallurgy academics in institutions of 
higher learning countrywide. This initiative 
deserves praise and should be embraced 
by other engineering industry sectors, as 
it contributes positively to the retention of 
academic staff and therefore to the quality 
of engineering education and the subse-
quent supply of engineering graduates.

This does not imply that the other 
engineering sectors in industry have 
not done anything whatsoever to sup-
port institutions of higher learning in 
one way or the other. industries across 
the engineering spectrum are in fact 
involved in engineering education 
through bursary schemes; by offering 
experiential training opportunities 
and research facilities; through the 
establishment of research chairs; and by 
conducting practicals, teaching, etc in 

selected fields of science, engineering 
and technology. The existing liaison 
between industry and academia fur-
thermore contributes positively towards 
ensuring that the engineering pro-
grammes offered at the various tertiary 
institutions remain relevant.   

THE CIVIL ENGINEERING INDUSTRY
As mentioned above. the efforts by 
the civil engineering industry to help 
institutions of higher learning have not 
gone unnoticed. The burning issue of 
salary subventions has, however, not 
been adequately addressed yet by the 
civil engineering industry. for example, 
salary subventions by the industry to 
academics in the fields of civil engi-
neering would contribute hugely to staff 
retention and hence quality education. 
We as civil engineers need to consider 
approaching the problem in a similar 
manner as the mining and metallurgy 
industry, albeit with specific adapta-
tions to suit our profession. 

Salary subvention is not necessarily 
the absolute and ultimate way to go about 
solving the problem, but it certainly 
seems to be the most prominent issue. 
This situation holds particularly for our 
young graduates who, despite a passion 
for the academic environment, are no 
longer attracted to an academic career, 
mainly because of the huge discrepancies 
in salaries and other benefits. 

This situation will continue to impact 
in one way or the other on the balance 
between the supply and demand of gradu-
ates in the civil engineering industry. 
it seems there is a huge demand from 
industry, but the supply of graduates 
does not equate that demand in terms of 
adequate, appropriate skills and numbers. 
This situation obviously worsens when 
academics migrate to industry for better 

salaries. To stem this tide, far more 
involvement from the civil engineering 
industry is needed.

CONCLUSION 
The CHE (Council of Higher Education) 
and ECSA (Engineering Council of South 
Africa) determine that a graduate should 
have acquired certain skills and competen-
cies before he/she may be employed in the 
labour market. for this to happen, the var-
ious tertiary institutions need to be staffed 
by adequately qualified and remunerated 
lecturers. The insufficient numbers of 
academics in most tertiary institutions are 
evident – staff generally shoulder a heavy 
workload, the staff-student ratio is unsatis-
factory, young graduates are not attracted 
to academia any longer, tuition often has to 
be offered after hours and on weekends by 
external lecturers, etc. 

financial support from industry 
should primarily be focused on stem-
ming the flow of academics to industry, at 
least locally. retention of academic staff 
through financial intervention by industry 
assumes of course that working and other 
conditions would be adequately addressed 
by the tertiary institutions themselves. 

in realizing this ideal, the South 
African institution of Civil Engineering 
could play an important role by coordi-
nating discussion among all the parties 
concerned, and by liaising with the tech-
nical advisory committees of the various 
institutions of higher learning. 

on an even broader scale, con-
sideration should perhaps be given to 
interlinking the different engineering 
industries to arrive at a well coordinated 
approach of all engineering industries 
and the built environment. After all, in 
practice engineers from different disci-
plines work on the same project towards 
achieving a common goal. 
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BACKGROUND
The backbone of any economy lies in a 
secure and safe water supply, and protec-
tion of essential water resources. These 
requirements are amplified in a largely 
semi-arid country with a burgeoning 
economy that is also the economic hub of 
Africa. South Africa is fast approaching 
water scarcity, but dares not slacken the 
pace of economic development when 
there are still so many in desperate need 
of economic emancipation. increasing 
water scarcity creates enormous chal-
lenges in equitably allocating this pre-
cious resource to competing sectors. 
provision has to be made to sustain es-
sential economic growth both for present 
and future generations, while at the 
same time securing basic human needs, 
meeting international obligations and 
protecting the resource and the fragile 
environment that it supports. 

However, at this critical juncture in 
our history, a number of strategically 
important concerns have arisen re-
garding the continued successful man-
agement of our water resources.

At the April 2008 South African 
institution of Civil Engineering (SAiCE) 
Council meeting the question was 
raised, “Are we facing a water crisis 
similar to the energy crisis?” The SAiCE 
Water division took up the challenge 
of addressing this question. Several 
discussions with key role-players con-
firmed that there are indeed a number 
of challenges that can be described no 
other way than as crises that need to be 
met with great urgency. 

The following key concerns are dealt 
with in this discussion:

mismatch between water supply and  N

water demand
Theft of water resources N

failure to achieve demand   N

management targets
decaying infrastructure N

deteriorating water quality N

Loss of essential skills N

Strangling of educational pipeline N

A crisis committee of top experts was 
identified and convened, that included, 
amongst others, two past presidents of 
SAiCE, the then sitting and two previous 
presidents of WiSA (Water institute 
of Southern Africa), a former director 
General of the dWA (department of 
Water Affairs) and a representative 
of the dBSA (development Bank of 
Southern Africa). Expertise was drawn 
from the top echelons of management, 
water resources, water quality, municipal 
services, research, economics, capacity 
building and academic fields. it is note-
worthy that without exception every one 
of the carefully identified and extremely 
busy individuals recognised the need 
and joined the group without hesitation, 
and all continue to provide enthusi-
astic support. The first product of this 
group was a submission to the portfolio 
Committee of Water Affairs and 
forestry on 22 october 2008. in recogni-
tion of the crucial strategic importance 
of water in our land and the wish to lend 
weight to the grave concerns regarding 
what many responsible practitioners 
from diverse quarters can only describe 
as a national crisis of the first rank, the 
unprecedented step was taken of making 

Dr Chris Herold   
Managing Director 
Umfula Wempilo Consulting 
herold@wirelessza.co.za

Des Midgley Memorial Lecture
The Water Crisis in South Africa

W A T E R  E N G I N E E R I N G

This article is an excerpt from the paper presented by Dr Chris Herold at 
the 14th SANCIAHS Symposium (South African National Committee of the 
International Association of Hydrological Sciences), held at the University 

of KwaZulu-Natal, Pietermaritzburg, from 21 – 23 September 2009. The 
first Des Midgley Memorial Lecture was presented in September 2001, at 

the then University of Natal, in remembrance of the late Prof Des Midgley 
who is considered the father of South African engineering hydrology. 

Dr Herold obtained his PhD under Prof Midgley in 1981
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a joint SAiCE / WiSA submission to 
represent most of the professional water 
engineers and water scientists in South 
Africa. This led to many opportunities 
for constructive engagement with the 
media and all levels of government. 

WATER SUPPLY AND DEMAND MISMATCH
Local Authorities (LAs), through their 
Water Services development plans 
(WSdps), are tasked with providing 
Water Service providers and ultimately 
the dWA, with water demand projec-
tions and indicating how they are to 
be met. The dWA is responsible for 
developing the resource to meet these 
demands. in the face of increasing water 
scarcity, the unquestioned matching 
of escalating demands could become 
unsustainable, or at least very expensive 
to achieve when increasingly distant 
resources have to be tapped. under such 
circumstances the dWA needs to point 
out the economic and practical implica-
tions and may suggest the need for Water 
Conservation (WC) and Water demand 
management (Wdm) measures. A 
healthy feedback between the dWA and 
LAs should ensue, leading to the adop-
tion of a viable and efficient plan.

The glue that holds these func-
tions together is the National Water 
resources Strategy (NWrS). This 
should address the availability of the 
resource and the steps to be taken to 
meet demands – or indicate where they 
cannot be met. The NWrS should be 
informed by the WSdps provided by 

the LAs. But can we be sure that the 
LAs and Water Boards plan and com-
municate their needs? Where WSdps 
are being prepared, are they based on 
reality? Are they responding to calls 
for WC and Wdm? And are they ad-
dressing the critical issues?

The long awaited draft of the 2010 
NWrS, which is due out every 5 years, 
is also running late and in danger of be-
coming a rear-view mirror, rather than a 
forward-looking strategy against which to 
benchmark progress. 

it is apparent that inconsistencies 
and implementation failures have led to 
extremely serious problems.

The Vaal River system
The water supply to half of the GNp of 
South Africa is supported by the Vaal 
river catchment. The economic and 
strategic importance of this complex 
water supply system cannot be over-
emphasised. failure of this crucial water 
supply will directly demolish the hopes 
of poverty alleviation for millions in this 
region, deprive the fiscus of the economic 
resources required for this throughout 
South Africa, and hold repercussions for 
the prosperity and prestige of the entire 
SAdC region. 

Against this background, the state-
ment by the dWA’s director General 
regarding supply to Gauteng, which of 
necessity applies equally to the entire 
Vaal river and Crocodile West system, 
was cause for deep concern: “Unless we 
do something about the current growth 
trends and needs, we are going to have 
a water shortage by 2013 … But even 
with the fastest implementation, these 
[projects] will only be ready by 2019.” 

(Engineering News, 26 September 2008). 
This alone portends a national crisis of 
the first order. 

However, this is to understate the 
problem. Although seldom stated, over-
taking of the system yield by 2013, with 
no reasonable hope of increasing the 
resource supply within the next decade, 
relies on the attainment of a very substan-
tial 15% reduction in demand. To date 
there is no evidence of any such reduc-
tion, and year by year the water demands 
are climbing inexorably along the high 
demand curve. put bluntly, this implies 
that right now we are already living with 
a 2% supply deficit in the Vaal system. 
By 2013 we will face a 6% supply deficit, 
which would rise continually until 2019 
when it would reach a staggering 11%. By 
the time polihatse dam (phase 2 of the 
Lesotho Highlands Water project) has 
warmed up, 86% of its yield would already 
have been committed, and mielietuin 
dam in the Tugela river catchment 
would have to be commissioned three 
years later. if we are to go this route then 
we would have to start on the Tugela 
project a year after the World Cup, while 
we are still in the early stages of the 
polihatse dam project. After that there 
remains only Jana dam on the Tugela. 

figure 1 shows the consequences of 
not achieving the targeted demand reduc-
tion, which is the current status quo.

it needs to be recognised that a water 
crisis in a complex inter-dependent 
system is not a binary on/off switch like 
an energy blackout. it is much slower 
in developing, with lots of time to con-
template the approaching crisis. Taking 
account of both the in-stream and off-
channel pumped storage and intercon-
nections with distant donor catchments, 
a critical drought sequence in the Vaal 
system can take up to 8½ years to reach 
its end, with progressively more severe 
water restrictions coming into force as 
the declining system storage increases the 
risk of supply failure. This is advantageous 
since some precious time can be bought 
to implement emergency measures (such 
as Wdm and WC). However, it also holds 
inherent risks since decision-makers can 
easily be lured into a false sense of secu-
rity and leave it too late to react. 

it is a consummate waste of time to 
panic once we are already in the grips 
of a severe drought. rather, we need to 
recognise the crisis now and act expedi-
tiously while there is still time. Effective 

1  Consequences of not achieving demand 

reduction in the Vaal River system (information 

provided by the DWA, January 2009)

1
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management requires decision-makers 
to plan and invest decades in advance, 
since any new bulk infrastructure 
requires lead times that stretch longer 
than the critical drought sequence itself. 
Hence, even now we are ten years too 
late to implement a purely supply side 
solution. Even if a new dam were to be 
commissioned during the drought, it 
would be of little use since dams do 
not fill during critical droughts. The 
uncertainties of whether or not we will 
actually face a severe drought while we 
remain exposed during the next ten 
years can also lure managers into taking 
unacceptable risks in the hope that they 
will not occur. This would amount to 
reckless gambling with the vital inter-
ests of the 10 million inhabitants of 
Gauteng and the many others dependent 
on the Vaal river system.

Like it or not, we have already entered 
this unnerving marathon race, ten years 
behind our competitor. The question is, 
do we plod along uphill being dragged 
down by an ever increasing deficit and at-
tendant risk of supply shortfall until 2019, 
or do we find a better way?

Clearly up to now the LAs have failed 
miserably in delivering on the Wdm and 
WC targets. it could also be argued that 
these targets should have been set while 
there was still time to implement stop-gap 
supply side solutions (i.e. implement the 
next raw water resources scheme) and 
that the actual delivery should have been 
closely monitored and any deviation 
responded to before the cut-off date was 
reached. Here there may be a parallel with 
the energy crisis. While some of these 
essential actions may have been called for, 
they were kept behind closed doors until 
we were already in deficit. 

The better way is to close the yawning 
gap between the supply strategy and the 
water demand growth by vigorously im-
plementing the targeted Wdm and WC 
measures. There is no other means left 
open to escape from further imperilling 
the water supply to this critically impor-
tant system. 

indeed, most of the crises that we 
now face had their origins in poor man-
agement decisions taken over the last 
decade or two.

The Mgeni River system
The mgeni river system supplies water 
to the third largest economic region in 
South Africa. Two-thirds of the GNp of 

South Africa is accounted for by the Vaal 
and mgeni river systems combined. Yet 
by 2008 it came to our attention that 
this region only had a 92% assuredness 
of supply with about a 1 in 13 year risk of 
facing severe water restrictions. 

The users of this system have been 
in a precarious deficit situation for the 
last six years. The Spring Grove dam was 
due to have commenced storing water 
by the end of 2006. However, by late 
2008 design work on the dam had not 
yet commenced and the expected date of 
commissioning was 2012 at the earliest. 
it must be stressed that even if commis-
sioned in 2012, the proposed dam could 
play little part in a major drought until it 
has ‘warmed up’ by substantially filling. 
Hence a period of severe risk of restric-
tions could extend well beyond 2012. 
After commissioning of the Spring Grove 
dam the system would in any event 
remain in deficit for a further four years 
until the end of 2017.

The question must also be addressed 
as to why the six-year delay in the com-
missioning of the Spring Grove dam has 
been allowed to happen? 

All of this points to a national crisis 
unfolding before our eyes, with severe dis-
joint between the planning by the dWA, 
the LAs and the actual implementation. 

National Water Resource Strategy
it is a legal requirement for the minister 
to produce a National Water resources 
Strategy (NWrS) every five years. The 
serious failures enumerated above clearly 
demonstrate that this is not merely an 
administrative chore. it is essential to the 
wellbeing of our country.

The NWrS must set out the key water 
challenges and proposed responses. The 
NWrS (2009/2014) is due out in 2010. 
There must be wide consultation before 
this is finalised. Where is it? 

WATER THEFT
unfortunately the beleaguered Vaal river 
system is also subject to the depreda-
tion of water theft. it is apparent that 
some 175 million m3/a is being stolen by 
farmers in the upper Vaal catchment, 
particularly along the Liebenbergsvlei 
river which serves as the conduit for 
the transfer of water from Lesotho. 
Comparisons have been drawn between 
the water theft and the yield of the mohali 
dam, phase 1b of the Lesotho Highlands 
Water project (LHWp).

As pointed out earlier, the Vaal river 
system is already in deficit by about 
2%. The water theft quadruples this to 
a very significant 8%. There is thus no 
doubt whatsoever that the system is 
currently in deficit.  

it might have been expected that the 
water theft could have been remedied 
soon after being unearthed, simply by 
bringing the offenders to book. However, 
it turns out that the legal, administrative 
and all important abstraction moni-
toring mechanisms are not yet in place, 
many years after the promulgation of 
the 1998 National Water Act. Hence, 
for fear of losing a case and the risk of 
setting an unfavourable legal precedent, 
it has been estimated that curbing the 
water theft could take up to four years. 
This is analogous to reporting a robbery 
in progress and being told to hang on 
because the police will take four years to 
arrive. in the meantime 175 million m3 
of expensive imported water that urban 
consumers are paying dearly for is being 
stolen in full view of the entire nation. it 
is ironical that if water restrictions are 
implemented, the first to be affected will 
be the farmers themselves, including 
innocent parties located throughout the 
Vaal river system. perhaps peer pressure 
could play a role in curbing the theft?

Aside from criminal prosecution, 
should we not consider simply billing 
the perpetrators for the full incremental 
cost of the water that is being stolen? 
This would probably amount to around 
r2 million per 50 ha centre pivot. 

it might be argued that the problem 
will not influence us if it takes four years to 
stop the theft, seeing as the major dams of 
the Vaal system are currently full. The state 
of the dams certainly does diminish the 
risk of short-term failure. However, we are 
in it for the long haul. A critical drought 
sequence always starts with the dams full, 
with no further system spillage until the 
drought is finally broken. moreover, the 
onset of such a drought is never known in 
advance. Even a few years into the drought, 
it is always possible that good rains could 
curtail the magnitude of the drought by 
filling and thereby re-setting the system. 
However, if the last wet season was the 
start of a 1:50 or worse drought sequence, 
then with every passing day the water theft 
would increase the deficit by a further 
½ million m3. Assuming that one and a half 
of the four years has already elapsed, we 
could be down by 438 million m3, or 15% 
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of the current annual demand, by the time 
the theft is halted. These figures are only il-
lustrative, since the loss would be modified 
somewhat by evaporation, but they serve 
to illustrate the crisis that the water theft is 
plunging our water security into and how 
seriously we should be taking it. 

it defies the imagination how the 
theft of 175 million m3/a could have gone 
undetected for so long. An article in the 
may/June 2008 issue of Water Wheel 
stated that the polihali dam scheme, 
(which will take at least another decade 
to develop) will deliver a further 15 m3/s 
(i.e. 473 million m3/a). This means that 
the current water theft in the upper Vaal 
WmA alone is a whopping 37% of the 
entire delivery of the next major water 
augmentation scheme. How could opera-
tors and managers have missed such a 
large reduction (5,5 m3/s of base flow) 
in the amount of water reaching the 
Vaal dam? This is inconceivable seeing 
as a new Crump weir was constructed 
on the lower Liebenbergsvlei river at 
frederiksdal in 1985 (12 years before 
the first phase of the LHWp was com-
missioned) with the express purpose of 

measuring water losses of the LHWp? The 
hydrological records were available for the 
Ash river outfall, for this weir, Saulspoort 
dam, two other intermediate points on 
the Liebenbergsvlei river and further 
downstream at frankfort below the Wilge 
river confluence. The unwarranted pro-
liferation of irrigation activity should also 
have shown clearly in satellite imagery, 
to which the dWA has full access. in 
this regard there was already evidence 
of farmers purchasing new centre pivot 
irrigation systems in anticipation of the 
LHWp. finally, regular ground inspec-
tions of the river should have revealed the 
proliferation of pumps.

unlike the preceding crises in which 
LAs played a significant role, this one 
arises purely from failure to define water 
rights, enforce monitoring, interpret 
readily available information that is 
collected at great cost, and enforce com-
pliance. Clearly it speaks of crumbling 
capacity within the dWA. 

DEMAND MANAGEMENT FAILURE
Local Authorities
The greater part of the mismatch between 
water supply and water demand is attrib-
utable to the failure of LAs to deliver on 
Wdm and WC targets.

municipal water infrastructure, and 
especially buried pipe work has a reason-
able service life of 50 years. This means 
that 2% of the capital works need to be 
replaced every year. As these works near 
the end of their service lives water leaks 
become more and more frequent and 
maintenance becomes more onerous. 
it is essential to continuously carry out 
maintenance to deal with ongoing leaks 
and other repairs required to curtail 
water losses and ensure that the intended 
service lives are attained. 

Earlier dWA estimates indicated that 
r600 million per year was needed between 
2004/5 and 2009/10 in Gauteng to redress 
the capital replacement backlog and to carry 
out regular maintenance. Against this, the 
2008 Wdm expenditure in Gauteng was 
only between r50 and r100 million, which 
is only sufficient to cover 20% to 40% of the 
annual maintenance requirement, without 
even touching the backlog. moreover, 
during this period the capital replacement 
backlog would have grown by 2% of the 
existing infrastructure per year, accruing 
to a massive additional 10% of existing 
infrastructure. it is small wonder that the 
infrastructure leakage has reached crisis 
proportions and that municipalities are 
consistently failing to meet Wdm targets. 
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figure 2 reveals a long history of 
the credibility gap between the planned 
and actually achieved demand reduc-
tions in the umgeni river catchment. 
Comparison of the 2006 demand pro-
jections made between 2000 and 2005 
displays an almost exponentially dimin-
ishing expectation of meaningful de-
mand reductions being achieved, until 
the 2007 projection appears to reflect 
the giving up of hope and acceptance 
of the status quo, presumably since the 
demands have grown steadily since 2001 
with no apparent sign of abating.

undue vacillation on the part of 
municipal decision-makers appears to 
have played a major role in the failure to 
achieve Wdm. Not only has this placed 
national water supply systems at risk for 
years, it is also extremely short-sighted 
given the large economic advantage to be 
gained by municipalities from curtailing 
the water losses.

The dWA has called for the im-
plementation of laudable measures to 
reduce the umgeni demand by 16% 
through curbing water theft (8%) and 

replacing broken asbestos cement pipes 
(8%). Thankfully some of these initia-
tives are at last moving ahead. further 
savings should accrue from the recy-
cling of eff luent that at present is run-
ning to waste at sea. While these initia-
tives are costly and time-consuming 
(for example, r850 million over three 
years to replace the old asbestos-cement 
pipes), they hold tremendous economic 
advantage since the reduced water 
losses result in a short payback period. 
Since the dams are currently near full, 
the time frame of these actions may be 
short enough to significantly reduce, 
or even eliminate, the exposure to 
unacceptable risk. But the curbing of 
water theft and wasteful practices, and 
ongoing essential maintenance and 
refurbishment, will require enduring 
political will and the ongoing employ-
ment of sufficient resources. 

Consumers
it is important not to overlook the fact 
that much, perhaps up to half, of the 
water losses occur in the properties 

of consumers, whose pipe work and 
plumbing fixtures are also subject to 
decay and the need for maintenance 
and replacement. This is particularly 
apparent in areas where residents 
do not pay for their water and there-
fore treat it as a free good and have 
no incentive to repair leaks. The 
indigent might also lack the means 
to affect the necessary repairs. 

There is thus an urgent need to edu-
cate users on the need to curtail leaks and 
to institute and sustain adequately funded 
programs to render plumbing services in 
poorer areas.

DECAYING INFRASTRUCTURE
Ageing infrastructure affects both LAs 
and the dWA.  

Local Authorities
in addition to the lack of achieve-
ment of Wdm and maintenance 
targets by LAs, the well publicised 
collapse of water supply and sanita-
tion infrastructure is deep into 
crisis mode in many rural areas. 
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Bulk infrastructure
The dWA’s Strategic framework on Water 
for Sustainable Growth and development 
discussion document (April 2008) cites 
numerous cases where major water re-
sources infrastructure is in serious need 
of maintenance and refurbishment. This 
includes “160 out of 294 dams owned and 
operated by the department (54%) [that] 
require maintenance to meet current 
safety standards” and 17 canal schemes 
that require major rehabilitation work. 

Some of the pumps driving links of 
the water transfer schemes to strategic 
industries have also failed. 

in march 2009 it came to light 
that the strategic outlet canal from the 
Grootdraai dam, which feeds water to the 
highly strategic Sasol–Secunda complex 
and to some Eskom power stations, is in 
a dangerous state and urgently in need of 
refurbishment. The work had been held 
up by lack of in-house capacity and delays 
in the appointment of professional Service 
providers.

Some of the feeder canals to the foot 
of the Tugela–Vaal water transfer scheme 
are also in a state if disrepair, reportedly 
with trees growing through them, and 
have apparently been partially abandoned. 
While this may be feasible during wet 
conditions when other parts of the system 
can supply sufficient water, will this in-
frastructure be operative when we really 
need it during times of drought?

Information systems
To measure is to know. However, growing 
gaps are evident in both flow and water 
quality monitoring networks. The ca-
pacity to run associated information sys-
tems is also declining, with the result that 
threatening trends are not being identi-
fied, leading to inevitable consequences 
such as the undetected theft of water 
from the Liebenbergsvlei and other rivers 
in the upper Vaal catchment. it is likely 
that there are other incipient or even 
long-standing problems that are as yet 
undetected due to inadequate monitoring 
and lack of the resources and capacity to 
interpret the information and take appro-
priate remedial action.

Funding deficit
The Strategic framework on Water for 
Sustainable Growth and development 
discussion document indicates a gross 
under-provision of expenditure for the 
maintenance of water services assets.

National Water Resources  
Infrastructure Agency (NWRIA)
The new NWriA is envisaged to handle 
the financing, construction and man-
agement of major water resource works. 
its establishment will see a phased in-
tegration of the dWA’s National Water 
resources infrastructure (NWri) 
branch and the Trans-Caledon Tunnel 
Authority (TCTA). The NWriA will 
raise investment funds on the capital 
market, supplemented by the dWA 
budget where extra costs are envisaged 
for social requirements. The NWriA 
was initially planned to be operational 
during 2008, but it is nowhere near. 
Where is it? 

WATER QUALITY
The challenge is not just quantity. Water 
that is too polluted to use is as serious 
as no water at all. This is beginning to 
happen in some areas, to name but a few:

Pollution problems inhibiting water use
Vaal River Catchment

Coal and gold mining and industrial  N

pollution impair water quality in the 
Waterval river.
Large pollution sources in the small but  N

highly developed Barrage catchment 
cause severe salinity, eutrophication 
and biological pollution, which in turn 
lead to huge economic loss, necessi-
tating blending and dilution operating 
rules that entail the discharge of addi-
tional water from the Vaal dam.
NW province and the Welkom– N

Virginia area gold mining decant (acid 
mine drainage) and sewage effluent in 
the middle Vaal WmA create similar 
problems.
Salts are further concentrated in the  N

Vaalharts irrigation scheme.
intensive irrigation in the modder–riet  N

catchment reduces the large quantity of 
fresh water imported from the orange 
river to a trickle of highly saline water 
entering the douglas Weir.
polluted water spilling from the  N

douglas Weir contributes to the salinity 
of the downstream orange river.

Crocodile West
most of the water resource of the  N

upper Crocodile river catchment 
is derived from saline and nutrient-
enriched sewage eff luent. This leads 
to salinity problems throughout the 
downstream river system and severe 

To measure is to know. However, 
growing gaps are evident in both 

flow and water quality monitoring 
networks. The capacity to run 

associated information systems 
is also declining, with the result 

that threatening trends are 
not being identified, leading to 

inevitable consequences such as the 
undetected theft of water from the 
Liebenbergsvlei and other rivers in 

the Upper Vaal catchment. It is likely 
that there are other incipient or even 

long-standing problems that are as 
yet undetected due to inadequate 

monitoring and lack of the resources 
and capacity to interpret the 

information and take appropriate 
remedial action
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eutrophication of the major impound-
ments. Spectacular eutrophication in 
the Hartbeespoort dam has persisted 
for decades, so much so that as early 
as the 1980s it was rejected as a 
source of raw water for rustenburg in 
favour of a new pipeline all the way 
from rand Water. 
This could also affect water supply to  N

the old and planned new power stations 
in the Waterberg area.
Severe eutrophication led to the can- N

cellation of an international event at 
roodeplaat dam. 

Mpumalanga
intensive coal mining in the upper  N

olifants river catchment has resulted 
in severe sulphate and salinity prob-
lems.
Salinity levels in the remainder of the  N

catchment are impaired by irrigation 
and mining in the phalaborwa area. 
pollution has also been cited as a  N

possible cause of crocodile kills in 
the Loskop dam and in the Kruger 
National park. 

Durban and Cape beaches
Biological pollution is a serious health  N

threat in the mgeni catchment and at 
various beaches.
The blue flag status of popular beaches  N

in the Cape is under threat. 
 

Atmospheric deposition
The deposition of sulphate salts  N

arising from emissions from power 
stations, the petro-chemical and other 
industries has been recognised as a 
major long-term threat to the salinity 
and possibly the acidity of the water 
resources of the upper Vaal catch-
ment. The potential for these prob-
lems is viewed in so serious a light 
that it has become a consideration in 
the siting of future major power sta-
tions, and consequently Eskom and 
Sasol are undertaking a major study 
of these impacts. 

Biological health threat
The preceding pollution problems are 
serious enough to constitute crises in 
their own rights. However, the health 

threat posed by biological pollution is 
such an affront to the poor and indigent, 
who comprise so large a proportion of our 
population, that it warrants consideration 
on its own.

Hardly any portion of the country 
(except the least populated areas) is im-
mune to health threats arising from bio-
logical contamination of essential water 
resources. The poorest communities are 
the most affected. These communities 
also contain disproportionately high 
proportions of citizens whose health is 
compromised by HiV and Aids. infants 
and children are highly vulnerable 
to waterborne disease. outbreaks of 
cholera are also a serious threat.

much of this problem is the direct 
result of the collapse of existing sanita-
tion systems and difficulties encountered 
in the siting of informal settlements and 
the provision and maintenance of es-
sential services. This is already a major 
crisis in rural communities. in some 
areas short-sighted planning has resulted 
in new bucket eradication schemes ac-
tually causing a sharp deterioration in 
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service provision. for example, in some 
free State settlements replacement of 
bucket sanitation systems with ambitious 
sophisticated flush sewer systems has 
left residents with no sanitation at all 
since the water supply is insufficient to 
flush their toilets. in other instances the 
large increases in sewage inflow volume 
has led to the overloading of inadequate 
sewage works and dangerous pollution of 
downstream river systems. 

Larger metros are also showing 
strain, the main saving grace being the 
fact that these areas are largely provided 
with good potable water supplies and 
hence the poor generally do not need to 
drink the polluted river water. The re-
ality, however, is that LAs in rural areas 
clearly lack the capacity to deal with 
these problems.

This is a national crisis. 

Capacity constraints
The few professional personnel in direc-
torates and sub-directorates in the dWA 
head office and in the regions are trying 
valiantly to deal with these multiple 
crises. However, many of the staff under 
them lack the necessary experience and 
are often too mobile to acquire the nec-
essary skills. moreover, the experienced 
personnel are stretched to the point of 
near ineffectiveness and cannot find the 
time to train staff. many of the water 
quality managers are so much in demand 
that appointments to see them have to 
be made weeks in advance, and often 
these are broken or cut short to deal with 
urgent matters. 

Clearly these departments are criti-
cally under-resourced. This is a national 
crisis that is no doubt significantly con-
tributing to the preceding crises. 

Waste Water Charges
The Waste discharge Charge System 
(WdCS) is viewed as an important 
vehicle for alleviating some of the pol-
lution problems and ensuring that pol-
luters are not allowed to continue exter-
nalising the costs of their production to 
the detriment of downstream users and 
the environment. Why has the WdCS 
not yet been implemented? 

CAPACITY AND SKILLS
The loss of capacity and skills is one 
of the main reasons why the National 
Water Act (NWA) is not being imple-
mented successfully. 

Local Authorities
over the last 15 years LAs have experienced 
a seven-fold loss of engineers and technolo-
gists. This has inevitably resulted in:

The collapse of infrastructure and  N

maintenance programmes
Widespread demand management  N

failures
Water treatment failure  N

This is a major national crisis that 
threatens the life-blood of the country.

Middle management gap
The dWA has an essentially technical 
function, necessitating 250 engineering 
posts. of these only 39% were filled 
in 2008.

over a number of years a gap has been 
opening in the middle management ranks 
of the dWA. This widening gap has accel-
erated and now extends into metros and 
Water Boards. These organisations have a 
core of experienced senior managers who 
are barely coping. 

The gravity of the situation is il-
lustrated by the fact that during 2008 
dWA grades 8 and 9, which should be 
entered by graduate engineers who have 
completed their professional training, had 
only 6 out of 45 posts filled. on the other 
side of the middle management chasm, 
47% of the skilled staff will retire within 
10 years, representing a catastrophic 
haemorrhaging of institutional memory.

The problem originates from the in-
ability to retain new staff inducted into 
the organisations. recruitment of young 
professionals comes mainly from bursary 
students who leave the organisation soon 
after working off their bursary obligations 
(professional salary scales at the lower end 
of the organisation are hopelessly inade-
quate compared with what can be earned 
in the consulting and contracting fields). 

it is expected that many of the ex-
perienced senior managers would tend 
to stay with the department longer 
than the junior recruits since they have 
better salaries, hold responsible posi-
tions, derive a high level of job satisfac-
tion, are dedicated to their work and 
tend to hold out for their retirement 
benefits. However, they are becoming 
increasingly stressed as the magnitude 
of the problems facing them magnify 
while at the same time their numbers 
diminish due to retirement and resigna-
tion. pressure of work is also making 
them increasingly inaccessible, which 
carries inherent dangers. 

Compared with the man-made crises 
that we are facing, climate change 
is still a much less imminent threat. 

However, it has been suggested 
that the impact of global warming 

would be amplified in the water 
environment with greater variability 

reflected in bigger and more frequent 
floods and longer droughts. To date 

there has been no evidence of this in 
our local hydrological records, but if 
it should occur it would increase the 
challenge of managing our precious 

water resources. The much bigger 
man-made threats that have been 

pointed out in this discussion will 
simply be overlaid with a higher risk 

of system failure and the need to plan 
that much more effectively
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it is a matter of deep concern that on 
aggregate the relevant experience level in 
the dWA is declining. Attempts at filling 
management positions with inexperi-
enced personnel do little to alleviate the 
middle management gap. The growing 
middle management gap is responsible 
for precipitating many of the crises dis-
cussed in the preceding sections. This is 
a national crisis of the highest order that 
threatens to destroy the very fabric of fine 
organisations such as the dWA, Water 
Boards and major metros.

EDUCATION
The recruitment and education of engi-
neers and water scientists has become a 
critical bottleneck that will seriously af-
fect the dWA, LAs and Water Boards for 
many years to come. 

Typically only the upper 5% of ma-
triculants have the necessary intellectual 
skills to gain university entrance and 
master the complex mathematical and 
scientific competencies required to suc-
cessfully enter an engineering or scien-
tific career. 

However, on gaining a university en-
trance certificate many matriculants find 
that they cannot enter an engineering or 
scientific career for the simple reason that 
they do not have sufficient competency in 
mathematics. The blockage occurs more 
than three years earlier when grade 9 
learners are often badly advised to take 
maths literacy since it is much easier than 
core maths and they should therefore be 
able to get better matriculation grades. 

As implemented, the advent of core 
maths as a replacement for higher grade 
maths is a further setback. This is because 
geometry and part of trigonometry has 
been excised from the mainstream and 
has become an optional third maths 

paper, for which the students gain no ad-
ditional recognition. dropping geometry 
appears to be little more than a thinly 
disguised cover for the lack of adequately 
trained maths teachers. moreover, most 
schools do not even offer tuition for the 
third maths paper. Three-dimensional 
perception and geometry are essential 
features of engineering. 

Even if it takes only two years to 
revamp the maths education in our sec-
ondary schools (which is unlikely, since 
the essential feedstock of good maths 
teachers has to be built up), it would still 
take 12 years before an appreciable ef-
fect is felt at the end of the professional 
pipeline (five years in secondary school, 
four years at university and another three 
years of on the job professional training). 
And even then they would still have a long 
way to go in gaining sufficient experience. 

CLIMATE CHANGE
Compared with the man-made crises 
that we are facing, climate change is still 
a much less imminent threat. However, 
it has been suggested that the impact of 
global warming would be amplified in 
the water environment with greater vari-
ability reflected in bigger and more fre-
quent floods and longer droughts. To date 
there has been no evidence of this in our 
local hydrological records, but if it should 
occur it would increase the challenge of 
managing our precious water resources. 
The much bigger man-made threats that 
have been pointed out in the preceding 
sections will simply be overlaid with a 
higher risk of system failure and the need 
to plan that much more effectively.

CONCLUSION
it is clear that on a number of fronts 
the water sector is already facing crises 

of national importance. if left unat-
tended they will have catastrophic con-
sequences. We would do well to heed 
the following words of wisdom: “The 
prudent see danger and take refuge, but 
the simple keep on going and suffer for it.” 
(proverbs 27:12) Even at this late stage 
all of the crises can and must be man-
aged. Government is well aware of the 
problems and is taking steps to rectify 
them, especially the crises within local 
government and the recent appointment 
of the National planning Commission. 
We must help them to succeed.

in view of the fact that capacity is 
currently in a critical condition and the 
length of time required to rebuild it, it 
is essential to use the human resources 
at our disposal to their fullest potential. 
The private sector has a large reservoir of 
desperately needed professional expertise 
and technical skills that can and must be 
tapped to their full potential. in this re-
gard SAiCE and WiSA have taken several 
initiatives to assist and their members are 
ready to do much more. initiatives already 
under way include:

SAiCE set up a Section 21 company  N

devoted to addressing skills shortages, 
particularly in Local Authorities.
The spirit of cooperation is evidenced  N

by the fact that the dWA was a co-
funder of the ENErGYS programme 
and that they are currently funding 
several capacity building programmes 
through WiSA and SAiCE.
SAiCE pioneered a meeting of tertiary  N

institutions to discuss bottlenecks 
and made representations to the 
department of Education. The SAiCE 
Section 21 Company was subsequently 
appointed to submit a report and make 
recommendations on how to deal with 
this issue. 



16  Civil Engineering | June 2010 

Rodney Nay 
Manager: Project Managing Unit 
Knysna Municipality 
rnay@knysna.gov.za 

Keith Turner 
Project Engineer: SSI 
keitht@ssi.co.za

Sedgefield Desalination Plant
WHY SEDGEFIELD? 
for 80 years the Karatara river had 
supplied the Sedgefield community 
with potable water. planning for an 
off-channel storage dam was started in 
2001 to supply 4,5 ml/day – sufficient to 
meet the expected demand until 2025. 
implementation started in 2007 but, due 
to the high tender prices, the project 
was shelved.

18 January 2009 brought an unwel-
come surprise. The river had stopped 
flowing. The impact of climate change 
was no longer an academic concept, but 
a reality. Water was brought in by road 
tanker from George – 24 hours a day. 
This was not sustainable and a temporary 
emergency pipeline from the Hoegekraal 
river 2,5 km away was laid.  

A permanent solution was needed 
that would meet the peak demand be-
fore the next tourist season. using the 
same water demand estimate of 4,5 ml/
day by 2025, an innovative conjunctive 
solution was developed to reduce the 

risk and increase the reliability of supply 
to the community. This involved: 

rehabilitation of the ruigtevlei WTW N

Abstracting water from the Karatara  N

and Hoegekraal rivers (1,5 ml/day) 
Groundwater from a series of bore holes  N

(0,5 ml/day) 
A seawater desalination plant (1,5 ml/day) N

Expanding the existing sewer net- N

work and WWTW for eff luent re-use 
(1,0 ml/day)  

The decision to build a desalination plant 
in Sedgefield was extremely risky and not 
taken lightly. one of the biggest factors 
against desalination was the cost of the 
water produced. However, recent tech-
nological developments have made this 
process more cost effective, hence desali-
nation has become a solution to consider.  

on 18 december, 78 days after signing 
the contract, and with tremendous input 
from an incredible team, the biggest sea-
water desalination plant in South Africa 
was operational. The official opening of 
the plant took place on 9 April 2010.

ACCEPTING THE CHALLENGE
The National department of Environmental 
Affairs and the Knysna municipality agreed 
that the implementation of the desalination 
plant at myoli Beach should be considered 
as an emergency procedure to address the 
serious water shortfall caused by the severe 
drought in the Southern Cape. Section 
24(f)3 of the National Environmental 
management Amendment Act (NEmAA) 
makes an allowance for an activity to 
commence or continue “…... in response to 
an emergency so as to protect human life, 
property or the environment”. for this pur-
pose the necessary specialist investigations 
and environmental monitoring were done 
during the last quarter of 2009. 

THE DESALINATION PLANT
The desalination plant is a single pass 
reverse osmosis (ro) system designed to 
produce a final permeate flow of 1,5 ml/
day. The intake system consists of a total of 
nine beach wells, of which five are active 
and the remaining four are back-up wells 

1



in the event that any one of the active wells 
becomes unusable. The discharge system 
consists of two discharge well points. Both 
intake and discharge wells have been sunk 
approximately 8 m below beach level and 
are capped at 1,5 m below beach level. 
Connecting the two well fields are pipe-
lines perpendicular to the base of the dune, 
buried to a minimum of 1,5 m below the 
natural ground level. 

The plant itself consists of one 
6 m x 2,5 m and two 12 m x 2,5 m shipping 

1  Sedgefield - plenty of water 

but nothing to drink
2  ‘Jetting’ in the beach wells
3  Marine biologist:  pre-installation evaluation
4  Equipment being fitted into the 

container before delivery to site
5  The first container / module being 

lowered into position on site
6  The 16-inch membrane units 

with the Energy Recovery Unit
7  The intake (abstraction) manifold with 

balancing tanks in the background

2 3

4

5

6 7
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containers positioned in a u shape. 
Seven holding tanks were placed within 
the u shape to hold intake, discharge 
and product water. product water 
(potable) is pumped from the plant to 
an existing municipal reservoir where 
it is blended and distributed through 
the municipal water network. 

BEACH CONSTRUCTION 
The intake and discharge wells were cre-
ated using high-pressure water pumps that 
‘jet’ a hole for each well. The necessary in-
frastructure was inserted at the same time. 
once ’jetting’ and the insertion of the in-
take wells with the associated submersible 
pump had been completed, the attached 

electrical cables and 90 mm pipeline were 
laid in a trench excavated to a depth of 
approximately 1,5 m. This exercise had to 
be carried out at low tides and the trenches 
were closed up as soon as the pipes were 
laid up to the high water mark. All infra-
structure (well points, pipelines, cables, 
etc) are buried below beach level and there 
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is no visible evidence of the structures on 
the beach, which is a popular recreational 
and tourist venue. 

The construction area was demar-
cated where necessary to ensure con-
trolled access only. A suitably qualified 
Environmental Control officer (ECo) 
from Cape EAprac was present at all 

times during construction and follow-up 
maintenance activities, and also acted as 
liaison officer for any public enquiries.

ISSUES OF CONCERN RESOLVED
public participation and stakeholder en-
gagement formed a significant part of the 
environmental process, and key authorities 

such as the National and provincial 
departments of Environmental Affairs, 
South African National parks, Cape Nature, 
department of Water Affairs, and marine 
and Coastal management were involved 
and kept informed throughout the process. 
participating stakeholders were mainly 
concerned about the impact of the brine 
discharge back into the sea and the subse-
quent impact on the marine environment, 
potential noise associated with the running 
of the plant, visual impact of the plant and 
associated beach infrastructure, and the 
high electrical demand of the plant.

The environmental process consid-
ered all the various issues and concerns, 
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8  Rodney Nay (left) and Corrie Graham 

tasting the first desalinated water produced
9  Community ‘sub-committee’ (retired 

engineers) discussing technical issues on site
10  Minister of Water Affairs, Buyelwa Sonjica 

(left); MEC Local Government, Anton Bredell; 

Mayor, Eleanore Bouw-Spies; and Ward Councillor, 

Doris Naylor, at the opening of the plant
11  The desalination plant adjacent to the 

beach ablution block in the foreground

11
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and with the help of numerous consult-
ants and specialists (geo-hydrologist, 
marine biologists, acoustic engineer, 
heritage specialist and coastal engi-
neers) planned and designed the plant 

and associated infrastructure to be 
unobtrusive, with minimal impact 
on the surrounding marine environ-
ment. Environmental and ground-
water monitoring were undertaken 

pre-construction and well into the 
operational phase to measure potential 
impacts, and all was confirmed to be 
within acceptable environmental pa-
rameters. The brine does not contain 
any chemicals or fouling agents; it is 
pure concentrated seawater only that 
dissipates within the wave zone with 
minimal impact on the marine environ-
ment. furthermore, the plant operates 
with an energy-saving devise that re-
duces energy consumption. The various 
containers were all fitted with noise re-
duction features to eliminate noise, and 
the colour system and size of the plant 
is such that it does not detract from the 
surrounding area. maintenance and 
monitoring of the plant will continue.   

An issue that was not adequately 
resolved was the power required for the 
plant. The cost and shortage of electricity 
in the area prompted the request for sup-
pliers to include in their proposals the use 
of alternate energy. it was disappointing, 
yet understandable, that all the proposals 
indicated that the technology was not at a 
point where it could be utilised yet. 

REVERSE OSMOSIS DESALINATION PROCESS
osmosis is a natural process where 
water molecules will f low from a less 
concentrated solution to a more con-
centrated solution until the concentra-
tions of both sides are equal or osmotic 
pressure is achieved. 

reverse osmosis is a mechanical 
process where seawater is forced through 
a semi-permeable membrane, thereby 
separating the water molecules from the 
solutes (salts). 

In a nutshell

A “Call for Proposals” was used instead of the conventional tender system. �

The evaluation considered the experience and the technical process of each supplier. �

Representatives of the Water Research Commission, Stellenbosch University and SSI  �
Consulting Engineers were included in the evaluation panel.

A modular containerised system that could be dismantled and moved was specified. �

The containers are sound-proofed to limit noise levels.  �

Abstraction and brine discharge are channelled through a series of beach wells. �

The system uses large (16-inch) membrane units. �

No biocide is used in the normal de-scaling process. �

A long-term monitoring program was introduced for: �
ground water quality in private boreholes �
impact of brine discharge on the environment  �

Community involvement from the start of the   �
drought crisis in January 2009 through to inception. 

Fast Track Implementation process that had to be within budget and time frame, as well as  �
meeting the required specifications and standards.

Technical details

Location Myoli Beach , Sedgefield

Type Seawater Reverse Osmosis Plant (single pass)

Capacity 1,5 Ml/day (2 modules each 0,75 Ml/day)

Footprint 26 m x 15 m (total plant enclosure), 19 m x 12 m (plant footprint)

Seawater intake 140 m3 per hour (from 4 beach intake wells)

Brine discharge 77 m3 per hour (to 2 beach discharge wells)

Power supply 300 kVA (new: 500 kVA mini-substation)

Electrical consumption 4,0 kWh/m3

Pumping capacity 75 m3 /hour

Pipeline size 200 mm Ø

Length of pipeline 2 400 m

The team 

Municipality

Municipal Manager Johnny Douglas

Director Technical Services Neale Perring

Project Manager Rodney Nay

Specialists & Consultants

Civil Engineering SSI Engineers 

Environmental and Community Cape EAPrac

Electrical Engineering Clinkscale Maughan-Brown

Marine / Beach Engineering RHL Coastal Engineers

Marine Biologists Anchor Environmental

Acoustic Engineer Jongens Keet Associates

Contractors & Suppliers

Desalination plant GrahamTek Systems

Civil construction Constructive Civils

Electrical work MDL Electrical

Cost breakdown

Desalination plant 66%

Civil and mechanical work 13%

Bulk electrical work 6%

Engineering and project 
management services

9%

Environmental work and 
specialist services

4%

Other items 2%

Total cost of Project R 16 000 000

Source of funding

Municipal Infrastructure 
Grant (MIG)

26 %

Special allocation through 
Disaster Management

44 %

Own funds 30 %
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Ingula pumped storage 
dams progressing well

iNGuLA iS dESiGNEd To complement the mainstream coal-
fired power stations by feeding electricity into the national grid 
during peak demand periods. in times of low demand, the system 
draws power from the grid to pump water back into the upper 
storage dam, which helps the power stations to continue opera-
ting at optimum output.  

The search for potential sites for pumped storage schemes 
began in the early 1990s examining mountain escarpments 
all the way from mpumalanga, along the drakensberg range, 
through the Eastern Cape mountains as far as the outskirts of 
Cape Town. Some ninety possible sites were shortlisted and even 
then the first choice was eliminated when preliminary testing 
revealed unsuitable rock. ingula became the priority project. 
Located some 23 km to the north-east of Van reenen’s pass, it 
straddles the border between KwaZulu-Natal and the free State 
in an area of breathtaking scenic beauty.

The scheme comprises an upper reservoir formed by the 
Bedford dam, located in a tributary of the Wilge river, which 

The Ingula Pumped Storage Scheme is literally a breath 
of fresh air in South Africa’s power scenario dominated 
by coal-fired power stations. At a cost of R19 billion, 
Eskom’s hydroelectric project will have the capacity 
to generate 1 332 MW of electrical power with no 
atmospheric emissions and minimal water usage

Record-breaking cavern

Ingula’s main underground cavern for the turbine hall is thought to 
be the biggest excavation in mud-rock in the world. Approximately 
185 m long x 26 m wide x 45 m high, the cavern was designed using 
contemporary finite element analysis technology.  When the last 
pumped storage scheme, the Drakensberg, was built in South Africa 
in 1970, this technology did not exist.

1  October 2009 – In a first for South Africa, grout enriched roller compacted 

concrete is being used in the construction of the R389 million Bramhoek Dam, 

which forms the lower reservoir in the Ingula Pumped Storage Scheme 
2  February 2010 – Aerial view of the Bramhoek Dam under construction 

1
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feeds the Vaal river system, and a lower reservoir formed by the 
Bramhoek dam, situated in a tributary of the Klip river that 
flows into KZN’s Thukela river. The two dams, the main focus 
of this article, are connected by tunnels to a turbine hall. during 
periods of high electricity demand, water will flow 4,5 km from 
the upper reservoir to the lower one. during lower energy con-
sumption periods, four reversible 333 mW francis turbines will 
pump the water back to the Bedford dam. The two reservoirs 
each have an active storage capacity of 19 million cubic metres.

AN INTERESTING AND CHALLENGING PROJECT
While ingula is essentially a standard pumped storage scheme, it 
has several interesting features and has encountered some of the 
challenges typically associated with major dam projects. 

TEAM BUILDING 
undertaking a scheme of the magnitude of ingula is immensely 
challenging from the human resources aspect. “it is not every 
day that  projects of this size are built, particularly with unusual 
features such as the underground works,” says Eskom’s project 
manager for the dams, John otto. “Since the last similar project 
in 1970, the drakensberg Scheme, the expertise has dissipated or 
retired and the challenge is to create a completely new team. With 
the construction boom, South Africa’s limited skills pool is over-
stretched. reflecting this, the mix of local and international con-
tractors on the ingula site includes people from all over southern 
Africa, italy, China, the philippines, malaysia and morocco.”

BRAMHOEK DAM 
Construction of the r389 million Bramhoek dam – on the lower 
reservoir – uses a technique that is a first for South Africa: Grout 

Enriched roller Compacted Concrete (GE-rCC) for the front and 
back face of the dam. GE-rCC is a means of achieving imperme-
able good finishes to the dam wall while having the productivity 
benefits of rCC. Even with carefully controlled placement and 
compaction to avoid rCC’s tendency to segregate, the outside of 
the walls are prone to honeycombing and require some form of 
concrete facing. 

The method with grout enrichment is first to level the end-
tipped rCC with a dozer, taking care to rake out any segregated 

2

Bramhoek Dam Type Selection

Technically feasible dam types that were evaluated for the Bramhoek 
site included:

RCC Gravity Dam �
Composite RCC and Earthfill Dam �
Concrete Gravity Dam �
Masonry Dam �
Hardfill Dam �
Concrete Faced Rockfill Dam (CFRD) �
Asphaltic Concrete Cored Rockfill Dam (ACCRD) �
Earthfill Dam �

Construction costs were estimated for each dam type. On the basis 
of the dam type selection study, it was concluded that an RCC 
gravity dam  aligned with the downstream edge of the dolerite sill 
was the most appropriate dam type and location for the Bramhoek 
site. Accordingly, it was considered appropriate to take only this dam 
type forward into detailed design.

For this size of dam, a mass concrete dam type would possibly 
have been competitive on cost with an RCC dam, although the re-
quirement for rapid construction tended to favour RCC. However, to 
ensure that a concrete dam type was not unfairly disadvantaged, any 
well-engineered tender alternatives would have been considered.
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material pushed against the formwork. The bulk of the rCC is 
compacted until the required density is achieved, by approxi-
mately eight passes of a 16 ton vibratory roller. The large roller 
is not allowed within a 2 m wide strip adjacent to the shutters, 
which enables the GE-rCC operation to proceed unhindered 
and prevents kicking of the formwork should the vibratory roller 
stray too close to the sides of the dam. 

using a hosepipe, a pre-measured amount of grout (between 
6–8% by volume) is applied on top of a 400 mm wide strip of un-
consolidated rCC, against the upstream and downstream shut-
ters. After allowing a few minutes for the grout to penetrate, the 
edge strips are vibrated with poker vibrators. once the 400 mm 
edge strips of GE-rCC have been vibrated with the pokers, the 
full 2 m wide strips are compacted with a smaller Bomag 2 ton 
vibratory roller.

The technique is used extensively in China, Jordan and Syria. 
it is a particularly successful solution for dam walls over 1 km 
long that would otherwise have the problem of fleets of readymix 
trucks trying to operate among the other activities of  rCC de-
livery, levelling and compaction.

The Bramhoek dam is a single curvature rCC gravity 
wall, 337 m long and 37,2 m high, with an uncontrolled 40 m 
crest length ogee, stepped spillway. The intake works, outlet 
house and release control works are built into a conventional 
concrete block in the dam wall. The site was handed over by 
Eskom in April 2008 to the Bramhoek dam Joint Venture 
(BdJV), a consortium made up of Concor Holdings, WBHo, 
Edwin Construction and Silver rock, with Concor as the lead 
contractor. 

The first major challenge encountered at the Bramhoek dam 
site related to the geology of the area: the site is in a relatively 

narrow valley where the Bramhoekspruit has cut through a 
massive horizontal dolerite sill into the underlying mudrock. 
initial earthworks encountered innumerable huge dolerite 
boulders embedded in clay that required blasting and the use of 
70 ton excavators to reach suitable founding for the dam wall. 

The second significant challenge involved optimising the 
mix design and construction methods for the 15 mpa rCC and 
GE-rCC. All aggregates and processed stone materials are ob-
tained on site by quarrying, crushing and screening the dolerite 
sill. Three grades of coarse aggregate are produced: 4,75–19 mm; 
19–37,5 mm and 37,5–53 mm. The fine aggregate for the rCC is 
produced as an evenly graded crusher sand. With specified pa-
rameters of Cement CEm i 42,5 > 57kg/m³ and > 45% fly ash, the 
original mix design was based on laboratory work which, on site, 
gave problems with workability, typical of concrete wholly pro-
duced by mechanical milling. The harsh mix required excessive 
water and workability testing yielded unacceptable Vebe times in 
excess of 45 seconds. 

Bramhoek is a Category iii dam with a high risk potential 
and the consistency of the construction materials is a key con-
sideration. The fly ash being used is Ash resources’ classified 
grade, durapozz®, delivered by road tanker from their matla 
plant in mpumalanga. in addition to durapozz®’s contribu-
tion to making dense impermeable concrete, which has made 
it virtually a standard cementitious component of major water 
retaining structures, it plays an important role in enhancing 
workability. The measures taken to improve the properties of the 

3  October 2009 – Construction in progress on the R548 million Bedford 

Dam, which is a rockfill dam and forms the upper reservoir in the Ingula 

Pumped Storage Scheme 

3
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mix involved increasing the durapozz® content to increase the 
‘lubrication’ of the mortar fraction, which enabled the crusher 
sand content to be significantly reduced with a corresponding 
reduction in concrete mix water demand. The coarse aggregate 
content was also significantly increased. However, initial trials 
still produced rCC that was prone to segregation when being 
levelled and the mix tended to dry out rapidly.

further fine-tuning of the mix was carried out in combina-
tion with a review of construction methods. The placing and 
compaction of the rCC was closely controlled to ensure the time 
from batching to final compaction did not exceed 40 minutes. 
These measures produced a dramatic improvement: the rCC did 
not segregate, retained its moisture and compacted to a smooth, 
slightly spongy finish. The grout enriching procedure was also 
modified to ensure more consistency by using a wooden box 
frame to measure the required quantity of grout, which was 
then allowed to settle for five minutes before compaction with 
pokers. An interesting observation from the extensive trial work 
undertaken was that the standard type of core drill used by most 
laboratories is not suitable for taking samples from low cementi-
tious content, high fly ash content rCC. To ensure undisturbed 
samples, cores should only be taken once the rCC had reached 
90 days maturity and a specialised rig has to be used.

“The use of Grout Enriched roller Compacted Concrete is 
a new concept in South Africa and initially it was viewed with 
some misgivings by the site team,” comments mike Neumann, 
Bramhoek dam Supervisor for the BCJV. “As with any significant 

change in construction methodology there was a learning curve. 
once a well-controlled working rhythm was achieved, the speed 
and simplicity of GE-rCC quickly overcame any reservations.”

The status of construction at the beginning of march 2010 on 
the Bramhoek dam wall is summarised as follows:

The right bank is within 6,3 m of the top of the dam  N

The outlet block is complete apart from the final top 600 mm  N

thick reinforced slab
The left bank is progressing well, some 11 m behind the right  N

bank
The spillway construction is keeping in step with the left  N

bank and is intentionally maintained 2,4 m lower. This is to 
ensure that any unforeseen floods pass through the central 
section of the dam and do not scour the abutments on the 
valley sides.

BEDFORD DAM
The Bedford dam is approximately the same capacity as the 
lower Bramhoek dam at 22 million cubic metres total; 19 mil-
lion cubic metres active capacity. The r548 million construc-
tion contract for the Bedford dam was placed by Eskom with 
the same joint venture that is building the Bramhoek dam. 
The key difference between the two projects is that Bedford is 
a rockfill dam with a slip formed concrete upstream face. (one 
of the Bramhoek dam Joint Venture partners, WBHo, has re-
cently finished working on the Berg river dam in the Western 
Cape, which is a similar concrete-faced rockfill design.)
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“The design of the dam also incorporates the experi-
ence gained on the similar type mohale dam in the Lesotho 
Highlands Water project,” says the JV’s Bedford dam Supervisor, 
Jacques du plessis. “in essence, the concrete face was designed to 
accommodate movement caused by the expected rockfill settle-
ment after construction when the dam fills.

“We are also using a relatively new ‘kerb’ method for placing 
rockfill filters behind the concrete face. As its name implies, it 
is similar to road construction in that we place a 400 mm high 
extruded kerb in position following the face slab alignment, prior 
to compacting rockfill filters against the kerb. The next kerb is 
then placed on top of the previous kerb/filter, again following the 
face slab alignment. formwork is then fastened against the kerb 
for placing of the face slab concrete panels on top of the kerbs. 
This is done by means of a slide form as no construction joints 
are allowed in the up to 84 m long panels.”

Being a critical duty water retaining structure with a re-
quired long lifespan, dense impermeable concrete is essential and 
virtually all the concrete mixes have a 30% fly ash content. This 
applies to the concrete face, the retaining walls, the outlet con-
duit, the inlet tower and the outlet structure. A 60/40 cement/
fly ash mix is currently being tested to give improved setting 
characteristics and reduced cracking for the face concrete. As 

with the Bramhoek dam, to ensure consistent high quality, Ash 
resources’ classified grade of fly ash, durapozz®, is being used. 

A feature of building a project on top of a mountain ridge, 
no matter how beautiful it may be, is the challenge posed by 
the weather. “Contracts normally contain a provision for rain 

Bedford Dam Type Selection

Prior to tender design, a dam type selection study was undertaken 
by BCJV, on behalf of Eskom, to determine the most suitable dam 
type at both sites.

A number of dam types were considered at Bedford that included:
Concrete Faced Rockfill Dam (CFRD) �
Clay Core Rockfill Dam (CCRD) �
Hardfill �
RCC �
Asphaltic Core Rockfill Dam  �

The geotechnical investigation showed that an insufficient quantity 
of suitable clay material was available at Bedford, which basically 
ruled out the CCRD option. The other options were ruled out based 
on price, leaving the CFRD option as the most suitable dam type.

4  February 2010 – Aerial view of the Bedford Dam under construction

4
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delays,” comments du plessis, “but one of our major delaying 
factors is mist: there are many days when work is very re-
stricted because visibility is less than 20 metres. Also the wind 
is frequently over 40 kilometres an hour and the tower cranes 
cannot operate. Earlier in 2009, we had fairly heavy snow 
and also experienced temperatures down to minus 7 degrees 
Celsius. While conditions may not be as extreme as working in 
Lesotho, our team has had to be versatile and is making good 
progress towards getting back on schedule.”

The method of placement of the concrete depends on the 
access: some is being pumped, some bucket-placed and some 
by mobile conveyor crane. As experienced by the Bramhoek 
team, achieving a good workable mix was initially a problem 
because of the harsh crushed aggregate sand being used. 
However, the durapozz® classified f ly ash has helped with 
workability and the pumpability of the mixes. Slump testing 
and shrinkage testing of the concrete is carried out to a strict 
schedule. The other major focus of attention is on rigorous 
control of the rockfill compaction to minimise settlement. 
The contractors’ JV has its own quality control laboratory on 
site and also shares an on-site facility with the consultants, 
which carries out acceptance testing.

CONSTRUCTION WELL UNDER WAY
With all key areas of construction activity now out of the ground, 
the construction of Bedford dam is well under way. in spite of all 
the challenges encountered, the latest accepted programme indi-
cates planned completion for may 2011, only some four months 
later than the contractual completion date.

The intake tower concrete work is in progress and 18 of 
the 21 concrete lifts have been completed. The intake tower is 
scheduled for completion by october 2010. The outlet conduit is 
finished. The concrete works on the outlet is in progress with the 
Contractor currently busy with the walls of the outlet structure. 
The gabions for the stilling pond are in progress.

The plinth construction is complete. Curtain grouting on 
the plinth is well under way. The rockfill placement for the 
embankment is in progress and 721 000 m³ of rockfill have 
already been placed. The left bank retaining wall is complete, 
as is the mass concrete underneath the right bank retaining 
wall. The face slab trial was planned to be completed by the 
end of march 2010. 

FAUNA AND FOSSILS
The environment of the Bedford dam site presents its own 
unique challenges. The foundations had to be excavated in a 
wetland area that is part of the Wilge river ecosystem. delays 
of almost two months were experienced in getting down to 
bedrock when the contractor encountered peat in the river 
bed. That has now been overcome and foundings established 
on both the left and right side of the dam wall. The other major 
challenges reflect the sensitivity being shown by Eskom and the 
contractors for the natural beauty and heritage of the area.

“during the initial earthworks, we made more than forty 
fossil finds, some of which are particularly significant,” says du 
plessis. “Whereas Bramhoek is established on dolerite and hence 
has no fossils, we have sedimentary rock and some of our fossils 
are of prehistoric animals that predate dinosaurs by more than 
30 million years.”

in spite of all the construction activity, every effort has been 
made to sustain the magnificent bird life in the area. A colony 
of Southern Bald ibis is established near a waterfall and has 
recently produced a healthy brood that is being monitored by the 
middelpunt Wetland Trust and Birdlife South Africa. With the 
guidance of the Trust, the design of the reservoir embankment 
includes suitable cliffs for the birds to make their nests on when 
the dam is full. A rarer event attracting the attention of bird 
enthusiasts is the first confirmed breeding since 2006 of a pair of 
Wattled Cranes.

ON THE HOME STRAIGHT
“for both of the ingula project dams the biggest challenge was 
the geological founding conditions, which were not what had 
been anticipated,” comments Chris Botha, Chairman of BdJV 
and project director. “Another significant challenge has been the 
resourcing of the project. originally, with the two dams being 
only six kilometres apart and forming components of the same 
project, it seemed logical to share resources. However, the dif-
ficulties of driving up and down the mountainside to get from 
one to the other meant that opportunities for sharing resources 
have been limited. We have had to treat the dams as two separate 
projects. The construction teams have overcome these difficulties 
and work is accelerating to get back on schedule.”

The aim was to start impoundment of the lower Bramhoek 
dam in April 2010 and complete its contract by the end of 
october 2010. The upper Bedford dam is scheduled for comple-
tion by may 2011. Early impoundment of the Bramhoek dam is 
critical to achieving the scheduled commissioning of the ingula 
pumped Storage Scheme in 2013. 
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Bulk pipeline  
installation in KZN

VAriouS opTioNS for the route of 
the pipeline were looked at from tech-
nical, geotechnical, risk, economic, land 
ownership and environmental points 
of view. The final route takes the new 
pipeline from a bulk supply line near 
ferncliffe, a natural reserve adjacent 
to the dV Harris Water Treatment 
Works, through the Queen Elizabeth 
park which is home to the headquarters 
of Ezemvelo KZN Wildlife, and across 
the newly established Victoria Country 
Club Estate, under the N3 highway as it 
snakes down Town Hill, from Hilton to 
pietermaritzburg, and finally, along the 
Hilton mist-belt grassland biome up to 
the existing Clarendon reservoir.

from this point the existing 787 mm 
diameter and new 900 mm diameter 
pipelines were conjoined and the new 
1 200 mm diameter pipeline was laid 
over 1 km and connected to the inlet at 
World’s View reservoir. The 1 200 mm 
outlet followed the same route as the in-
coming line for 500 m and then deviated 
to link up with the existing supply lines 
to umlaas road which delivers water to 
eThekwini municipality in durban.

THE CONTRACT COMPRISED THE FOLLOWING
Laying of 3 835 m of continuously  N

welded 900 mm nominal diameter (Nd) 
steel pipe, supplied by the employer, 
from a connection near dV Harris 
WTW to Clarendon reservoir. Wall 
thickness varies from 6,35 to 8,4 mm
Laying of 1 040 m of continuously  N

welded 1 200 mm Nd steel pipe, wall 
thickness 8,1 mm, from Clarendon 
reservoir to World’s View inlet
Laying of 800 m of continuously welded  N

1 200 mm Nd steel pipe, wall thickness 
8,1 mm, from World’s View reservoir to 
the umlaas system tie-in point
Six tie-in points to the existing bulk  N

water systems – two at dV Harris, one 
at Clarendon reservoir, two at World’s 
View and one at the beginning of the 
umlaas supply system
A confluence chamber and four meter  N

chambers

Laying of 900 mm diameter pipe  N

through two 1 680 mm concrete sleeves 
under the N3 and r103 of 76 m and 
20 m length respectively
restricted excavation and pipe laying  N

along 800 m of mistbelt Grassland on 
one side and the existing 787 mm dia-
meter ’60 pipeline on the other
30 air valves, 8 scour valves and 7 iso- N

lating valves
road crossings – 3 gravel road crossings  N

and 3 crossings of brick-paved roads
one 30 m long pipe bridge and two  N

river crossings
pipeline sundries including environ- N

mental management
Environmental rehabilitation (by se- N

lected specialist sub-contractor)
Cathodic protection system (by selected  N

specialist sub-contractor)
The project implementation was started 
in march 2009 and will be completed in 
June 2010. Apart from the pipeline, as-
sociated works such as pipe jacking under 
the N3 and r103, and additional environ-
mental works were conducted. Jeffares 
& Green were responsible for all design, 
contract administration and construction 
supervision elements of the project and 
icon Construction was the contractor.

ENVIRONMENTAL SENSITIVITIES
The environmental rehabilitation of the 
works is being done section by section, and 

A R92 million bulk pipeline 
stretching 5,7 km has been laid 
to boost the water supply from 
Pietermaritzburg to Durban by 

1 024 litres per second. Umgeni 
Water, the bulk water provider, 
needed to improve the water 
supply to both eThekwini and 

Msunduzi Municipalities and 
commissioned Jeffares & Green 

to design a pipeline to boost the 
connection from the Midmar 

Water Treatment Works to World’s 
View Reservoir. The previous 

system supplied water at a rate of 
130 Ml/d but the ultimate design 

called for a total of 330 Ml/d
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currently the first 1,4 km section between 
ferncliffe and the Victoria Country Club 
Estate has been top-soiled and revegetated. 
The balance of the pipeline servitude will 
be brought back to natural ground level but 
the grassing and the replanting of rescued 
plant species will only take place at the 
beginning of the next growing season, 
September 2010, as any attempt to get the 
endemic grass seed to germinate will not 
be successful before spring. The intention 
was to have the area shaped, topsoiled 
and seeded earlier, but construction was 

held up by an unusually wet summer in 
pietermaritzburg. All rehabilitation meas-
ures will be completed by december 2010.

A particularly environmentally sensi-
tive section on the project was the 800 m 
stretch that falls within the Hilton mist-
belt grassland biome – one of seven such 
remaining areas in the region. Ezumvelo 
KZN Wildlife, a key role-player, was very 
specific about the need to reduce the 
working width of this section to minimise 
the disruption to the environment. 

prior to construction umgeni Water 
appointed botanists to undertake a detailed 
vegetation survey and remove and relocate 
all threatened or endangered flora to a safe 
area within the biome, but outside the area 

affected by construction. The botanists were 
followed by a plant rescue team who dug up 
sufficient quantities of the naturally occur-
ring plant species and stored them at the 
pietermaritzburg Botanical Gardens, where 
they are being maintained under controlled 
conditions until they can be planted out. 
The objective is to replace the plants, shrubs 
and grasses to replicate the biome environ-
ment that had existed prior to construction.

umgeni Water has also agreed to assist 
the msunduzi municipality with the care 
of the Kettlefontein grassland by allowing 
a team of specialist to clear the alien 
vegetation in the grassland, carry out a 
maintenance program for the next growing 
season, assist with burning the brush and 
carry out the survey to allow the area to be 
declared a conservation area.

once the plants had been removed, 
the topsoil was stripped and stockpiled 
in a specially demarcated area to keep it 
separate from the generic topsoil gener-
ated off the rest of the pipeline route. 
Again, the intention is to replace the 
mist-belt grassland topsoil as it contains 
a mixture of bulbs and seeds unique to 
the area.

The rehabilitation of the pipeline servi-
tude through a gum tree plantation owned 
by NCT forestry Co-operative Limited was 
thoroughly discussed with NCT manage-
ment. Since harvesting of the timber needs 
to occur over the next few months it has 
been agreed that the topsoil replacement 
and seeding will be held over until after the 
timber has been cut. This also means that 
rehabilitation will fall into the next growing 
season, thus giving the rehabilitated areas a 
better chance of full recovery.

PIPE JACKING UNDER THE N3
Since the pipeline route goes under 
the N3, the main highway between 
Johannesburg and durban, as well as 
under the r103 which is 200 m to the 
west of the N3 crossing, an unconven-
tional approach to pipeline installation 
needed to be adopted. The conventional 
approach is to dig an open trench, place 
the pipeline and then bury it, and al-
though this method does not pose much 
of a problem in rural or sparsely popu-
lated areas where vehicle traffic is light it 
would have caused havoc to traffic on the 
busy N3 freeway.

umgeni Water commissioned Jeffares 
& Green to undertake the design of the 
N3 pipe jacking as a separate project, 
to be implemented in advance of the 
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1  Heavy rains made pipe laying difficult
2  Cut-in and welding at the tie-in at World’s 

View Reservoir



bulk pipeline so that there would be no 
hold-up to construction when the con-
tractors reached that site.

Geotechnical investigations under-
taken by Terratest, a firm of geotechnical 
and environmental specialists, revealed 
that the N3 was on unstable talus in this 
area. The crossing point opposite the 
Ezemvelo KZN Wildlife head office on 
Town Hill was identified as being the least 
unstable and selected as the most suitable 
area to lay the pipeline. This choice was 
strengthened by the fact that the existing 
787 mm steel Clarendon pipeline had been 
laid within 30 m of the proposed crossing 
and that there had been no problems at 
the crossing in the past 25 years. Trial pits 
were excavated at each end of the pipe 
jacks and confirmed the expectation that 
the subsoil comprised dolerite boulders in 
a weak and compressible clayey matrix.

Jacking the N3 crossing became more 
challenging as the jacking progressed. 
initially the expectation was that the 
jacked pipes would be far enough below the 
road layer works for the arching effect over 
the jacked pipe to be sufficient to support 
the road surface. Traffic management was 
initially not considered to be a problem. 

The pipe jacking construction, by Esor 
Construction, started on 28 January 2009 
and was completed on 26 June of the same 
year.  The construction of the jack under 
the r103 went relatively smoothly with 
no major setbacks. rocks were broken up 
using pneumatic tools or were hauled out 
of the sleeve using slings and chains. The 
N3 jack was a totally different scenario. 
The initial work went well with the estab-
lishment of the jacking pit and the inser-
tion of the lead cutting shield.

Ten metres into the jack, road layer 
works were intersected at approximately 
3 m below the N3 surface. This was prob-
ably the original surfaced slip road onto the 
N3 during construction in the mid-sixties. 
The bitumen was still tacky after being 
underground for 40 years. This made ex-
cavation difficult, and paving breakers had 
to be used to break up the road formation. 
This extended for a distance of 12,7 m.

immediately following this, the shield 
entered rubble fill that had been used 

to raise the level of the N3. Boulders of 
up to 1,3 m had to be dragged out or 
blasted into smaller pieces. inevitably a 
void started to form above the sleeve as 
boulders fell in to replace those removed. 
The excavation was under the northbound 
fast lane and, as haulage trucks tend to 
use this lane at night, the additional load 
and vibration caused further rock move-
ment and it was decided to seal the void 
with sandbags and to grout behind these. 
unfortunately, one rogue boulder was dis-
lodged above the sleeve and demolished 
the sandbag wall.  

The eventual answer was to close the 
fast lane for safety reasons and excavate 
around the clock to reach the median and 
break through to daylight. This would 
allow soft material to be backfilled into 
the shield from the top so that large vol-
umes of grout (35 m³) could be pumped 
into the voids without running back into 
the sleeve. The SANrAL maintenance 
team did a sterling job in arranging this 
lane closure at short notice.

Twenty metres further along, the 
excavation struck a block of reinforced 
concrete. Three days and nights of in-
tensive drilling, cutting of reinforcement 
and blasting resulted in the removal of 
the concrete, which, on reconstruction 
outside, proved to have been a New Jersey 
barrier which had been incorporated into 
the N3 fill. The removal of the concrete 
caused an increase in water infiltration 
from the sides and the top of the face, 
with concomitant loss of support of 
the rubble-fill boulders. The shield was 
bricked up and a further 15 m³ of grout 
was pumped through the lifting holes in 
the lead sleeve to stabilise the excavation.

five metres further (and 5 m below 
the N3) the night shift struck an aban-
doned Armco drain that had filled 
with water over the years. Two days of 
pumping allowed access to the working 
face once more. The ground was totally 
saturated and grouting the surrounding 
area was impractical because of the rup-
tured drain. The solution was to excavate 
and push the sleeve forward rapidly and 
simultaneously excavate through the N3 
side fill to meet the shield. The open exca-
vation was used to replace the saturated 
mud with dry material which, in turn, 
would provide support to the sleeve.

despite all these problems the project 
was completed within budget and without 
affecting the programme of the main 
pipe-laying contractor. 
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Model application to O&M and water auditing 
by water services authorities

INTRODUCTION
The development of water supply infra-
structure is taking place on a very wide 
scale in South Africa. Large networks of 
bulk pipelines and reticulation networks 
are being constructed in many communi-
ties, some of which are being managed by 
district municipalities. one inevitable and 
important function that comes after the 
construction of these services is opera-
tions and maintenance (o&m). Water loss 
resulting mainly from poor operations 
and ill maintenance of the water supply 
systems cannot be overlooked.

The o&m of these large water supply 
systems can be very laborious and expensive 
if it is not adequately planned and managed.

This article shows the enormous 
benefits that can be derived from a model 
of a water supply system for o&m and 
from making it easy for a water utility to 
undertake regular water audits to enhance 
its management of the system and curb 
water losses.

RESPONSIBILITY OF WATER SERVICES 
AUTHORITIES IN SOUTH AFRICA
The Water Services Act (Act No 108 of 
1997) details as follows what is involved 
in the duty of water services authorities to 
provide access to water services:

1.  Every water services authority has 
a duty to all consumers or potential 
consumers in its area of jurisdiction 
to progressively ensure efficient, af-
fordable, economical and sustainable 
access to water services. 

2.  This duty is subject to:
the availability of resources �
the need for an equitable allocation  �
of resources to all consumers and 
potential consumers within the au-
thority’s area of jurisdiction
the need to regulate access to water  �
services in an equitable way
the duty of consumers to pay reason- �
able charges, which must be in ac-
cordance with any prescribed norms 
and standards for tariffs for water 
services
the duty to conserve water resources �
the nature, topography, zoning and  �
situation of the land in question
the right of the relevant water ser- �
vices authority to limit or discontinue 
the provision of water services if 
there is a failure to comply with rea-
sonable conditions set for the provi-
sion of such services

3.  in ensuring access to water services, a 
water services authority must take into 
account, among other factors:

alternative ways of providing access  �
to water services
the need for regional efficiency �
the need to achieve benefit of scale �
the need for low costs �
the requirements of equity �
the availability of resources from  �
neighbouring water services authori-
ties

4.  A water services authority may not 
unreasonably refuse or fail to give ac-
cess to water services to a consumer 
or potential consumer in its area of 
jurisdiction.

5.  in emergency situations, a water ser-
vices authority must take reasonable 
steps to provide a basic water supply 
and basic sanitation service to any 
person within its area of jurisdiction 
and may do so at the cost of that au-
thority.

6.  A water services authority may impose 
reasonable limitations on the use of 
water services.

COMPUTER MODEL 
Clearly, the detailed responsibilities of a 
water services authority are enormous 
and onerous. Although the task is not 
impossible, it requires great effort and re-
sources to ensure an excellent outcome. 



Civil Engineering | June 2010 39

A computer model of the water supply 
systems can make it all easier and less 
expensive.

A computer model is an artificial 
entity that describes the behaviour of a 
real system in various situations. Thus in 
the case of a water supply system, such a 
model can simulate variations of flow and 
pressure in a distribution network, opera-
tion of pumping stations, functioning 
of all control, check and float valves, 
and changes in water quality at service 
connections in any conceivable normal, 
emergency or catastrophic case. A water 
distribution model is a key tool, not only 
in the operation of the system, but also for 
troubleshooting distribution problems, 
planning capital improvements, rehabili-
tation, designing system expansions, and 
evaluating water quality. With improve-
ments in today’s computer capabilities, 
models of water distribution systems have 
become flexible and user-friendly, with 
graphic and tabular output that is easy to 
read and understand. 

SOME APPLICATIONS OF MODELS
An overview of model application is 
shown in figure 1.

Before using a model to solve a parti- 
cular problem, the engineer needs to 
verify that the model is sufficiently cali-
brated and has a sufficiently high resolu-
tion to be useful for the problem under 
consideration. A single model may not 
work well for analysing every problem 
without additional work. Therefore, it may 
be necessary to have slightly different 
versions of the model for performing dif-
ferent analyses. Care should be taken to 
keep all versions up to date. 

OPERATIONS AND MAINTENANCE
problems that can be identified and 
solved with the model include pipe 
bursts, undersized piping, inadequate 
pumping, consistently low pressure, 
high pressure during low-demand 
conditions and oversized piping. one 
of the most common problems with the 
design of water distribution systems is 
laying out and sizing an extension to an 
existing system. This can be carried out 
by a water services authority with the 
model of the system. The new piping 
might be for a residential subdivision, 
an industrial park, a shopping mall, a 
mobile home park, a prison, a school, or 
for mixed-use land development.

WATER AUDITS
A water audit refers to the work related 
to the tracking, assessing and validating 
of all components of flow from the site 
of withdrawal or treatment, through the 
water distribution system (reticulation) 
and into customers’ properties. The 
water audit usually takes the form of a 
worksheet or spreadsheet that details 
the variety of consumptions and losses 
that exist in the community water 
system. The result of the water audit in 
a standardised format is summarised in 
what is known as a “water balance”. The 
water balance provides the water services 
authority with the necessary results and 
understanding of the nature and extent 
of its water losses. Subsequently, the 
water services authority will be able to 
select the appropriate tools for interven-
tion against real and apparent losses. 
All these are facilitated with a model 
of the water supply system using the 
international Water Association (iWA) 
spreadsheet for water audits.

RECOMMENDATIONS
Having learnt of the enormous benefits 
that can be derived from a model of a 
water supply system, a water services 
authority may implement the following 
recommendations to begin to model its 
water supply systems:

professional Service providers (pSps)  N

should actively involve municipal staff 
(project management unit engineers) 
throughout the stages of the project, 
i.e. design, tender documentation and 
construction supervision. This can be 
achieved through presentation (walk-
through) at each of the various stages.
pSps should submit a detailed and  N

complete set of documents, including 

electronic copies (models) of the 
water supply systems they implement, 
to the municipality.
pSps should train appropriate mu- N

nicipal officials in using the models to 
manage the water supply systems. 

CONCLUSION
Currently, the water supply systems 
(especially the urban systems) of many 
old cities in Africa are in a poor state due 
to poor and unplanned o&m that has 
resulted in a high percentage volume of 
non-revenue-producing water. The func-
tion of o&m has been neglected for a 
long time. Long ago, the technicians who 
operated the systems kept their records in 
hard files. The engineers at that time had 
to do tedious and iterative calculations to 
ensure that the systems functioned prop-
erly. Now the water supply systems have 
become very large, requiring resources of 
various kinds for their proper operation 
and management. The old methods of 
keeping records and performing hydraulic 
calculations have become cumbersome 
and obsolete. Computerised systems have 
become standard practice for o&m and 
can take account of the complexity of 
real-world systems. it is easier to start ap-
plying models now rather than later – “A 
stitch in time saves nine”.
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A piLoT-SCALE, pASTE-THiCKENiNG campaign was con-
ducted at the Anglo platinum Limited mogalakwena South 
Concentrator plant in order to determine the water-saving capa-
bility of paste and thickened tailings technology. in the process a 
simple water-consumption model was developed for estimating 
the mine’s overall water consumption. The model indicates that 
for the mogalakwena tailings, significant water savings can be 
achieved by discharging thickened tailings directly to the tailings 
storage facility (TSf) but only at densities at which free water 
release at the TSf is close to zero.

INTRODUCTION
South Africa’s lack of substantial water resources has been well 
publicised for decades. However, in recent years increased ur-
banisation and industrialisation combined with the commodity 
boom have again raised concern about the long-term sustain-
ability of this resource.

Within the Bushveld Complex alone, up to 44 mines 
are either in production, development or planning 
(Johnson matthey 2008). By assuming an average head-feed 
grade of 3,5 g/t, achievement of stated production targets (for 
refined equivalent platinum ounces) and an average water 
consumption of 1,0 m3/t of head feed treated, a maximum an-
nual total water consumption of 84 850 ml is estimated for the 
22 platinum mines currently operating in the Complex. This 
figure is likely to double if all the projects are taken into account. 

recent reports indicate that there is little to no technical 
high-level leadership regarding water saving strategies and that 
it is being left to individual mines to come up with solutions 
(Bennett 2009). it is perhaps fortunate then that, particularly 
within the last 15 years, technical innovations such as paste and 
thickened tailings (p&TT) have revolutionised the water recovery 
and tailings disposal methods available to the mining industry. 

PASTE AND THICKENED TAILINGS (P&TT)
Although p&TT has its conceptual roots in the geotechnical field 
of tailings storage facility (TSf) design, its technical origins lie 
within the alumina industry where it is used to reduce the volume 
of hazardous tailings reporting to the tailings dams (robinsky 
1999; Getahun et al 2000). Combining improved thickening 
ability with a better understanding of transporting (pumping) and 

storing the thickened tailings has allowed the concept to become 
a practical reality which has been implemented worldwide since 
the late 1990s (Williams et al 2008). Within southern Africa, a 
number of p&TT facilities have either been implemented or are in 
development (Johnson & Vietti 2003; Williamson 1997). The main 
advantages claimed for the technology are:

improved water recovery at the plant and hence lower con- N

sumption of raw water 
improved TSf structural stability since no free water accumu- N

lates on the dam
reduced seepage to groundwater N

improved TSf rehabilitation and reduced closure costs N

Although it is certainly a fact that water consumption can be 
reduced by thickening and recovering all the water at the plant, it 
is also theoretically possible to reduce water consumption by not 
thickening at all, but by efficiently recovering the water released 
by the dilute tailings at the TSf and returning it to the plant. 
Consequently, there is considerable debate as to the actual water-
saving benefits that can be achieved by p&TT.

in an attempt to determine where the water-saving bene-
fits lie, a project was initiated by Anglo platinum Limited, 
which included paterson & Cooke and SrK Consulting, to 
determine the water-saving benefits of applying p&TT tech-
nology to the mogalakwena South Concentrator f lotation 
tailings.

PASTE-THICKENING TRIALS
A paste-thickening pilot plant was designed, built and operated 
by paterson & Cooke and consisted of the following components:

Laboratory/storage container N

Slurry holding tank, stirrer and feed pump N

process water holding tank and feed pump N

flocculant make-up and dosing pump N

paste thickener, 300 mm in diameter, (extendable to a height of  N

3 m) and underflow pump 
dilution tank, stirrer and underflow pump N

Total combined tailings derived from the platreef ore body were 
fed to the paste thickener, after which thickened tailings were 
generated and the thickener’s operating performance was evalu-
ated. The total combined tailings consist of flotation tailings 
from both the isamill™ grinding mill and conventional ball mill 
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circuits. The rheological properties of the thickened underflow 
were evaluated for pumping purposes before the flow and drying 
properties were determined for geotechnical purposes by SrK 
Consulting. The plant operation and tailings properties are pre-
sented in Table 1 and figure 1.

Thickening and rheological results
The thickening performance of the pilot-scale paste thick-
ener was demonstrated by plotting the operating point of the 
thickener (i.e. operating underflow solids concentration) on 
the sheared yield stress curve for the total combined tailings 

(figure 2). The in situ consolidated solids concentration of the 
tailings in the TSf is also indicated for comparison.

it is apparent that considerable dewatering of the tailings is 
achieved by paste thickening, allowing the tailings to achieve 
solids concentrations of 70%m with a fully sheared yield stress of 
55 pa (Table 2).

COMPARISON OF WATER CONSUMPTION 
in order to conduct an overall analysis of mine water con-
sumption, a steady state model (i.e. once equilibrium condi-
tions have been achieved at the TSf) of the water recovered 
from both the mogalakwena South Concentrator plant and 
the TSf was developed (figure 3). 

The model assumes a total TSf footprint area of 110 ha and in-
cludes the average yearly precipitation values for the mokopane area.

Table 1  Mogalakwena South Concentrator head feed and tailings 
properties

Mogalakwena South Concentrator feed

Ore type Platreef

Head feed treated (t/h) 575

Specific gravity 3,2

Total combined tailings

Pulp density (kg/litre) 1,28

Particle size d50 (µm) 27

Average pH 9,1 at 21,5˚C

Table 2  Paste thickener operating conditions

Operating condition Flocculant dose (g/t)
Solids flux rate  

(t/m3.h)
Fluid rise rate (m/h)

Underflow solids 
concentration (%m)

Sheared yield stress 
(Pa)

Paste thickener 30 0,6 5,6 70 55

Table 3  TSF evapotranspiration loss ratios

Placed tailings solids concen-
tration (%m)

Percentage of total TSF footprint subject to evapotranspiration

Dry beach Wet beach Pool

Up to 42 20 65 15

42 to 52 25 65 10

52 to 60 32 65 3

60 to 69 40 60 0
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The following plant and TSf parameters are defined:
HF = plant head feed (t/h)
Tw =  volumetric flow rate of water in the tailings reporting to the 

TSf (m3/h)
Fw =  volumetric flow rate of “freely released” water upon dis-

charge at the TSf (m3/h)
R =  volumetric flow rate of water recovered to the plant from the 

return-water dam (m3/h)
The water loss parameters are defined as:

Ep = evaporation loss at the TSf pond (m3/h)
Eb =  evaporation loss at the TSf beach (wet and dry areas) (m3/h)
Ed = evaporation loss at the return-water dam (m3/h)
Sp = seepage loss via the TSf base area (m3/h)
Iw =  volumetric flow rate of interstitial water remaining in the 

tailings after placement (m3/h)
If =  volumetric flow rate of interstitial water remaining in the 

tailings after consolidation (m3/h)
The volume of water reporting to the TSf from the plant thick-
ening circuit (Tw) is determined from a mass balance exercise 
at the plant thickeners. The volume of “freely released” water 
discharged at the TSf (Fw) is determined by multiplying Tw by a 
water-release factor ( f ) at the placed solids concentration.

The water-release factor at any placed solids concentration is 
determined by constructing a water-release curve for the tailings 
under investigation. using flocculated tailings, a series of 1 litre 
measuring cylinders is set up, covering the range of solids con-
centrations desired. After they have been mixed, the tailings are 
allowed to settle for 30 minutes and then the volume of super-
natant water is recorded. The water-release factor is calculated 
as a percentage of total water in the tailings freely released after 
30 minutes at a particular slurry solids concentration (figure 4).

The water-release curve shown in figure 4 is unique to each 
tailings material and is dependent on a number of factors such as 
particle size distribution, particle shape, the presence or absence 
of clay minerals, and the tailings’ chemical conditions.

in order to calculate the evaporation losses, evapotranspi-
ration factors were applied to the various surfaces of the TSf 
according to the ratios described in Table 3. The pool area of 
the return-water dam was assumed to vary from 19 to 10 ha at 
placed slurry solids concentrations ranging from 34 to 60%m. No 
return-water dam was assumed for slurry concentrations above 
65%m.

Seepage losses were calculated using darcy’s formula (1), for 
a tailings material with a permeability (k) of 1e-08 m/s, where i is 
the hydraulic head and A is the footprint area of the tailings dam.

Q = kiA (1)

using the model and the parameters described above, the flow 
rate of water returned to the plant from the return-water dam 
(R) can be determined in m3/h for two tailings consolidation 
scenarios, i.e. the initial deposited scenario (Rinitial) and the final 
consolidated scenario (Rfinal) where additional water is released 
from the tailings over time as they consolidate to their final in 
situ density. The Rinitial scenario accounts only for water recover-
able after losses due to evaporation. Losses due to tailings lock-up 
after initial placement (Iw) or seepage (Sp) are ignored.

Rinitial = (Tw x f ) – (Ep + Ed + Eb) (2)
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in order to determine the additional water recovered after con-
solidation has been achieved, the term (If) is introduced which 
describes the volumetric flow rate of water permanently lost to 
the TSf at the final in situ consolidated density.

Rinitial = Rinitial + (Iw – If ) – Sp (3)

under equilibrium conditions, an estimated mine water con-
sumption (WC) in m3/t of head feed treated can then be deter-
mined.

WC = 
Tw – Rfinal

HF  (4)

The estimated mine water consumption for the mogalakwena 
South Concentrator plant is presented in figure 5.

CONCLUSION
This study presents a simple model which provides a method-
ology for estimating mine water consumption. under steady 
state conditions, any TSf will contain tailings that are in both 
the unconsolidated and consolidated state. The model therefore 
defines a range of water-consumption values spanning these con-
solidated states, depending on the density at which the tailings 
are placed.

Critical to the model’s input is the water-release curve which 
is unique to each tailings material as its shape determines the 
amount of water immediately released at the TSf and available 
for recovery. The volume of free water released by the total com-
bined tailings varies as a function of placed density at the TSf. 
At low solids concentrations, a high percentage of free water is 
released (up to 73% at tailings solids concentrations of 35%m). As 
the solids concentration of the tailings increases towards 50 to 
55%m, the slurry develops a measurable yield stress (i.e. the gel 
point of the slurry) and the percentage of free water released 
decreases, leading to an increase in water loss due to interstitial 
lock-up. Without consolidation of the tailings, maximum water 
loss appears to be achieved close to the gel point solids con-
centration. As the tailings are thickened beyond the gel point 
to approximately 65%m, water consumption decreases due to 
smaller volumes of water reporting to the TSf, smaller evapora-
tive surface areas and a relatively constant water release rate of 
30% over this range. With thickening beyond 65%m, the tailings 
permeability decreases to such an extent that free water release 
and hence evaporation losses approach zero. 

The difference between the initial and final water-consump-
tion curves reflects the recovery of water that has been released 
from the tailings during consolidation to its final in situ density. 
The curve reflects the steady decrease in water lost to evapora-
tion, seepage and interstitial water due to thickening. from 65 
to 70%m, there is a rapid decrease in the release of free water, 
resulting in a dramatic improvement in water consumption as 
pool size and hence evaporation losses are reduced. from 70%m 
solids onwards, a minimum intrinsic water loss is achieved, 
which reflects the interstitial lock-up and wet beach evaporation 
losses only. Thickening beyond 70%m results in the recovery of 
incremental volumes of water which have an insignificant effect 
on water savings.

Therefore, to return to the question posed in the title of 
this article, it appears that only by increasing the density of 
the tailings at placement (i.e. thickening) under steady state 
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conditions can water be saved. depositing at a low solids con-
centration does not improve water consumption. in addition, 
it would appear that the rate at which the tailings are able to 
consolidate to their final in situ density also plays a signifi-
cant role in water savings. in this regard, high rates of rise 
within the TSf, particularly if the tailings are placed at solids 
concentrations near their gel point, appear to affect water 
consumption negatively. if thickening is employed, the lowest 
water consumptions are achieved by placing the tailings at 
high underflow solids concentrations in which free water 
release is close to zero. Thickening beyond this point does not 
contribute to further water savings. 

in the final analysis, it would appear that water consump-
tion can be greatly reduced by implementing p&TT technology 
within the mining industry and that the technology offers a solu-
tion to economic expansion and resource sustainability.
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Impacts of climate change on 
mine water management

BACKGROUND
Climate change has been declared a 
major economic threat to the 21st century 
(Stuart-Hill et al 2009) and is expected 
to have a significant impact on South 
African water resources. As water is 
a vital component for mining and its 
associated processes, any predictable 
changes in water availability, as well as 
in the frequency of extreme events such 
as droughts and floods, need to be incor-
porated into decision-making and mine 
water management in general. 

Given the importance of mining to 
the South African economy, concern has 
been expressed regarding the potential 
effects of climate change on mining. 
Climatic factors, including temperature 
(and therefore evaporation), precipitation 

and the frequency and severity of extreme 
events, such as droughts and floods, are 
among the variables that affect water 
management. A tool commonly used 
in the mining industry to manage and 
account for the distribution of water 

within the mine is a water balance. in this 
study a water balance has been used to 
assess the impact of plausible changes in 
precipitation (based on the findings of a 
study conducted by Lumsden and Schulze 
in 2007) on mine water management. 

1

1  Increase in extreme climatic events 

(Munich Re-Insurance 2003)
2  Temperature increase over the 

past 140 years (IPCC 2001)
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GLOBAL WARMING AND CLIMATE CHANGE
The crux of this study is to apply pro-
jected future rainfall distributions to a 
mine water balance, which in turn will 
give an indication of water use and the 
amount of water potentially spilled into 
the environment. 

The phenomena of climate change 
and global warming are substantiated 
by looking at trends over time. figure 1 
shows the number of extreme events, 
including f loods and storms, over 
time. it can be seen that the number of 
natural disasters increased significantly 
between 1950 and 2002. These increases 
may be attributed to climate change and 
global warming. 

Global warming may be attributed 
to a number of different anthropogenic 
activities, which include the burning 
of fossil fuels, deforestation and in-
creasing quantities of gas emissions 
(predominantly carbon dioxide) into the 
atmosphere (Houghton 1997). The sig-
nificance of this is that carbon dioxide, 
along with water vapour and a number 
of other gases (known as “greenhouse 
gases”), absorbs and re-emits outgoing 
longwave radiation, which acts as a 
partial blanket and thereby warms the 
atmosphere, whereas other gases such 
as nitrogen and oxygen, which make up 
the bulk of the atmospheric gases, nei-
ther absorb nor emit thermal radiation 
(Houghton 1997). Through the increase 
in the emissions of greenhouse gases, 
mean global temperatures will increase. 
The process, which has been highly 
simplified here, is known as the “green-
house effect”.

Through an analysis of temperature 
data spanning 140 years (figure 2), it 

has been noted that the global mean air 
temperature has increased considerably 
(ipCC 2001). The five hottest years on 
record have occurred in the past eight 
years, with the hottest recorded year oc-
curring in 1998, and the second, third, 
fourth and fifth-warmest years occurring 
in 2002, 2001, 1995 and 1997 respectively 
(Wmo 2003). 

Various physical and empirical 
studies, along with general circulation 
model (GCm) experiments, indicate 
that global warming may result in 
an increase in the intensity of the 
hydrological cycle, along with an as-
sociated increase in the frequency and/
or magnitude of heavy precipitation 
(fowler & Hennessy 1995). in addition 
to this, changes in the frequency and 
amplitudes of periods of rainfall that are 
below or above normal may also occur 
(Joubert et al 1996). 

The Lumsden and Schulze (2007) 
scenarios of present, intermediate and 
future climates for southern Africa 
were analysed to evaluate potential 
changes in specific rainfall statistics 
that could be observed this century 
as a result of climate change. The 
different climate scenarios were 
empirically downscaled to relatively 
coarse climate scenarios simulated 
by general circulation models. The 
resulting climate scenarios were pro-
duced at a daily time-step for a spatial 
grid resolution of 0.25° for southern 
Africa, including South Africa, Lesotho 
and Swaziland (Lumsden & Schulze 
2007). The results given were in the 
form of a ratio of historical mean 
annual precipitation (mAp) to pro-
jected mAp (as shown in figure 3).

2
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figure 3 shows that the predominant 
range in which projected rainfall dif-
fers from historical rainfall is between 
0.6 and 1.4. Lumsden and Schulze (2007) 
concluded that significant increases in 
wetting of the eastern parts of southern 
Africa and drying of the western parts 
can be predicted. 

MINE WATER MANAGEMENT
A mine water balance was used to as-
sess the distribution and use of water 
within the mine being studied. it ac-
counts for the total inflow and outflow 
of rainfall, potable water and process 
water for the various sections of the 
mine. Actual monthly rainfall, observed 
monthly water meter data, and average 
monthly evaporation are used as inputs 
into the water balance. The water bal-
ance is therefore able to account for the 
distribution of water throughout the 
mine, highlighting how much and where 
water losses are taking place, as well as 
the various demands for water within 
the mine. 

The ratios obtained from the study 
done by Lumsden and Schulze (2007) 
were applied to a theoretical water bal-
ance for this mine. The mine used in 
the study currently has spillage so any 
simulations of spillage can be compared 
with the reality. This was done by 
firstly increasing the historical rainfall 
data (which is an input into the water 
balance) by a ratio of 1.4 to simulate 
the projected increase in mAp for the 
eastern parts of southern Africa. This 
was then repeated, but with a ratio of 
0.8, to simulate the projected decrease 
in rainfall for the western parts of 
southern Africa. rainfall data input into 
the water balance spanned the years 
1920 to 2008. 

Two specific components of the water 
balance that are sensitive to changes 
in rainfall were looked at in this study, 
namely spillage and the availability of 
water to the mine. Spillage generally 
occurs as either run-off of excess water 
into rivers and/or water that spills from 
pollution control or return-water dams 

3

4

5

3  Map of projected ratios to historical 

MAP (Lumsden & Schulze 2007)
4  The effect of climate change on 

the average monthly spillage of water 

at a mine (theoretical study)
5  The effect of climate change on the water 

availability of a mine (theoretical study)



Civil Engineering | June 2010 49

to the environment. Both spillage and 
water availability are crucial to a mine’s 
water management system and it is for 
this reason that these components were 
used to give an indication of the possible 
impacts of climate change on mine water 
management.

figure 4 compares the historical av-
erage monthly mine water spillage with 
the projected average monthly mine 
water spillages brought about by both 
an increase and a decrease in rainfall. 
it shows that by applying a 1.4 ratio 
increase to the rainfall data, there is a 
significant increase in the amount of 
contaminated mine water that is spilled 
into the environment throughout the 
year, especially in the summer months 
(in a summer rainfall area of course). 
it was noted that during the summer 
months (September to April) an average 
increase of 208% in the amount of water 
spilled occurred for only a 40% increase 
in rainfall. The maximum average in-
crease in spillage was that for december 
– an increase of 286% in the amount 
of water spilled is projected for this 
month. Any increase in average rainfall 
is therefore amplified in the amount 
of water spilled into the environment. 
figure 4 also shows the effect of the 
projected decrease in rainfall on con-
taminated mine water spillage. The im-
pact of this, although not as significant 
as that of an increase in rainfall, is an 
average decrease of 33% in the amount 
of water spilled during the summer 
months for a 20% decrease in rainfall. 
The maximum average decrease in 

spillage was that for february – a de-
crease of 50% in the amount of water 
spilled is projected for this month. 

figure 5 shows the comparison 
between the historical and projected 
average monthly water availability to 
the mine as a result of both an increase 
and a decrease in rainfall. When a 
1.4 ratio increase is applied to the rain-
fall data, there is a noticeable increase 
in the amount of water available to 
meet the demands of the mine. it is 
estimated that with a 40% increase in 
rainfall during the summer months, 
there would be an average increase of 
14% in the water available to the mine. 
The maximum average increase in 
water availability was that for January, 
in which month it is predicted that 
19% more water will be available. Also 
shown in figure 5 is the effect of a 20% 
decrease in rainfall on water avail-
ability. The impact of this is an average 
decrease of 7% in water availability 
during the summer months (again in a 
summer rainfall area). The maximum 
average decrease in water availability 
was that for december, for which month 
a decrease of 10% is projected. 

IMPLICATIONS OF FINDINGS
Based on the findings of this study, the 
projected effects of climate change on 
mine water management are significant. 
it was found that in the eastern parts of 
southern Africa, where there is projected 
to be an increase in the amount of rainfall 
(Lumsden & Schulze 2007), there will 
be a significant increase in the amount 

A mine water balance was used to 
assess the distribution and use of 
water within the mine being studied. 
It accounts for the total inflow and 
outflow of rainfall, potable water 
and process water for the various 
sections of the mine. Actual monthly 
rainfall, observed monthly water 
meter data, and average monthly 
evaporation are used as inputs into 
the water balance. The water balance 
is therefore able to account for the 
distribution of water throughout the 
mine, highlighting how much and 
where water losses are taking place, 
as well as the various demands for 
water within the mine
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of water that is spilled into the environ-
ment. This has considerable implications 
for mine water management as it would 
increase the need to capture and reuse 
water resulting from run-off, rather than 
importing water from external sources. 
The mining infrastructure would need to 
be adapted to handle increased volumes 
of water. This would include increasing 
the capacity of stormwater control dams, 
return-water dams and rock dump 
ponding walls, to name but a few changes. 
in the western parts of southern Africa, 
where there is a projected decrease in 
rainfall, climate change will demand more 
efficient management of mine water. The 
focus would need to be on water reuse 
and conservation, as water will become a 
precious and expensive resource. 

CONCLUSION
The costs and safety implications for 
mines that overlook the potential future 
impacts of climate change are vast. 
Currently, most mine water management 
systems and infrastructure design 
capacities are suited to present-day 
climatic patterns and scenarios. However, 
if one considers the example of one of 
South Africa’s most important mineral 
resources, namely platinum, the costs and 
safety implications of not considering the 
effects of increased rainfall and spillage 
(which could lead to flooding within a 
mine shaft) are immense. 

further studies should be under-
taken to investigate the cost of adapting 
mine water management systems and 
infrastructure design capacities to deal 

with the impacts of climate change in 
comparison with the economic costs to 
the mine of overlooking these impacts. 
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CLIMATE CHANGE AND  
WATER RESOURCE PLANNING
“The issue of climate change and its im-
pacts on water resources is not new, but 
planners are increasingly concerned about 
the possible negative impacts of climate 
change on the utilisable yields from dams 
and water resource systems,” said Gerald 
de Jager, an associate of Jeffares & Green 
and a key member of the team which un-
dertook the study.

“Emphasis is now being placed on 
the need to implement special adaptation 
measures to mitigate such impacts and to 
consider how such efforts can fit within the 
mainstream of developmental strategies. 
We are now taking into account the fact 
that the useful life of large water infrastruc-
ture is often measured in multiple decades, 
and investments that are made today will 

still be operating under the new climates of 
the twenty-second century,” he said.

Jeffares & Green and Arcus GiBB, 
both long-established firms of engineers 
and earth scientists, were appointed by 
the metolong Authority to investigate 
the potential impacts of climate change 
on the long-term yield of the proposed 
metolong dam. The proposed dam, which 
will be located on the South phuthiatsana 
river in the Lesotho Lowlands, some 
35 kilometres outside Lesotho’s capital 
maseru, will form part of the metolong 
dam and Water Supply programme and is 
an initiative aimed at providing clean and 
safe drinking water to local inhabitants, 
as well as support to a burgeoning indus-
trial sector, particularly textile factories.

funding for the design and construc-
tion of the dam is being provided by four 

funders (Kuwait fund, Arab fund for 
Economic development in Africa, Saudi 
fund for development and opEC fund 
for international development). The 
estimated cost of the implementation of 
the metolong programme is uS$370 mil-
lion and it will consist of the dam, water 
treatment works, downstream conveyance 
system, advance infrastructure, and a 
comprehensive environmental and social 
management programme. The metolong 
Authority is the project implementing 
agency operating under the government 
of the Kingdom of Lesotho’s ministry of 
Natural resources.

PREDICTING CHANGES IN GLOBAL CLIMATE
in order to understand the impacts of 
climate change on water resources it 
is first necessary to be able to predict 
three things: (i) changes in the mag-
nitude and variability of rainfall and 
stream flows (so as to determine water 
availability and storage requirements), 
(ii) changes in the magnitude and 
severity of extreme flood and storm 
events (to design infrastructure to with-
stand them), and (iii) related changes in 
vegetation and land use.

predicting such changes generally 
involves the use of computer models, 
referred to as General Circulation 
models, or GCms. GCms are essentially 
sophisticated numerical representations 

M A R K E T  C O N T R I B U T I O N

Ground-breaking study in Lesotho  
on the effects of climate change on dam yields

A first-of-its-kind study was commissioned by the Metolong Authority 
in Lesotho to research the potential impacts of climate change on 
the long-term yield of the proposed Metolong Dam. Experts from 

consulting firm Arcus GIBB, supported by consultants Jeffares & 
Green, who specialise in the fields of hydrology, water resources 

planning and the impacts of climate change on hydro-climatic 
hazards, looked at the possible effects of climate change on an 

infrastructure that will need to stand for at least the next 100 years
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of various parts of the earth's climate 
system that attempt to model the global 
effects of incoming and outgoing ra-
diation, the way the air moves, the way 
clouds form and precipitation falls, the 
way ice sheets grow or shrink, and so 
forth. Very importantly, they also at-
tempt to model the impacts of global 
warming caused by the ever-increasing 
emission of greenhouse gases (GHGs).

Climatic modelling has been the 
subject of scientific research for some 
time and more than 20 internationally 
developed GCms have been used by the 
intergovernmental panel on Climate 
Change (ipCC) in their latest climate 
change assessment report, providing 
scientists with a vast array of possible 
climate scenarios over the next 50 to 
100 years. in a recent collaborative 
study by the School of Bio-resources 
Engineering and Environmental 
Hydrology (SBEEH) at the university of 
KwaZulu-Natal and the Climate Systems 
Analysis Group (CSAG) at the university 
of Cape Town (WrC report 1562/1/10), 
five of these GCms were selected for the 
purpose of developing climate change 
scenarios for the southern African re-
gion. for this purpose scenarios from 
the GCms, which were derived at a large 
geographical scale, were downscaled 
by the CSAG using so-called empirical 
(or statistical) downscaling methods in 
order to obtain corresponding results 
that are representative of specific areas 
(i.e. at a smaller scale). The downscaling 
undertaken by the CSAG was for more 
than 2 500 rainfall stations and 400 tem-
perature stations in southern Africa and 
were all based on the so-called “A2” GHG 
emissions scenario, which assumes that 
emissions continue relatively unabated 
into the next century.

IMPACTS OF CLIMATE CHANGE ON YIELD
“Estimates of dam yields are traditionally 
based primarily on historical climatic 
behaviour and the observed occurrence 
of precipitation and stream flows in 
upstream catchment areas. However, 
scientists and engineers are now devel-
oping new ways of assessing yield and, in 
particular, the possible impacts of precipi-
tation and stream flow changes caused by 
climate change,” said darryn Knoesen, 
another member of Jeffares & Green’s 
Earth Science division, who is also pur-
suing a doctorate looking at Integrating 
Hydro-Climatic Hazards and Climate 
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Change as a Tool for Adaptive Water 
Resources Management in the Orange 
River Catchment.

in order to provide the metolong 
Authority with information on the pos-
sible impacts of climate change on the 
yield of the metolong dam, they modelled 
the behaviour of the dam for a range of 
different future situations. Each of these 
assumes an alternative set of inflows to 
the dam based on the climate change 
scenarios developed by the CSAG in Cape 
Town. The result of the analysis is a range 
of possible changes in yield which can 
be used by planners as an indication of 
future trends.

inflows used for the analyses were 
developed by the SBEEH, based on the 
CSAG scenarios and using the daily time-
step ACru hydrological model. inputs 
into the ACru model by the SBEEH 
included, amongst others:

daily rainfall for each climate change  N

scenario
daily minimum and maximum tem- N

peratures for each scenario
soils information N

land cover information, which was as- N

sumed to be under natural conditions
resulting future inflow scenarios 
for the metolong dam are shown in 
figures 1 and 2 and represent three 
distinct time horizons, each 20 years in 
length, namely, present climate (from 
1971 to 1990), intermediate future climate 
(from 2046 to 2065), and distant future 
climate (from 2081 to 2100). They suggest 
that, in the intermediate future (i.e. 30 to 
50 years from now) the average inflows to 
the metolong dam are likely to increase 
moderately to significantly, together with 
some increase in variability.

MAIN FINDINGS
The main findings of the study are sum-
marised in figure 3 and suggest that, 
based on the GCms selected and the 
A2 GHG emissions scenario, it is highly 
unlikely that the available long-term yield 
of the metolong dam will decrease in the 
intermediate future (i.e. 30 to 50 years 
from now). in this case, therefore, no spe-
cial adaptation measures will be required 
to account for the impacts of climate 

change on the yield of the dam over a 
50-year planning horizon. However, since 
projected inflows to the dam, as well as 
their variability, are expected to increase, 
design engineers should account for the 
possibility of associated increases in the 
magnitude and the severity of extreme 
flood events in the future.

STUDY TEAM
Beyers Havenga (Arcus GiBB), Gerald 
de Jager (Jeffares & Green), darryn 
Knoesen (Jeffares & Green), ryan Gray 
(Jeffares & Green), Ans Gerber (Eta 
Consulting) and owen Wilson (Arcus 
GiBB) – with special acknowledgment 
to professor roland Schulze and the 
SBEEH of the university of KwaZulu-
Natal for making their simulated 
climate change stream flow scenarios 
available for this study.
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Facing the challenge of providing  
potable water to remote communities

THE proViSioN of SuffiCiENT potable water in Africa is 
becoming ever more challenging. And this is no more so than in 
the case of remote, scattered, or peri-urban communities that are 
often overlooked in terms of this essential provision.  

ideal for use in such locations are intaka Tech Water 
purification plants (Wpps), which can be supplied to even the 
most distant locations within short delivery and installation time 
frames, ensuring that the right to this basic human need is ef-
fectively met.

With its head office in South Africa, intaka Tech, manufac-
turer and marketer of state-of-the-art water and gas equipment, 
is operating throughout South Africa and its neighbouring 
countries. in South Africa, intaka Tech is currently working in 
conjunction with government on ongoing projects to accelerate 
service delivery and enhance the healthcare and wellbeing of 
South Africa’s people. 

“The South African government is currently under pressure 
in terms of service delivery, especially in the water sector and 
with the provision of potable water to remote communities,” 
explains rodrigo Savoi, Chief Executive officer of intaka Tech. 
“our objective is to work in partnership with government and 
consulting engineers, wherever possible, to contribute to its goal 

to provide effective, appropriate services to comprehensively ad-
dress South Africa’s water needs.” 

for example, intaka Tech has supplied 20 of its Wpps, each of 
which can produce up to 50 000 litres of potable drinking water 
per hour, to various district municipalities in KwaZulu-Natal. 
phases two and three of the 20 installations are currently being 
carried out. Within these phases, the projects are largely being 
overseen by inqubeko Consulting Engineers to ensure that the 
ancillary services and works across the various installation sites 
are completed, in order that delivery and installation of intaka 
Tech’s Wpps can take place. The purification plants have a rela-
tively small footprint (10 m x 7 m for the largest stand-alone unit) 
and only require a concrete plinth for the placement thereof. 
Typical additional site works, however, include earthworks, site 
levelling, abstraction systems and the associated piping, some-
times intermediate raw water reservoirs, as well as operations 
facilities, and of course the rising main and associated pump 
station/s. 

The two most recent KwaZulu-Natal intaka Tech Wpp in-
stallations took place in december. The first was in the rural area 
known as Gogovuma, situated about 70 km inland from Stanger, 
which falls under iLembe district municipality. The second 

1
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was in rural macabazini which is part of the Sisonke district 
municipality, with Bulwer being the closest town to macabazini. 
The Gogovuma Wpp has already been commissioned and is up 
and running, and the macabazini Wpp will soon follow suit.  

The intaka Tech Wpps are suitable for operation in rural 
municipalities and communities where bulk infrastructure is not 
in place or where the current water sources are not sufficient to 
warrant larger schemes. ideally, the water source should be situ-
ated within close proximity of the community so that the Wpp 
can be set up as close to the community as possible. The water 
sources that intaka primarily focus on are lakes, dams and rivers 
(surface water). Borehole water can be treated as well, but this is 
highly dependent on a water analysis related to the geology/strata 
surrounding the source of the borehole supply, to determine a 
suitable treatment process.

As the intaka Tech Wpps can be transported and transferred 
so easily, no matter how remote the destination, they are the ideal 
intermediate solution where no bulk water supply exists or where 
such systems are under pressure to deliver. The Wpps and their 
components are installed easily, allowing the plants to be opera-
tional within six days of delivery. To date over 100 Wpps have 
been located in South Africa and its neighbouring countries. Ten 
intaka Tech Wpps, which had been installed at various hospitals 
throughout the Northern Cape, have now served their purpose 
and are ready to be relocated to other facilities where they are 
needed, which illustrates the degree of mobility of these Wpps.  

The company is engaging with government in the build-
operate-transfer (BoT) concept for water delivery. Governments 
around the world have generally used BoT schemes as a method 
of financing the construction of urgently needed infrastructure 
projects. 

All intaka Tech Wpps are manufactured from grade 
304 stainless steel, which is corrosion resistant and does not 
damage or degrade the environment.  The Wpps are also energy 
efficient, making them ideal for applications in South Africa, 
which is under pressure in terms of electrical supply provision. 
purification of water is based on chemically induced clarification 
processes, followed by filtration (pressure and rapid gravity), and 
chlorination. Clarifiers are high-rate solid contact units, as well 
as lamellar units.

intaka Tech is an iSo 9001 registered company, and the 
water produced by the Wpp complies with the WHo guidelines 
for drinking water and SANS 241:2006. Their Wpps are backed 
by the company’s comprehensive after sales support network, as 
well as by its service and maintenance agreement, which includes 
the supply of operational chemicals. 

fundamental to the ethos of intaka Tech is its resolute com-
mitment to meaningfully benefit the clients and communities it 
serves, confirmed by CEo rodrigo Savoi: “We are pleased to be 
able to assist in providing all South Africans with access to pure 
water and to help enhance their wellbeing.”

 INFO

Rodrigo Savoi 

Chief Executive Officer: Intaka Tech 

info@intaka.com 

www.intaka.com

1  Close-up of a Water Purification Plant supplied and installed by Intaka Tech 

in a remote rural community to provide potable water to the local inhabitants
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Comparison of inspection and supervision requirements for  

steel and Flowtite GRP pipelines
INTRODUCTION
The 50 to 100 year design lifetime of a pipeline depends on the 
correct design, and also on the manufacture of the pipe, the cor-
rect handling of the pipe before installation and the correct instal-
lation. These principles apply to all types of pipes, with quality 
control of the manufacture and installation being provided by 
appropriate supervision, inspection and testing procedures. 

This article examines some of the features of steel pipelines 
and of flowtite glass reinforced plastic (Grp) pipelines that re-
quire particular engineering skills, or inspection and supervision 
of their manufacture and installation.

 
PIPE MANUFACTURE
Steel pipelines and specials
An independent inspectorate is frequently appointed to 
check the manufacture of steel pipes, including the type of 
steel, the plate thickness, the factory welds and the finished 
diameter, for compliance with tolerances and testing require-
ments.  Hydrostatic pressure tests may also be specified and 
witnessed.

The coating and lining of steel pipes are necessary to protect 
the pipes against corrosion, to ensure their longevity. Therefore 
the steel surface preparation, the use of the correct lining and 
coating materials, and their application to the correct thick-
nesses, is very important. it is also very important to appoint an 
independent inspectorate to witness the lining and coating of 
steel pipes in the factory, and to undertake testing for compliance 
with the specifications.

Steel specials are usually manufactured in a separate fac-
tory, with the welding undertaken by suitably coded welders, 

and subject to dye penetrant and/or X-ray testing. The coat-
ings and linings of specials are often the same material. As 
the manufacture of the specials is generally a manual process, 
witnessing or checking by an independent inspectorate is par-
ticularly important.   

Flowtite GRP pipes, couplings and specials 
flowtite Grp pipes are manufactured by the continuous process 
shown in figure 1. The materials used for manufacture are sub-
jected to quality control testing before use and the flow of mate-
rials during manufacture is continuously monitored and recorded. 
The dimensions of each pipe are checked (particularly the ends) 
before rapid hydrostatic leak testing to twice the working pressure. 
Each flowtite pipe is identified by a unique number identifying the 
details of the materials and the manufacturing process. Samples 
are taken from each pipe run for further non-destructive and de-
structive testing in the factory. Additional assurance of the quality 

1

1  Continuous process for manufacture of Flowtite pipes
2  Flowtite (Reka) couplings
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of the manufacturing process can be provided by appointing an 
independent inspectorate to witness the manufacturing process 
and review the quality assurance results.

it is important to be aware that the stiffness of flowtite 
pipes can be increased during the manufacturing process at 
minimal additional cost by increasing the thickness of the 
“Core” shown in figure 1. Stiffnesses of SN2500, SN5000 or 
SN10000 can be specified.

The flowtite (reka) couplings shown in figure 2 are manu-
factured using the same process as for the pipes and are then 
machined to the correct dimensions with close tolerances. 
independent checking of the coupling tolerances is particularly 
important as are the tolerances of the pipe ends.

Grp specials for flowtite pipes are manufactured by hand, and 
the tolerances of the pipe ends should also be closely checked.

PIPE TRANSPORTATION, UNLOADING AND STORAGE ON SITE
Steel and Grp pipes are generally carefully loaded at the fac-
tory to ensure that they will not be damaged during transpor-
tation. it is very important that pipes are carefully unloaded 
in accordance with approved procedures and stored on site so 
that no damage is caused to the coatings and linings of steel 
pipes and to Grp flowtite pipes. Careful visual inspection of 
both steel and Grp pipes by the Contractor and the resident 
Engineer or his staff is essential before acceptance of delivery 
of each pipe, with particular attention being given to the in-
spection of the ends of the Grp pipes, as well as the couplings 
and the sealing rubbers. The dimensions of each flowtite pipe 
and coupling should also be checked before acceptance, par-
ticularly if this was not done by an independent inspectorate 
in the factory.   

CORROSION PROTECTION
Steel pipelines
The protection of steel pipes against corrosion is essential to ensure 
the longevity of the pipeline. The planning and implementation of 
the protection measures may include the appointment of a specialist 
consultant to advise on the various aspects described below:

Arranging and interpreting the results of soils restivity surveys  N

along the pipeline route, which include the potential corro-
sivity of the soils, and stray currents arising from power lines 
and railways.
The specification of appropriate linings, coatings and other  N

protection measures.

The planning of a cathodic protection system, including loca- N

tions for impressed current (and associated power supplies), 
the location of insulating flanges, and any particular insulating 
measures that may be required at scour valves, air valves and 
isolating valve chambers, etc. Similar measures would be re-
quired for a sacrificial anode protection system. 
The planning of temporary ground mats or other measures  N

to earth the pipeline where this is parallel to a power line and 
dangerously high currents could be generated in the pipeline 
during construction.
planning, commissioning specialist contractors, and interpre- N

tation of surveys during construction to facilitate the identifi-
cation of defects in the pipe coating, jointing and specials to be 
rectified. The survey methods might include:

pipeline Current mapping (pCm) �
direct Current Voltage Gradient (dCVG) �
Closed interval potential Survey (CipS) �

Flowtite pipelines
flowtite Grp pipes are not subject to corrosion unless steel spe-
cials and Viking Johnson type couplings are required, in which 
case these should be appropriately protected.

LAYING AND JOINTING
Steel pipelines
The welding of the joints of steel pipes must be undertaken by 
coded welders and an independent inspectorate should be ap-
pointed for the following:

dye penetrant testing of welds N

2
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X-ray testing of welds N

monitoring and inspection of the preparation of the steel for  N

the internal and external joint protection, and testing of the 
joint protection measures 
inspection of coating and lining for damage, and holiday  N

testing including monitoring of approved repair procedures, 
checking and testing of repairs

it is important that the X-ray test results should be available as 
soon as possible so as to minimise the length of pipe that is ex-
posed and potentially subject to flotation. This is discussed below.

Flowtite pipelines
Each flowtite pipe should be very carefully inspected for damage 
prior to installation, and particularly damage to the ends. Any 
repairs should be approved by Amitech and should be witnessed 
for compliance with their requirements.

The resident Engineer should check that the Contractor’s pipe 
laying staff have been trained by Amitech, and have received com-
petence certificates. He should also witness the jointing of each 
pipe, and particularly ensure that the alignment, angular deflec-
tion and offset (step), are checked for compliance with Amitech’s 
requirements. He should also check that the pipes are seated in the 
couplings in accordance with the “insert up to here” lines, which 
should be drawn on the pipes as indicated in figure 3.

BEDDING AND SELECTED BACKFILL 
The bedding and backfilling requirements for steel and Grp 
pipes are similar, as both of these types of pipes are flexible.  
Therefore it is very important that the correct bedding and se-
lected backfill materials are used, that the specified compaction 
is achieved, and that the pipe is checked for out of roundness tol-
erances. Close inspection of these processes is essential to ensure 

3

3  Jointing of Flowtite pipes (note “insert up to here lines” on pipes)
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that satisfactory compaction is achieved beneath the pipes, and 
that the pipes are not damaged. 

it is also important to note that steel and flowtite pipes are 
particularly vulnerable to flotation when only the bedding and 
selected backfill have been placed, as a relatively small volume of 
water is needed to saturate this material and cause the pipeline 
to float. Therefore it is very important that the length of exposed 
pipe is minimised and that the full depth of backfill is placed as 
soon as possible. The resident Engineer should ensure compli-
ance with this aspect of the specification.

VALVE AND AIR VALVE CHAMBERS
The design of valve chambers for flowtite pipes should make 
provision for potential differential deflection, which should 
nevertheless be minimised by suitable compaction. it is also 
important that only flowtite Cod pipes (marked with a white 
line) should be cut on site, unless cutting of a non-Cod pipe is 
approved by Amitech.

HYDROSTATIC PRESSURE TESTING
The requirements for the hydrostatic pressure testing of steel 
and Grp pipelines are similar and in both cases may require 
the provision of special arrangements to confine testing to the 
specified lengths. in the case of flowtite pipes it is also essential 
that the first 1 000 m or lesser length of pipe laid should be 
pressure-tested immediately to ensure that the laying procedures 
are correct.

CONCLUSIONS
The long-term performance of a welded steel pipeline is de-
pendent on defect-free welding, and on the long-term integrity 
of the lining and coating, and in many cases also on the cor-
rect long-term functioning of the cathodic protection system. 
Therefore it is strongly recommended that a specialist corrosion 
consultant is appointed, and that independent inspectorates 
are appointed to check the integrity of the welding, coating and 
lining. it is also recommended that an independent inspectorate 
is appointed to check the manufacture and dimensions of Grp 
pipes in the factory.  for both Steel and Grp pipes close inspec-
tion of the laying and backfilling processes by the resident 
Engineer and his staff is also essential.

flowtite Grp pipes are not vulnerable to corrosion but do 
require care to ensure that there is no damage, particularly to the 
pipe ends. Therefore it is essential that the Contractor’s staff are 
trained by flowtite, and that the resident Engineer is fully aware 
of the necessity for close inspection of the laying and jointing 
processes.

 INFO

Mike Shand 

Consultant to Aurecon 

mike.shand@af.aurecongroup.com 

Annelize Myburgh 

Amitech South Africa 

annelize.myburgh@amitech.co.za
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THE orLANdo STATioN upgrade 
project in Soweto is one of the critical 
links in the Gauteng public transport 
chain, particularly in view of the 
2010 fifA World Cup. many soccer 
fans will make use of the station to 
visit the orlando Soccer Stadium 
nearby during the tournament, and 
the station will continue to serve 
the need for public transport well 
after the event. The use of Elematic 
hollow core concrete slabs, supplied 
by Elematic South Africa (ESA), saved 
time and kept the project on track 
for its planned completion time. 

Construction on the r60 million 
contract began in August last year and 
completion was scheduled for April this 
year. Gavin munro – Contracts manager 

for motheo Construction Group, the 
main contractor – explains that a design 
and construct programme was decided 
on because of the unusual and tricky 
logistics on site and the short time 
available to complete the project before 
the World Cup. The station handles 
some 20 000 passengers and 90 train 
sets daily, and had to continue being 
operational during construction. Long 
lead times were necessary whenever the 
contractor needed to arrange occupa-
tion certificates to work over the railway 
tracks, and work often had to be done at 
odd hours in order to minimise disrup-
tion to the station traffic. in addition, 
a 3 000 Volt dC current runs through 
the railway overhead lines, which makes 
work extremely hazardous. 

The foundations and the main column 
structure had to be cast in situ, while 
the main beams were cast on site along-
side the railway line. The use of precast 
Elematic slabs, which form the floor slab 
in the station concourse, helped minimise 
the track occupation time required by the 
contractor when putting the structure 
together. The slabs were all cast off site 
at ESA’s facility on the East rand. These 
were transported to site and, together 
with the main horizontal beams, were 
lifted into place during the course of two 
weekends using a 65 ton and a 400 ton 
mobile crane (the latter was needed be-
cause of the long reach lengths). 

“We have been very happy with 
the Elematic slabs and intend to use 
them on future projects,” comments 

Elematic slabs the right choice 
for Orlando Station upgrade

1



munro. “At the start of the project, we 
visited ESA’s factory on the East rand 
and were impressed by their state of 
the art equipment and technology, the 
quality of the long beds in the factory, 
the consistent high quality finish of 
the underside of the beams, the fact 
that the products could be cut to any 
length we needed, as well as the fast 
turnaround time,” he adds. ESA uses 
equipment imported from Elematic 
in finland to produce high quality 
hollow core precast concrete slabs in 
a variety of thicknesses and lengths. 
ESA also achieved the SABS mark 
and iSo 9001 certification late last 
year, which adds to its credibility. 

The station has been completely 
redesigned. The platform levels will now 
only serve to provide space for commuters 
entering and leaving trains, while all other 
station facilities will be located on an ap-
proximately 2 000 m2 raised concourse. 
New shelters have been provided at 
platform level for passengers, but all other 
buildings on this level have been elimi-
nated, and the old subways have also been 
done away with. Commuters will enter 
the building at the level of the concourse, 
where they will purchase their tickets, and 
then descend to platform level to catch 
their trains.  

An additional benefit offered by 
the Elematic slabs was that they weigh 
considerably less than a conventional 
concrete slab. munro points out that the 
weight of the structure was an important 
consideration, especially given the size 
of the other structural components. The 
main structural beams are all 540 mm 
wide and 1 m deep and range in length 
from 2,8 m to 14,7 m, and in weight from 
1,8 tons to 23 tons. The shear columns 
are also extremely heavy and robust – the 
centre line in particular has to be able to 
withstand the impact of a train travelling 
at 60 km/hour. 

ESA director, Craig Webber, says 
the company is pleased to have been ap-
pointed on this project. “We believe we 
have established a good relationship with 
Nuway motheo Construction Group Joint 
Venture and we look forward to doing 
more work with them in future.”  

 INFO

Craig Webber 

Director: ESA 

craigw@elematicsa.co.za 

www.elematic.co.za
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1  Towards the back of the photo – ESA slabs being erected; left side – ESA slabs 

with cores opened to receive rebar and concrete prior to the pouring of structural 

topping; right side – ESA slabs after the pouring of the structural topping
2  The new upgrade of the Orlando Station in progress
3  ESA slabs canter-levering over a reinforced concrete beam



IN BRIEF

PLASTIC PIPE SYSTEMS – 
THE QUALITY SOLUTION
THE SOUTHERN AFRICAN Plastic Pipe 
Manufacturers Association (SAPPMA) was estab-
lished in 2004 with the intention to create con-
sumer confidence within the Plastic Pipe Industry 
and to promote the production and the use of 
high quality plastic pipe systems. SAPPMA has 
come a long way in raising the overall standards 
in the Plastics Industry, supported by a history 
of successful initiatives, projects, literature and 
a membership comprising most of the major 
players in South Africa. 

SAPPMA strives to continually increase 
the confidence level of consulting engineers, 
designers and clients to specify and use 
Polyolefin, PVC, GRP, as well as plastic-based 
hot and cold water piping systems.

The most recent developments of the 
Association are:

Just over a year ago SAPPMA launched the  N

Installation and Fabrication Plastic Pipe 
Association (IFPA) in order to better regulate 
the quality of downstream business in the 
industry. IFPA currently has 11 members and 
is expected to make a huge impact in this 
important but rather unregulated area of 
the industry. IFPA’s current focus is on for-
malising standards and welder training.

Hot and cold water plastic piping systems  N

have recently become a part of SAPPMA. 
Quality Control – SAPPMA is about to pub- N

lish a set of minimum standards which will 
apply to laboratory equipment and labora-
tory operating staff.
Conference 2010 – SAPPMA will be hosting  N

its 4th Annual Technical Conference on 
17 September 2010 at the Bytes Conference 
Centre in Midrand. The theme is “Energy 
Efficient, Environmentally Friendly Plastic 
Piping Systems”. The event has grown in 
stature and popularity over the past years and 
promises no less this time round. The main 

1  Piping systems form part of the key 

elements in reliable infrastructure. To this end 

SAPPMA promotes the production and the 

use of high quality plastic pipe systems

1
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aim of the conference is to provide qualitative, 
reliable and dependable technical information 
to consulting engineers and other customers. 
The conference will inform on issues relevant 
to the industry from a local as well as global 
perspective, supported by a select group of 
top level local and international speakers, with 
the added benefit of full CPD accreditation. 
Visit www.sappma.co.za for more information.
SABS – Interaction with the South African  N

Bureau of Standards has been stepped up 
recently with the appointment of SAPPMA 
Quality Manager, Ben de Klerk. The SABS has 
always been considered a most important 
part of the Association’s focus since they 
share SAPPMA’s goal of regulating and 
maintaining product quality in the market. 
SAPPMA has direct input at SABS in order to 
improve product specifications. 
A policy about heavy metal free PVC pipe  N

has been adopted by all SAPPMA members, 
which is in line and ahead of most of the 
developed world.

 INFO

Louise Müller 

SAPPMA 

admin@sappma.co.za 

www.sappma.co.za

 
 
 
 

SKILLS SHORTAGE DRIVES 
SOUTH AFRICAN WATER 
SUPPLY TO THE BRINK
MOST MUNICIPALITIES IN South Africa do not 
have the necessary maintenance strategies in 
place to prevent the decay of their water re-
ticulation systems. This oversight is threatening 
supply, adding to the delivery cost of water 
and increasing the risk of contamination. 

According to a report by the 
Department of Cooperative Governance and 
Traditional Affairs (COGTA), an examination 
of the asset register of South African munici-
palities indicates that 70% of South Africa’s 
283 municipalities are completely uninsured 
or grossly underinsured. In fact only a 
handful have proper water maintenance 
systems in place.

These figures are supported by 
Alexander Forbes’s own research which, 

according to Dan Moeti, Business 
Development Executive of Alexander Forbes 
Risk Services, “shows that there are not 
enough water specialists within our mu-
nicipalities to manage the implementation 
of effective water management strategies 
around the country.” A skills shortage is one 
of the primary reasons for the failure of 70% 
of South Africa’s municipalities to manage 
their water reticulation systems properly. 

As such the current efforts by the 
National Treasury and Department of Water 
Affairs and Environment (DWAE) to formu-
late regulations enforcing compliance with 
minimum standards for municipal water 
management is “a step in the right direction, 
and every effort should be made to support 
the government in this initiative,” says Moeti.

In the meantime, however, lack of skills 
and poor staffing levels compound human 
error as routine maintenance collapses, 
water storage planning and management 
falls into disarray, and contamination and 
pollution increase throughout South Africa’s 
municipalities. And, warns Moeti, “live 
cholera bacteria spilling into a municipal-
ity’s water supply can have devastating 
consequences for entire communities, and 
legal and political repercussions for these 
municipalities.”

Poor management results in decaying 
infrastructure – especially with regard to 
municipal reservoirs, pump stations and 
pipelines used to reticulate water to con-
sumers. And since most municipalities in 
South Africa are only insured for accidental 
pollution to water, “breakages in the water 
reticulation system cannot be classified as 
accidents,” says Moeti. This means that most 
municipalities are not in fact covered for 
the kind of gradual or systemic breakdown 
or pollution that results from poorly main-
tained water reticulation systems. 

 Dan Moetie, Business Development 

Executive, Alexander Forbes Risk Services
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While the nature of the problems and 
risks vary across the country, from drought 
in the Eastern Cape to reduced water table 
levels in the Free State’s borehole-fed supply 
system, the shortage of skills means that most 
municipalities are not even aware of the kind 
of risks they are facing – let alone the solutions 
that will be required. Therefore Moeti urges 
municipalities to invest in hiring skilled water 
specialists and risk managers who will be able 
to produce and implement comprehensive 
and auditable risk management processes.  

“Unless municipalities start acting more 
responsibly by recruiting the right skills, we 
will continue wasting rather than conserving 
water, promoting the spread of disease and 
poor health while draining state resources 
for continual and expensive crisis man-
agement – as opposed to consistent and 
comparatively inexpensive maintenance,” 
concludes Moeti.

 INFO

Dan Moeti 

Business Development Executive 

Alexander Forbes Risk Services  

011 669 3740 – 071 431 0755 

 
 
 
 

VELA VKE ASSISTS WITH 
WATER AND SANITATION 
FOR RURAL SCHOOLS
AS PART OF A NATIONAL initiative to eradicate 
the backlog in delivery of services to rural 
schools, the Department of Water Affairs has 
initiated a three-year programme to address 
these health related issues. 

Anton Helberg from the Vela VKE George 
office was tasked with implementing this 
programme on behalf of Eden District 
Municipality in the Kannaland, Oudtshoorn 
and Hessequa areas. The scope of works 
included the construction of new ablution 
blocks, water supply lines, waterborne sanita-
tion and on-site water purification. 

Safe drinking water and basic sanitation 
are critical contributors to the rural health of 
school children. For example, unfiltered water 
increases body toxins, and the presence of lead 
in the water lowers the IQ in children, causing 
learning disorders, hyperactivity and central 
nervous system damage. Nitrates used in fer-
tilisers, which wash into the water system, can 
cause cancer. Chlorine interacts with decaying 

plant matter to form trihalomethanes, another 
known cancer-causing agent. 

The process of purifying the drinking 
water is by reverse osmosis and ultra violet 
light. This process removes all the unwanted 
pollutants in the water including bacteria and 
ecoli. Various pre-treatments are used de-
pending on incoming water quality. 

The project is scheduled for completion in 
2010 and will drastically improve health, hy-
giene and the quality of facilities at 18 schools, 
for over 900 primary school children in the 
Eden District.

 INFO

Anton Helberg 

Vela VKE 

044 873 5029 

helberga@velavke.co.za

 
 
 
 

MODULAR TRAFFIC 
LIGHT SYSTEM SET TO 
REVOLUTIONISE TRAFFIC 
LIGHTS AND REDUCE COSTS
THE MODULAR TRAFFIC Light System (MTLS) 
was conceived and developed in response 
to the high number of serious injuries and 

fatalities among motorists around the world. 
Thirty per cent of all motor accidents world-
wide involve vehicles impacting traffic lights 
and street poles. Of these accidents 2,5% 
are fatal and many more result in serious 
injuries (University of Adelaide, Australia 
study, 1999).

Instead of offering an impacting ve-
hicle a high level of resistance, the MTLS is 
designed to collapse on impact. This dra-
matically reduces the level of damage to the 
motor vehicle and in turn greatly increases 
passenger safety.

The steel poles and signal head systems 
that are used in current traffic light systems 
are expensive. When they have been knocked 
down, the entire assembly needs to be re-
placed. This process is time-consuming and 
costly, typically involving a large work crew, 
a heavy truck and construction equipment. 
The pavement surface is often damaged in 
the accident as well, and needs to be repaired 
with a fresh concrete foundation.

An entire MTLS installation is 30% more 
cost-effective than traditional systems, 
saving money in terms of both materials 
and installation times. The MTLS utilises the 
latest polymers and cutting-edge computer 
design technology to create an integrated 
system that enables the quick and easy 
construction of an infinite variety of signal-
head combinations. The light weight of the 

1  MTLS components
2  An assembled MTLS

1
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components and the ease with which a 
signal head can be assembled allow a con-
struction team of two or three people using 
a small utility van to install a new signal head 
or replace a damaged signal head in one 
to two hours rather than days, dramatically 
reducing dangerous downtime. 

Where low-speed impacts occur, only 
those segments damaged by the car may 
need to be replaced instead of the entire 
pole, thereby further reducing replacement 
costs. Each MTLS component is moulded 
with highly UV-resistant yellow or black pig-
mentation, thereby eliminating the further 
costs currently incurred by maintenance 
crews having to repaint the steel poles used 
in traditional installations. The materials used 
cannot rust and as they have no scrap value, 
are not vulnerable to pilfering. Old compo-
nents can, however, be recycled for use in 
certain MTLS components.

The Modular Traffic Light System rep-
resents the single greatest leap forward 
in the 90-year history of traffic lights. Its 
open architecture and modular format are 
designed to accommodate future develop-
ments in electronic components, wireless 
communications, LED technology and traffic 
monitoring systems.

 INFO

Barry Geer 

011 440 2101 

082 434 1948 

mtls@mweb.co.za

TWELVE-MONTH 
IMPLEMENTATION 
WINDOW FOR REVISED 
PAVING STANDARD
PAVING PRODUCERS WHO hold the SABS 
(South African Bureau of Standards) mark 
for concrete block pavers (CBP), SANS 1058, 
have until February 2011 to comply with a 
revised standard, SANS 1058 2010, officially 
published by SABS in March.

The revised standard was drafted 
jointly by SABS and the CMA (Concrete 
Manufacturers Association), and replaces the 
old compression-based standard with three 
new performance measurement techniques 
– tensile splitting, abrasion testing and water 
absorption.

According to Hamish Laing, CMA 
director, SANS 1058 2010 will be good for 
property owners and developers as it pro-
vides them with the means of comparing 
the performance of the various pavers on 
the market with far more accuracy. 

“A revised standard was required be-
cause of the crucial role that shape and size 
play in determining the strength of a paving 
block. The old standard only defined what 
the compressive strength should be – an 
average of 25 MPa for most applications 
– but made no reference to shape or thick-
ness. Compressive strength doesn't really 
test paving block performance effectively, 
and pavers are less likely to fail if they have 
passed the tensile splitting test. It’s more 
appropriate to actual loading conditions and 
takes shape into account.

“Furthermore, the considerable diversity 
in shape and size of CBPs in today’s paving 
market called for a more relevant perform-
ance-based testing regime. Prior to making 
our recommendations on the revised 
standard, we conducted research which 
showed that paving blocks are not crushed 
under load, rather they break up through 
excessive point or line loads. Moreover, we 
found that pavers which pass the compres-
sive strength test may have a poor abrasion 
resistance. The tensile splitting test deals 
with the former, and of course the abrasion 
test, based on an Australian/New Zealand 
abrasion testing model, with the latter.

“We conducted extensive research on 
the relationship between the compressive 
strength and the tensile splitting tests, and 
this resulted in a thickness factor being 

2



68  Civil Engineering | June 2010 

taken into account in the revised standard.
“The tensile split test involves two knife-

edge pressure points and, more importantly, 

takes load and area into account. It also 
reflects the conditions under which a block 
performs far more accurately. Our research 
showed that a standard block, which meas-
ures 200 x 100 mm and which passes the 
compressive test appears to lose 40% of its 
strength if it is cut in half and then re-tested.

“We also found there is no relationship 
between compressive strength and abrasion 

resistance. In the past it was thought that 
higher compression equated to higher 
abrasion resistance. However, this has 
subsequently proved to be false. In fact we 
found that blocks of 59 MPa can have very 
poor abrasion resistance whereas those of 
only 25 MPa can have excellent resistance. 
Subsequent tests demonstrated that even 
low-grade blocks with a good topping layer 
can offer high abrasion resistance, proving 
that topping layers do more than offer 
colour variation,” advises Laing.

The CMA investigated all forms of abra-
sion resistance, testing systems around 
the world, and in the end opted for the 
Australian/New Zealand model which 
proved to be best suited to in situ perform-
ance conditions.

Laing says the water absorption test 
also forms part of SANS 1058 2010 because 
CBPs with low absorption rates tend to offer 
better durability. 

“The absorption test was first introduced 
in Europe to prevent blocks from shattering 
when frozen and although we don’t experi-
ence that problem in South Africa, durability 
is closely allied to strength and abrasion 
resistance.

“We strongly recommend that both pri-
vate and public specifiers adopt the revised 
standard as soon as possible, because most 
CMA producer members are already geared 
to test their products in accordance with it. 
Moreover, two accredited laboratories, one 
belonging to the SABS and the other to CMA 
member, Soilcon, are on hand to perform 
independent tests, should the need arise,” 
concludes Laing.

 INFO

Hamish Laing 

Director: CMA 

011 805 6742

 
 
 

ROBOR RESTRUCTURING 
ENHANCES SERVICE OFFERING
ROBOR, THE LARGEST manufacturer of steel 
tube and pipe in southern Africa, has an-
nounced a restructuring of its operations in 
order to expand its service offering and de-
liver a comprehensive, simplified approach 
to projects.

Spearheaded by a new R80 million 
facility and the purchase of state of the art 

1

2

1  A new paving block abrasion testing 

machine manufactured locally
2  These concrete block pavers have 

been tested for abrasion resistance on 

the new abrasion testing machine
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laser cutting and high-definition plasma 
cutting equipment, the initiative sees all 
value-added services grouped under one 
division with one management structure for 
improved efficiency. 

According to Andrew Winter, Managing 
Director, Robor Steel Services, the value-added 
service offering, used with much success in its 
Pipe Systems business unit for the supply of 
conveyance systems, is being vertically inte-
grated into the entire Elandsfontein operation. 
“This move enables Robor to offer customers 
a more comprehensive service from one sup-
plier, essentially backing our products from 
start to finish. We are taking advantage of our 
established systems and logistics to roll out 
these services, in effect becoming part of our 
customers’ supply chain,” says Winter. 

In addition to the conventional ser-
vices, such as cutting, ring rolling, bending, 
painting and drilling, Robor is able to take 
a customer’s requirements or drawings and 
convert them into a solution that is trans-
ported to site, ready to assemble.

“We are supplying components for 
projects, ready to be installed once on 
site. The benefit for our customers is cost-
effectiveness and improved efficiency. As 
the only supplier, we can ensure better lead 
times, simplified logistics, less administration 
and better coordination. There are no delays 

on a project while waiting for other compo-
nents from other suppliers.”

Winter notes that further benefits in-
clude better yield and fewer stock losses. 
“While a customer can cut or bend our tube 
themselves, mistakes are often made and 
more items need to be ordered. This obvi-
ously increases their costs and causes delays. 
We take that risk away from the customer by 
delivering precisely what they order, in the 
state in which they need it and, most impor-
tantly, on time,” says Winter.

Robor has established solid relationships 
with sub-contractors who are able to offer 
complementary equipment and skills should 
they be required. “If we don’t have those 
specific resources we use our trusted sub-
contractors while still managing the process 
to ensure that it is seamless.”

The value-added service facility is also 
available for fabricators and distributors. 

“We have established ourselves in the 
market as a reliable company that offers con-
sistently good quality products. The addition 
of these services means that we are meeting 
customer demands for a comprehensive 
supplier and will be delivering them with the 
same high standards,” Winter concludes.

 INFO

Hercu Aucamp 

Group Marketing Director, Robor (Pty) Ltd 

011 971 1600 

hercua@robor.co.za
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1  The Trumpf TruLaser Tube 7000 laser cutting 

machine is the first of its kind in South Africa
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 BUILDING SITE SAFETY 
HAMPERED BY MOUNTAINS OF 
PAPERWORK
THE EFFECTIVE OPERATION of the construc-
tion industry’s already limited Health, Safety 
and Environment (HSE) workforce is being 
hindered by the “mountains of paperwork” 
required by government legislation, says 
Colin de Kock, Executive Director of the 
Gauteng Master Builders Association (GMBA).

Speaking at a GMBA HSE information 
workshop in Midrand, De Kock said contrac-
tors’ main focus of compliance with the 
Construction Regulations of 2003 was com-
piling a “Safety File”, which required so much 
paperwork that HSE officers had little time to 
be on site to prevent accidents. 

“It must be clearly understood that the 
GMBA is not calling for the requirements 
of the Construction Regulations to be 
downgraded. But there should be a way of 
maintaining compliance while reducing the 
Safety File’s formidable paperwork so that 

smaller contractors, in particular, could have 
an HSE presence on site. HSE officers are 
now trying to prevent accidents while being 

confined to their offices for 75% of their 
working hours,” De Kock stated. 

To aggravate the situation, the content 
of some of the forms was so complex that it 
“almost required a PhD to interpret” them. 
Furthermore, every subcontractor working 
on a particular project also needed to com-
pile his or her own Safety File. “I am asking: 
does this slavish submission to the paper-
work demon help prevent accidents on site? 
There have already been close to 60 fatalities 
on site in the first quarter of this year.”

Site closures and notices served as a 
result of the Department of Labour’s inspec-
tion “blitz” on construction sites in August 
last year had focused on failures to keep a 
proper elaborate Safety File, with no closures 
related to site conditions, hazards or risks. 
“Does this mean that the Department of 
Labour found nothing potentially unsafe on 
site? Are the inspectors looking at the cor-
rect issues?” De Kock asked.

 INFO

Colin de Kock 

011 805 6611 

www.gmba.co.za

 Colin de Kock, Executive Director of the GMBA
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NELSON MANDELA SOCCER 
STADIUM WATERPROOFED 
WITH a.b.e. PRODUCTS 
a.b.e. Construction Chemicals’ unigum wa-
terproofing membrane was applied to areas 
totalling over 10 000 m2 at the new Nelson 
Mandela Bay Soccer Stadium on the shore of 
North End Lake in Port Elizabeth.

Cynthia Hoffman, branch manager of a.b.e. 
in the Eastern Cape, says a double layer (3 and 
4 mm) of unigum biarmato was torched on to 
waterproof the FIFA World Cup 2010 stadium’s 
power substations, pedestrian walkways 
and pedestrian and vehicular ramps. “A layer 
of a.b.e.’s malthoid three-ply waterproofing 
membrane was then applied over the unigum 
membranes for additional protection for the 
torched-on membranes,” Hoffman explains.

Unigum biarmato membranes are made of 
distilled bitumen with polyolephinic polymers 
added to provide a phase-inversion mix when 
the bitumen is dispersed into a polymeric 
continuous phase. “Unigum provides excellent 
stability in different temperatures as well as 
ageing resistance. It is suitable for solving dif-
ficult waterproofing problems on flat, sloped 
and pitched roofs, reinforced and prefabri-
cated concrete, masonry cement, metal and 
timber decks, and for renovation purposes,” 
she ads. “Malthoid 3-ply asphaltic water-
proofing membrane is an extremely popular 
a.b.e. product, widely used for many years by 
the building industry and DIY enthusiasts. It 
is renowned for its cost effectiveness, ease of 
application and high resistance to puncturing.”

a.b.e. also supplied its epidermix 395 and 
396 liquid epoxy grouting compounds for 

the grouting of the soccer stadium’s bolts 
and rods; and duralatex mortar and screed 
improver to enhance the qualities of the 
cementitious mortars and slurries used in the 
construction of the new stadium. 

The a.b.e. products were applied by the 
company’s approved applicator, Multi Contract 
Specialists of Gauteng. The main contractor for 
the R1,45 billion stadium is a joint venture be-
tween Grinaker-LTA, Interbeton and Ibhayi. The 
architects are Architectural Design Associates 
and Dominic Bonnesse Architects. 

The new stadium will host several impor-
tant FIFA 2010 World Cup matches, including 
a quarter final and the play-off for third and 
fourth places.

 INFO

Elrene Smuts 

a.b.e. Construction Chemicals 

011 306 9000 

www.abe.co.za

 
 
 

RIGHT ON TARGET IN GAUTENG 
TARGET CRANES, THE leading provider of mo-
bile crane hire services in the Western Cape, is 
aggressively increasing its presence in Gauteng. 
This follows the company’s decision to establish 
a permanent branch in Gauteng 24 months ago. 
The company will move into its custom-built 
facilities in Alrode, Gauteng, during the course 

1

1  a.b.e. waterproofing products being 

applied to sections of the Nelson Mandela 

Bay Soccer Stadium in Port Elizabeth
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of 2010. This move will see industry in the region 
provided with access to an unsurpassed range 
of mobile cranes for hire.

“We started with a Gauteng depot two-
and-a-half years ago, servicing the industrial, 
construction, petrochemical and mining 
sectors. The unprecedented demand for our 
service in the region prompted our opening 

in rented premises in Wadeville,” says Jan 
Lourens, Target Cranes director in charge of 
the Gauteng region. The Gauteng facility is 
staffed with operational, health and safety, 
technical and administration personnel, as 
well as trained and certified crane operators.

“The new facilities to which we will 
move are situated on a 17 000 m2 site and 
comprise a large workshop, an operations 
building, a large stores area and an admin-
istration block, with a total footprint of 
3 500 m2, all housing our 100 company staff 

members. This will complement the new 
Cape Town facilities of 2 700 m2 under roof 
on a 12 000 m2 site,” Lourens adds. 

Established in Cape Town 15 years ago, 
Target Cranes has the widest range of mobile 
cranes for hire in South Africa. “This allows us 
to cater to an almost limitless market as we 
have cranes to match each application, with 
lifting capacities ranging from 8 tons up to 
600 tons,” Lourens says.

The company boasts the highest BBBEE 
rating of any mobile crane hire company in 
South Africa, having achieved an admirable 
Level 3, with a procurement recognition 
level of 110% and a black ownership of 
32,5%, as confirmed by Sera, the BEE verifica-
tion agency.

“Target Cranes is committed to broad 
based black empowerment through Sphere 
Holdings, which has a 32,5% direct investment 
in the business. Additionally, 15% of Sphere 
Holdings is owned by broad based empower-
ment entities and 30% is owned by black 
women,” Lourens explains.

The advancement of Target Cranes’ 
personnel and employment equity is being 
achieved by offering regular training and skills 
development and constant management ad-
vancement courses. As part of this philosophy, 
the company is in the process of developing 
its own training company in Cape Town. 
Thuthukisa Training School will produce mo-
bile crane operators certified to NQF standards, 
aligned with the Transport Education Training 
Authority (TETA09-164).

“Thuthukisa’s training offering will be an 
industry first as it presents the theoretical 
framework backed by the practical experience 
of a six-month learnership period under the 
auspices of Target Cranes’ coaches, whereafter 
trainees will qualify with work-related experi-
ence from an industry leader,” Lourens adds.

Backing the fleet of 70 cranes over the two 
branches is an experienced technical team 
to ensure that the fleet is maintained to the 
highest working standards. “We are certified as 
a Lifting Machinery Entity (LME) and our tech-
nical team is complemented by our dedicated 
Lifting Machinery Inspector (LMI) who ensures 
conformance to the legislated specifications. 
Together these factors provide our customers 
with the assurance that not only do we pro-
vide them with an unquestionable service, but 
that their safety is of paramount importance to 
us,” Lourens concludes.

 INFO

Coralynne & Associates 

011 422 1949 

coralyn@onwe.co.za
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1  Target Cranes provides lifting capacity during 

the construction of the Greenpoint Stadium
2  Target Cranes offer a range of mobile cranes
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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

SAICE Fellows appointed to the 
National Planning Commission

prESidENT ZumA provided a pleasant 
surprise to engineers when he announced 
the composition of the National planning 
Commission. Amongst the 24 nominees 
were SAiCE fellows Trueman Goba and 
prof mike muller.

As SAiCE members know, Trueman 
Goba holds the distinction of having 
served as SAiCE president in 2002, and as 
ECSA president from 2007 to 2009. prof 
mike muller was the director General 
of Water Affairs under three successive 
Cabinet ministers. So much hope resides 
with them in what the Commission can 
achieve. 

The post-polokwane ANC set up 
34 Cabinet ministers and announced 
that it would introduce inter-sectoral 
planning, as well as a monitoring and 
evaluation capability resident within the 
presidency. minister Trevor manuel was 
put in charge of the planning ministry, 
and minister Collins Chabani was ap-
pointed to oversee the monitoring and 
evaluation function.

on 30 April 2010 president Zuma an-
nounced the composition of the National 
planning Commission (NpC). it is the 
task of this Commission to produce a 
national development plan and a develop-
ment vision statement for the country. 
The Commission will be taking an inde-
pendent but inter-sectoral cross-cutting 
and critical long-term view of various 

issues which impact on the long-term 
development of South Africa.

The Commission will need to ad-
dress issues such as water, food and en-
ergy security, infrastructure planning, 
human resource development, spatial 
planning, structure of the economy, 
demographic trends, as well as defence 
and security matters.

in September 2009, the presidency 
issued a Green paper on National 
Strategic planning and invited com-
ments on the proposed National planning 
Commission. it was suggested then that 
the Commission would consist of inde-
pendent experts and strategic thinkers 
who would prevent government from 
being trapped in its own institutional 
preconceptions.

The Green paper identified that coun-
tries which had developed rapidly had 
three critical common characteristics:
1. rapid economic growth
2.  Educational skills development of high 

quality
3.  Strong and credible public and private 

institutions
The Green paper defined the type of 
planning the NpC would be involved in 
as high-level national strategic planning. 
The drafters also made a direct connec-
tion between the medium-term strategic 
framework for 2009 – 2014 and the vision 
that the NpC would craft.

The paper was also emphatic that it 
would NoT be involved in:

micro planning or sectoral planning N

Gate keeping N

Budgetting N

Two immediate warning signals present 
themselves. firstly, that the reconstruction 
and development ministry under minister 
Jay Naidoo had failed in marshalling the 
resources available to it to begin to address 
itself to the legacy of apartheid.

Secondly, that various provinces 
have now begun, within the provincial 
Economic departments, to draft ambi-
tious economic plans and constitute 
provincial Economic Commissions. The 
Green paper has not addressed itself to 
these issues of competition and insulari-
ties which ministries harbour, building 
silos which refuse to speak, liaise or 
coordinate planning with other ministries 
across the three spheres of government.

A shorter revised Green paper on 
the National planning Commission was 
gazetted on 2 february this year. it sets 
out the role and purpose of the National 
planning Commission, how it would work 
and interact with government and broader 
society, and presented an institutional 
framework to support the Commission.

The first task envisaged for the NpC 
is to produce a broad vision document 
and strategic plan. The second task is to 
produce research reports and discussion 



papers on key cross-cutting issues that 
affect our development.

An annexure in the first draft defined 
development “to reflect the quality of 
economic growth”. This is a somewhat 
narrow definition and future commenta-
tors will no doubt criticise it severely. The 
Green paper also described the role of the 
ministerial Committee on planning as 
that of constructive, facilitating interac-
tion between the NpC and Cabinet. The 
Commission therefore has only an advi-
sory function, supported by a Secretariat, 
which will work with institutions like the 
dBSA, HSrC, CSir, universities, research 
and other think tanks.

The february 2010 version also de-
scribed the role of parliament as an over-
seeing role in respect of planning and in 
particular in the development of a national 
strategic overseeing role. it was finally sug-
gested that, as the NpC would be “learning 
by doing”, government would not turn the 
Green paper into a White paper.

Late in 2009 contestation amongst 
three Cabinet ministers surfaced in public. 
in June 2009 pravin Gordhan, minister of 
finance, claimed that his department would 
be responsible for macro economic policy. 
By october minister patel, the Economic 
development minister, declared that the 
president had assigned him the respon-
sibility for developing economic policy. 
minister Trevor manuel, appearing before 
the ad hoc Committee of parliament in 
early october agreed that discussions would 
need to take place on the issues of poli-
cies and plans to achieve the vision. Given 
this conflict it will require considerable 
intra-ministerial bargaining to arrive at a 
common vision for the future.

planning agencies have become vital 
instruments of developing states. for South 
Africa, with a legacy of fragmented and 
uneven development, the NpC presents 
an opportunity to provide direction and 
priorities of what needs to be done. A key 
priority is Human resources development 
with a service ethic, to serve all users irre-
spective of any prejudice. Water and Health 
follow closely, with Energy not far behind. 
if the NpC pays due attention to these four 
priorities, in the immediate future, the post-
polokwane ANC will restore the hope and 
realize the dream of 1994.

 INFO

Phiroshaw Camay 

Acting Executive Director – SAICE 

pcamay@saice.org.za
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Trueman Goba
Past President of SAICE (2002) and of the 
Engineering Council of South Africa (2007 
–2009), Trueman Goba holds a degree in 
civil engineering from the University of 
Natal, Durban, and a Master’s in engineering 
from Cornell University, Ithaca, New York.

He established a consulting engi-
neering practice with Ebenezer Moahloli 
Pr Eng, initially operating in the Eastern 
Cape and Gauteng. Having merged with 
other firms, starting in 2001, this multi-dis-
ciplinary consulting engineering firm, now 
Goba (Pty) Ltd,  has since grown to a staff 
of more than 500, and has been involved 
in several award-winning projects in South 
Africa, including the Nelson Mandela Bridge 
in Johannesburg, the N4 Platinum Toll 
Freeway in North West, the Berg River Dam 
at Franschhoek in the Western Cape, the 
Durban Harbour Tunnel in KwaZulu-Natal, 
the Tsitsa River Bridge in Eastern Cape, and 
some soccer stadiums for the 2010 FIFA 
World Cup.

Trueman also led the ECSA team in op-
posing elements of the proposed amend-
ments to the ECSA Act, and presented 
these views to the Parliamentary Portfolio 
Committee for Public Works. When the new 
term of government came into being and 
Minister Doidge was appointed to Cabinet 
for this portfolio, the Bill was allowed to be 
expunged.

  Trueman mentors young entre-
preneurs for the Umsobomvu Youth Fund 
(now called the NYDA), and has been a 
regular member of the ECSA accreditation 
teams evaluating engineering programmes 
at universities.  He also served on the 
Construction Industry Development Board 
(CIDB) between 2004 and 2008, a position 
to which he was appointed by the then 
Minister of Public Works, Mrs Stella Sigcau.

Mike Muller
Prof Mike Muller was Director-General of the 
Department of Water Affairs and Forestry 
(1997 – 2005) where he led the development 
and implementation of legislation, policies 
and strategies in water resources and water 
services, as well as government’s water 
supply and sanitation (WS&S) programme. 

Mike, who is a Fellow of SAICE, 
holds an MSc from the University of the 
Witwatersrand and has extensive strategic 
public management experience. 

Since 2006, he has been a visiting 
Adjunct Professor at the Wits University 
Graduate School of Public and Development 
Management, teaching planning and deve-
lopment, as well as operation management, 
and supervising post-graduate research. He 
continues to work at municipal, national, 
regional and international level to improve 
understanding of the linkages between 
water and development and to promote 
better water resource management. 

He is co-chair of the UN Water 
World Water Assessment Programme’s 
Expert Group on Indicators, Monitoring 
and Databases; member of the Global 
Water Partnership’s Technical Advisory 
Committee; and leader of the GWP 
Reference Group which has supported 
the completion of National IWRM plans 
in eleven African countries. He also co-
edited the book Integrated Water Resource 
Management in Practice: Better Water 
Management for Development (Earthscan 
2009), and authored three of the TEC’s 
most recent policy briefs, including Climate 
Change Adaptation and Integrated Water 
Resource Management, and National 
Development Planning and IRWM. He has 
also been involved in the debates and 
negotiations on climate change both locally 
and internationally.
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SAICE Annual General Meeting 2010
Monday 15 March 2010 – CSIR, Pretoria

THE 107th SAICE AGM
Ali Naidu, current SAiCE president, presided over the 2010 
AGm, which was held in the diamond Auditorium of the CSir 
international Conference Centre in pretoria, coinciding with 
the SAiCE Engineering planet future indaba. The following 
summary of the meeting is intended to be a brief report back 
to members regarding the most important matters covered at 
the AGm. The official minutes of the meeting are available from 
National office on request. in this regard please contact Linda 
Erasmus (lerasmus@saice.org.za). 

REVIEW OF THE YEAR 2009 BY  
PROF ELSABÉ KEARSLEY, OUTGOING PRESIDENT
“it was a tremendous privilege to be the 2009 president of the 
South African institution of Civil Engineering. At the end of 
2008 i attended the inauguration of both the iCE and the ASCE 
presidents and it was enlightening to realise that the problems 
we as a civil engineering industry face are not local problems, but 
problems that are grappled with internationally.

i would like to thank all the SAiCE members who volunteered 
their time to make it possible for me to visit them and experience 
such a variety of activities that our members take part in. i enjoyed 
meeting so many wonderful people all over the country – all of 
them so positive and excited about civil engineering! my lasting 

1  and 2  SAICE 2010 President, Ali Naidu (top), presiding over 

the AGM, assisted by President-Elect, Seetella Makhetha

2

1
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impression is that we, as civil engineering professionals in South 
Africa, are truly privileged to be involved in the development of 
infrastructure at the current scale. 

one of the highlights of my year as SAiCE president was to act 
as one of the judges for the 2009 fulton Awards. The ingenuity of 
the designers and constructors, and the quality of workmanship, 
made it nearly impossible to choose between the excellent entries. 

With close on 9 000 members currently SAiCE has grown 
into a significant organisation and it was exciting to see how 
many younger people choose to become SAiCE members. my 
visits to the tertiary institutions yet again made me acutely aware 
of the responsibility we as experienced civil engineering profes-
sionals have in ensuring that the young graduates are properly 
trained, mentored and looked after so that we can maintain the 
high engineering standards that we currently have. 

most importantly i would like to thank dawie and the 
National office team for all the support and the work that they 
do to ensure that SAiCE can grow from strength to strength.”

REVIEW OF THE YEAR 2009 BY DAWIE BOTHA, 
EXECUTIVE DIRECTOR AT THE TIME
“The year 2009 had many challenging moments. The prepara-
tions for the fifA World Cup gained momentum, hence many 
of our cities looked like giant construction sites with work on 
the Gautrain, Bus rapid Transit systems, the Gauteng freeway 
improvement project, the soccer stadiums and various airports 
creating a vibe unsurpassed in our recent history. 

At the same time Sannieshof was falling apart to the point 
that residents were taking the delivery of services into their own 
hands. And in mthata something like 19 of the 22 sewage pump 
stations were out of order. Communities started rioting, this 
time for very different reasons than a decade ago.

major publicity about the state of education, and particularly 
the harsh reality that the very basis of engineering mathematics 
at school was now deemed to be “not important” and therefore 
relegated to an optional third paper, came as another shock to 
the system. The authorities seem to be oblivious to the fact that 
this matter is putting a further burden on the overloaded tertiary 
institutions to cope with the major and most welcome inflow of 
students who want to study engineering.

in the environment of a radically changed new gov-
ernment which came into power, SAiCE did its best to 
lobby as before, even though much of the liaison net-
works that had been formed with previous ministers and 
departments changed overnight. on the other hand, SAiCE 
was time and again called upon to present to the portfolio 
Committees in parliament, especially on water issues. 
The SAiCE water lobby became so effective that officials 
of the department of Water Affairs ultimately arranged 
a meeting with SAiCE to facilitate a beter understanding 
of what was in the pipeline regarding forward planning.

All in all, 2009 presented SAiCE with many mixed signals 
and too many challenges to really attend to with due diligence. 
But SAiCE nevertheless rose to the occasion, and its visibility 
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remains at an all-time high. The response from the profession 
could be measured in terms of the many e-mails, calls and 
letters received from the growing and increasingly younger 
membership. New initiatives were started to accommodate 
the changing environment, and in particular a new focus on 
the young members became a priority. our magazine excelled 
again, and the prestigious pica Award for best magazine in its 
category once more came our way.

SAiCE keeps on making a difference. i salute colleagues 
and members of the profession who continued making it 
happen right before our eyes during 2009. i express my sincere 
appreciation to our 9 000 members, my staff, the Executive 
Board, Council and other governing structures for making 
it possible to report on year 19 of my SAiCE career.”

REVIEW OF THE YEAR 2009 BY PROF CHRIS ROTH,  
CHAIRMAN FINANCE AND ADMINISTRATION COMMITTEE
in his presentation of the financial statements, audited by 
priceWaterhouseCoopers, prof roth highlighted the following 
points:
1. The total comprehensive income for 2009 was r1 332 260, 

while the budget for the year had predicted a loss. The positive 

3 4
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3  Prof Chris Roth, Chairman Finance and Administration Committee
4  Recipient of the prestigious President’s Award, Dr Chris Herold

5  Peter Kleynhans receiving a special award from 2009 SAICE President, 

Prof Elsabé Kearsley, for his contribution towards planning the imminent 

SAICE management change



surplus was due to several factors, including more membership 
income received than had been budgeted for. Another major 
factor was that the budgeted expenditure on salaries for a new 
CEo and Coo did not occur as no appointments were made. 
The surplus can be further broken down according to the 
source: Branches and divisions (315 577), finance (365 416), 
and other National office activities (557 586).

2.  A portion of the special projects fund has been invested by 
investec, and resulted in an unrealised profit for 2009 of 
r93 681. 

3.  progress was also made with regard to other long-standing 
issues: unallocated deposits were reduced, and progress was 
made with the bookkeeping of SAiCE Branches and divisions. 
However, the qualification that the Branches and divisions 
could not be audited properly remained. 

it was concluded that SAiCE is in good financial health and the 
financial statements were therefore approved at the AGm.

ELECTION OF AUDITORS FOR 2010
it was decided that priceWaterhouseCoopers inc would be re-
tained as auditors for the 2010 financial year. 

ELECTION OF LEGAL ADVISORS FOR 2010
it was decided that SAiCE would not appoint any particular legal 
advisor at this point in time, but that such advisors would be ap-
pointed by the Executive Board as and when required during the 
course of 2010.

2009 SAICE PRESIDENT’S AWARD
This prestigious award is made annually by the immediate 
past president in recognition of meritorious service rendered 
to the South African institution of Civil Engineering, and 
for significant ongoing contribution towards the civil en-
gineering profession beyond normal expectation. The 2009 
award was made to dr Chris Herold, whose continued ef-
forts not only made the public aware of the looming water 
supply crisis in South Africa, but also raised the profile of civil 
engineering and SAiCE. [Please also see page 6 for the Des 
Midgley Memorial Lecture presented by Dr Chris Herold. Ed.] 

2009 SPECIAL AWARD
prof Kearsley also made a special award for 2009 to peter 
Kleynhans, who selflessly assisted the SAiCE president, office 
Bearers and Executive director in preparing for the management 
change that SAiCE has to face. Through his long-term involve-
ment with SAiCE, his eye for detail and his meticulous nature, 
peter assisted by spending many days working out the relation-
ships between the different SAiCE operating units. 

CLOSURE
After the meeting members and guests enjoyed cocktails and 
one another’s company. The AGm, after all, comes but once 
a year! And to make the experience even better, this year it 
coincided with SAiCE’s exciting Engineering planet future 
indaba. 
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Candidates snap up planning tools  
as registration course gets under way
THE CANdidATE ACAdEmY has run 
its first three Road to Registration courses 
– helping engineering candidates to get reg-
istered as professionals, and management to 
understand the process. organisers say that 
there is strong take-up of the Academy’s 
training and related products.

“After many months of preparation and 
build-up, it was very exciting to present 
our debut Road to Registration session,” 
says Allyson Lawless, director of SAiCE 
professional development and projects. 
Allyson, who runs the course, said she has 
been inspired by the attendance and partici-
pation of the delegates.

“it was very interesting and included 
useful information,” says one candidate. “i 
would highly recommend this course. it is a 
very good idea to run this course because in 
general there is no guidance in our compa-
nies with regard to the process required to 
register as pr Eng. i also like Allyson’s visual 
and interactive teaching technique!”

“it was really eye-opening!” says an-
other. “i never thought that i had all the 

relevant experience behind my name. i 
now realise that my past experience is 
relevant and can be used for my report 
towards obtaining my professional reg-
istration.”

A third enthusiastic delegate says: “An 
excellent course – it gives clear guidance 
on how one can go about developing the 
training for ECSA registration.”

PORTFOLIO OF EVIDENCE
The Academy offers the essential tools 
for candidates to plan and record their 
progress to registration, including 
‘portfolio of Evidence’ files which come 
with a Cd for interactive use. There are 
two files in the set – a master file and a 
period file.

“Each file has named dividers, and 
notes to guide candidates through the 
process,” says Allyson. “The way we have 
designed the files ensures that candidates 
can plan and record their training prop-
erly to achieve the desired outcomes.”

Making plans, keeping track
The period file offers ideas to the 
candidate engineer on how to set up a 
workplace training plan, how to record 
the training, and how to report on 
workplace experiences. it offers assess-
ment tips to ensure that candidates are 
developing an adequate range of compe-
tencies to finally achieve the outcomes 
required by ECSA. 

Other comments from delegates include:

“Thank you for this initiative. The course is  �
informative and motivating.”
“This course should run every year.”  �
“Pushed me in the right direction.” �
“Course was very interesting.” �
“The course was presented very well and  �
the course will be useful and have an-
swered my questions/uncertainties.”
“Very well presented. Useful guide on  �
where to start and what needs to be done 
to reach your Pr Eng. Would definitely 
recommend this course for candidate en-
gineers starting the registration process.”
“It’s a good course. I learnt a lot.” �
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By filing plans, timesheets, reports, 
records of meetings with mentors and 
supervisors, and other useful reference 
material, candidates will build up a library 
of experience and knowledge to assist 
with filling in the final ECSA forms. 

Mastering the ECSA forms
The master file relates to the contents 
of the various ECSA forms that need to 
be completed when you apply for regis-
tration. Each section, separated by in-
formative file dividers, deals with a par-
ticular form or set of forms that must 
be filled in, gives tips on how each form 
should be filled in, and provides other 
relevant documentation that you need 
to submit to support your application. 

recording and filing all your work 
experiences on an ongoing basis is an im-
portant learning process, as it forces you 
to reflect on the work you have done and 
contextualise it in terms of your overall 
training and understanding of the project 

cycle. The files offer an excellent basis 
for interviews and discussions with your 
mentors and supervisors, and help them 
determine how you are progressing and 
where there are gaps in your training. 

Streamlining your input
To make it even easier for you to capture 
your own input in the process of plan-
ning and recording your progress toward 
registration, there is another tool on offer 
from the Candidate Academy. The Journal 
progam – provided on Cd and used to-
gether with the master file and the period 
file – allows you to generate and store 
reports electronically.

With this program you can select 
the outcomes you want to achieve over a 
period of time, plan your training, record/
review your progress, manage your as-
sessment reports, etc. it is designed so 
that you can take it with you if you move 
companies, and continue to record your 
progress as you go along. 

The program also allows you to gen-
erate experience reports and graphs that 
show your progress, so that you can use 
this information for reviews, discussions, 
signing off and filing in your portfolio of 
Evidence files.

What is in the Period File?

Keeping things plain, simple and organised 
is the main aim of the Period File, which 
gives you an overview of what you need 
to keep track of at work, and how to docu-
ment the many processes involved in your 
professional development. The file then 
also provides a safe place to store key docu-
ments in a systematic way.

For easy reference, each divider in the 
file is clearly marked according to the items 
that belong there, as well as with template 
forms and some tips on how to get the 
best from this vital planning tool. Here is an 
outline of how the file is organised:

Training plan – possible schedules and  �
guidelines for planning your workplace 
and professional training
Timesheets – a possible form and sug- �
gestions for recording daily progress
Monthly reports – suggested reporting  �
formats and approaches to ensure that 
adequate reflection and records are kept
Competency Assessments – a sug- �
gested approach for reviewing your own 
progress in developing individual com-
petencies selected in your training plan
Outcomes / Referee Assessments – a  �
process for considering progress towards 
achieving outcomes defined in the ref-
eree forms
Other Relevant Documentation – for  �
keeping notes, sketches and other refer-
ence material that you may require for 
later submission or reference

What is in the Master File?

The Master File is made up of a number of 
sections, separated by dividers containing 
information and guidance, as follows :

Summary of Training / Experience Reports  �
– for filing forms A, B or C 2.2 on which 
you will log periods you have completed
Training / Experience Reports and  �
Relevant Documents – for filing forms A, 
B or C 2.1, your individual period reports 
and material you need to submit per 
report
Project Report and Relevant Documents  �
– for filing your final report and all the 
material that you plan to submit
Pre-Registration Development Report  �
(PRD/CPD) – for filing details of courses 
you have attended and self-study you 
have carried out
Self Assessment and Interview Record  �
– this is prescribed for engineers, but is 
a useful activity for all grades of registra-
tion, to review your own progress and 
record mentor meetings
Certificates and Important Documents –  �
for filing qualification certificates such as 
your matric and university certificate(s), 
academic record and certified copies of 
your identity document

The Academy offers the essential 
tools for candidates to plan and 
record their progress to registration, 
including ‘Portfolio of Evidence’ files 
which come with a CD for interactive 
use. There are two files in the set – a 
Master File and a Period File. “Each 
file has named dividers, and notes 
to guide candidates through the 
process,” says Allyson. “The way we 
have designed the files ensures that 
candidates can plan and record 
their training properly to achieve the 
desired outcomes.”
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The competition is open to the general public to submit photographs.1. 
It is essential that entries portray people and/or projects in civil engineering.2. 
Photographs will be judged in ONE general category only.3. 
Entries must be colour prints and in A4 size. Please supply electronic copies of the 4. 
print/s in jpeg format, 300 dpi.
Entries can be submitted electronically, but need to be printed in A4 and colour for 5. 
adjudication purposes.
Please complete an entry form for each entry and supply an appropriate title & short 6. 
description of each project. It is essential that the photographer’s name is included.
Please supply details of the client, consultant and contractor involved in the project.7. 
The entrant is responsible for obtaining permission for the use of the photographic 8. 
material as well as subject material from the authority or project manager concerned.
Entries submitted by organisations must be accompanied by written consent of the 9. 
photographer.
Permission for the reproduction of photos for any exhibition or publicity is assumed 10. 
unless the entrant specifies otherwise.  Due recognition will be given to the 
photographer where required.
No  responsibility will be accepted for any loss or damage to entries. 11. 
Closing date:  12. 3 August 2010

This section must be completed by the person submitting 
the photo/s

NAME_________________________________________

ADDRESS______________________________________

______________________________________________

TEL_______________________ FAX________________

E-MAIL________________________________________

PHOTO TITLE __________________________________

DESCRIPTION__________________________________

______________________________________________

PROJECT INFO ________________________________

______________________________________________

PHOTOGRAPHER_______________________________
(Name and surname of the photographer to be inserted)

This section must be completed by the photographer 
or the company that owns the photo. If you are not the 
photographer or if you are submitting the photograph 
on behalf of a company owning the photograph, please 
sign ‘on behalf of’.
I hereby grant permission for reproduction and agree to 
abide by the rules of the competition.

Signature:__________________________________

Rules

Entry Form

2009 winner: ‘Heavy Weight’ Photographer: Kevin Wright
Submitted by Gautrain

Please complete the entry form and send  to: Private Bag X200, Halfway House, 1685. Fax: (011) 805 5971. This form is available on the SAICE website: 
http://www.civils.org.za/portals/0/pdf/pc/pc-entry-form.pdf

SAICE 

Photo
Competition 

AFFORDABLE
The files and program are reasonably priced 
to ensure that each and every candidate can 
afford to have their own set.

Journal program: r500 (including VAT).  N

Bulk discounts are available for corporate 
purchases and education institutions 
portfolio of Evidence master file: r110 N

portfolio of Evidence period file: r110 N

Journal program, master file and period  N

file purchased together: r700 
order your copy today! Contact Angelene 
Aylward at SAiCE National office: 
011 805 5947 or aaylward@saice.org.za

UPCOMING COURSES
Coming up in August is a valuable course 
from the Candidate Academy on Basic 
Principles of Transportation. This is a 
two-day course that covers the principles of 
transport engineering with specific refer-
ence to traffic studies and the impact of 
increased traffic volumes on road networks. 
using hands-on activities, it also examines 
road classifications and the implications 
(and process) of expanding road networks.

if you are registered with ECSA as 
a candidate engineer, technologist or 
technician, then this course is for you. 

preference will be given to candidates 
who are about to become (or are cur-
rently) involved in transport engineering, 
specifically traffic studies. The course pre-
senter is Awie van Zyl, pr Eng, BSc (Eng).

other courses on offer this year in-
clude:

Basic Contract Administration and  N

Quality Control
Basic pressure pipeline design N

pavement rehabilitation and  N

maintenance
road to registration – for candidates N

road to registration – for mentors,  N

supervisors and Hr managers

 INFO

For details of courses, activities and dates, 

please click on the Candidate Academy icon 

on www.civils.org.za or www.cesa.co.za, or 

contact the following people 

Dawn Hermanus (SAICE) 

011 805 5947   

dhermanus@saice.org.za 

Brenda Lacey-Smith (CESA) 

011 463 2022  

brenda@cesa.co.za

 Enthusiastic participants in the 

Road to Registration course
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News from the SAICE 
Education and Training Panel
CPD and site visits clarified
Section 13(k) of the Engineering 
Professions Act contemplates continuing 
education of engineering practitioners, 
and Section 22 of the same Act (Act 46 
of 2000) makes provision for the renewal 
of a registered person’s registration 
with the Engineering Council of South 
Africa (ECSA). ECSA has opted to use 
the system of Continuing professional 
development (Cpd) to enforce the re-
newal of registrations. The obligation to 
comply with the requirements of Cpd 
became effective as from 1 January 2006. 

The rules of Cpd as contemplated 
in Board Notice 4 of 2008 envisaged 
three categories of activities in which 
Cpd points can be accumulated, namely, 
Category 1, Category 2 and Category 3 
activities. 
Category 1 activities refer to developmental 
activities from which a maximum of 4 
credits per annum can be accumulated. 
Category 2 activities refer to work-based 
activities, which include engineering work 
and mentoring of candidate practitioners. A 
maximum of 2 credits for engineering work 
and a maximum of 1 credit for mentoring 
respectively can be achieved per annum. 
Category 3 activities refer to individual activ-
ities, which include membership of a rec-
ognised voluntary association (maximum 
of 1 point per annum) and other activities 
(maximum of 3 points per annum). 

Greater detail on each of the activities 
can be read in Appendix A of the ECSA 
rules for Cpd which is available on the 
ECSA website (www.ecsa.co.za). 

Category 1 activities are listed as 
conferences, congresses, large group 
workshops, lectures, seminars, refresher 
courses and colloquiums. No provision 
was made for site visits under Category 1 
activities. However, an increasing 
number of requests were received to have 
site visits recognised as a Category 1 
activity. many felt that the lessons learnt 
at a site visit were as valuable as those 
learnt at any of the other Category 1 
activities. it has always been inter-
preted that site visits would fall under 
Category 3 activities, due to the more 
informal nature of a site visit.

After numerous discussions on how 
best to resolve this, the Education and 
Training panel of SAiCE decided to ap-
proach ECSA on behalf of our members to 
make a case for the inclusion of site visits 
as a Category 1 activity. We also realised 
that this might require a little more docu-
mentation, and therefore included some 
guidelines in our submission to ECSA. 

We are pleased to report that ECSA 
has accepted the arguments presented, 
and the guidelines we have proposed. 
provided site visits are handled in accord-
ance with these guidelines (see below), 
those who attend will be able to claim the 
appropriate number of Cpd points under 
Category 1 activities. if this is too onerous 
you can still claim the site visit under 
Category 3 as in the past.
1.  The site visit must be a formally ar-

ranged event by a branch, division or 
sister organisation (i.e. CCi, SAiSC, etc).

2.  The site visit must be open to all 
to attend (accepting that numbers 
might have to be limited depending 
on what site is being visited).

3.  The person who will be responsible 
for taking members around a site 
must provide a detailed CV prior to 
the visit.

4.  The visit must have a formal attend-
ance register, which must be sent in 
pdf format to the SAiCE National 
office for record purposes.

5.  The expected outcomes/areas 
of specific interest of the site 
visit must be clearly defined 
(i.e. what it is hoped those at-
tending will gain from the visit).

6.  if a presentation of any form con-
stitutes part of the visit it must be 
provided to the SAiCE National 
office as part of the documentation 
(alternatively a brief written report 
on the visit).

7.  only time spent physically visiting 
the particular works can count for 
Cpd purposes – travelling and re-
creational time before or after are to 
be excluded.

8.  SAiCE National office will not 
charge for the validation number.

9.  Non-compliance with items 1-7 above 
will mean that the site visit must be 
claimed against Category 3 activities 
and not Category 1 activities. 

We trust this will further simplify the 
process of meeting ECSA’s Cpd require-
ments annually. 



Letters
ROAD SAFETY AUDITING 
I read the above-mentioned article in the March 2010 edition of Civil 
Engineering (page 41) with much interest. 

Why? Eighteen years ago my son was killed in a car accident.
The cause? A road contractor had complied with a Clause in the 

TPA/NTC Specifications which required him to re-open the road as soon 
as possible IRRESPECTIVE OF WHETHER THE SURFACE MARKINGS HAD 
BEEN PAINTED OR SIGNS HAD BEEN ERECTED!!!!

In brief, the road was being widened and my son was 
driving on the widened lane. He rounded a bend into the 
rising sun. He was dazzled but kept his eye on the kerb. 
Suddenly, without warning, the widening finished. There 
was a drop onto dirt. He battled for control but .......

The TPA and NTC gave me a half-hearted promise to look into the 
Clause when they reviewed their Specifications.

Do GauTrans and SANRAL still have this lethal Clause in their 
Specifications??

 
Yours in mourning

David Campbell  

FICE MSAICE 

hge@iafrica.com

ECONOMICS OF LABOUR-ENHANCED AND/OR LABOUR-INTENSIVE 
CONSTRUCTION OF ROAD PAVEMENT STRUCTURES
We received the following three responses to the above-mentioned 
letter by Etienne de Villiers (Civil Engineering, March 2010, page 77):

LETTER 1
Etienne, I was delighted to read your letter in the March 2010 Civil 
Engineering.  

You expressed so well the worries which I have had on this subject, 
but which I have been loath to put in writing as my recent (!) experience 
has been only peripherally connected with actual on-site construction.  

Way back, fifty or sixty years ago, when as DRE Kimberley I was 
responsible for an area the size of England and Wales with only about 
75 miles of permanently surfaced roads (including National Roads!), I 
naturally gave a lot of time and thought to the maintenance of gravel 
roads. Some DCs were still doing hand-spreading of gravel, and the re-
sulting segregation ensured that the surface wore unevenly. So we con-
centrated on making sure there were enough graders to mix and spread 
the imported gravel – and the improvement was most apparent!  

Now, this is but a small, miniscule portion of what you are talking 
about, but it is the bit about which I can talk with assurance.  

All my construction units, Provincial and DC, were fully mecha-
nised, so I have no experience of labour-intensive layer construction. 
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Padmakers didn’t go to the expense of buying and operating machines/
equipment just because “it was the thing to do” – they did so because 
it was more efficient, less expensive, and yielded a higher standard of 
results! It is interesting that Thomas Weston Perry in his SAICE presiden-
tial address on “Roads”, way back in 1930, gave an interesting overview, 
and stated that "we are just at the stage where mechanical means are 
becoming increasingly used ..." That was more than a year or so ago, 
and we would have dropped mechanical (“conventional road building 
methods”) long ago if it was not demonstrably superior to hand labour!   

And as you say, we (or those coming after, in my case) are faced 
with “the immense task of rehabilitating or reconstructing South Africa’s 
failing road network”. The situation is dire!  

Well said, Etienne! It is indeed time that engineers, in addition to 
submitting  papers to conferences attended only by similar-minded en-
gineers, publish and speak elsewhere to rub the public’s figurative nose 
in the unpleasant reality of what we face, and how it must be tackled – 
before it is too late.  

Let’s just hope that a large number of SAICE members – and others – 
support your approach!

Let’s also hope that, in addition, people with sufficient clout take the 
matter further!

More strength to your arm, Etienne!

Graham Ross  

Retired padmaker 

grahamross@telkomsa.net

LETTER 2
As for Graham Ross the letter from Etienne de Villiers in the March 2010 
edition of Civil Engineering rouses me to comment. Like for both of them 
the subject of labour intensive construction has been a matter of con-
cern to my ancient mind for the past few years since one read of its intro-
duction into the construction industry by stricture – particularly roads. 

I recall that my first reaction to this move, as a retired asphalt and 
roads engineer, was of approval. With an unemployment rate nationwide 
of 25% or more, the introduction of any measure to alleviate this can only 
be welcomed. However, one soon realised that once again the public's 
and, more potently, politicians’, perception of construction, and particu-
larly road construction, as that of an industry of raw unskilled labour, still 
prevails. Thus it is considered to be an industry which can gather and 
shed labour on demand as no inherent skills values are gained or lost. 

This is where I take issue with Graham Ross. There is no such labour 
on a construction site which can be described as unskilled. He uses the 
example of the labourer spreading gravel.  This is just the sort of opera-
tion which Etienne de Villiers, as I understand it, calls for evaluation. That 
labourer has never been drilled in how to spread gravel without segre-
gating it. He has to be trained to flick the material upwards (the same 
technique applies in spreading anything, such as hot mix asphalt) using 
a circular movement of the shovel by using the wrists so that the gravel 
drops vertically down onto the road surface or layer. Conversely, if a skid 
resistant surface to a hot mix asphalt surfacing operation is required, a 
broad sweep of the shovel to discharge the material results in the segre-
gation of coarser material and a rough texture surface. There can be no 
unskilled labour on a properly run construction site.

There is a singular South African civil engineering genre which 
we should follow, and which Ross alludes to when he states that we 
did not mechanise “just because ‘it was the thing to do’”. There is no 
doubt in my mind that at this stage in our history it is desirable to 
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make construction labour intensive, but let's follow De Villiers and do 
the job properly, backed up by proper recruitment and training and, 
above all, by consistent and programmed government funding – at 
all levels.

R H Kingdon 

Semi-retired road contractor 

kingdon@iafrica.com 

LETTER 3
We read Etienne de Villiers’s letter in the March 2010 issue of Civil 
Engineering with interest, yet with a certain amount of concern.

Before replying to some of the statements in his letter we would like 
to make a few pertinent observations in order to highlight where we 
come from regarding labour-intensive construction (LIC) projects, and in 
particular those focusing on road construction projects.

Since February 2003, when the EPWP was announced by President 
Mbeki, labour-intensive construction was one of the mechanisms to 
create jobs in order to address the high unemployment rate.

Champions of the EPWP acknowledged the considerable resistance, 
in some cases with good reasons, of the engineering fraternity regarding 
labour-intensive construction methods. In order to ensure that all profes-
sionals, among other, are on the same level, government required that 
all engineers involved with the planning, design and supervision of 
labour-intensive projects (EPWP), be qualified in the NQF 5 or 7 LIC Skills 
Programmes, before 30 June 2006.

The training material, in the Introduction, provides a definition of 
labour-intensive construction:

Definition: Labour-intensive construction is the economically ef-
ficient employment of as great a proportion of labour as is tech-
nically feasible throughout the construction process to achieve 
the standard demanded by the specification; the result being 
a significant increase in employment being generated per unit 
of expenditure by comparison with conventional equipment-
intensive methods.

Therefore, doubling of costs and poor quality are not acceptable. 
Problems concerning the workforce can usually be related to political 
interference (or poor community participation), lack of motivation or 
workers paid on a daily basis and per task. Enforcing the compliancy 
with the EPWP requirement is largely lacking and, unfortunately, a 
qualification without commitment and dedication will never suffice.

The signatories of this letter both severally, and jointly as a team, 
have for the past 15 years been working on labour-intensive projects, 
and the following focus areas were clearly defined from inception:

The quality of the work had to be as good as any machine-con- N

structed work.
The type of work had to be satisfying to the workers executing the  N

work and certain skills had to be transferred to the workers.
Suitable technologies and construction methods had to be devel- N

oped to make it possible to produce a quality product by labour using 
light plant and equipment. 
The work had to be suited for construction by labour using light plant  N

and equipment, and economically viable, e.g. certain categories or 
items of work are not economically viable when executed with hand 
labour. A certain small percentage increase is justified as the money 
earned locally is spent locally.

The type of road work was directed specifically to township infrastruc- N

ture, namely access roads and streets. 
A set of practice manuals based on the above criteria has been  N

developed for and issued by the CIDB. These manuals are presently 
being updated and will contain manuals on the UTRCP and con-
tinuously graded cold mix thin asphalt – which has been proven in 
the field.

The concept of a continuously reinforced concrete pavement arose 
from a low volume roads conference in Iowa where delegates were 
shown two 100 mm concrete pavements, one reinforced with a 
6” x 6” x 1/₈” mesh and one without mesh. The former was still in good 
working order after 15 years of farm to market traffic (1 100 v.p.d.) while 
the other was badly cracked and ready for replacement.

From this, 100 mm, 75 mm and 50 mm sections of continuously 
reinforced (Ref. 193 mesh) pavement sections were constructed 
as part of an experimental thin pavement exit road to a quarry at 
Roodekrans in the Krugersdorp area in February 2002. These sections 
have been subjected to heavy articulated trucks carting aggregate 
from the quarry, and are still performing well, despite extremely poor 
drainage conditions.

Extensive research has also been done and is still being done by the 
University of Pretoria, both in the laboratory and in the field, as well as by 
the HVS.

In our opinion the UTRCP for road infrastructure, especially township 
streets, is neither short-sighted nor a waste of taxpayers’ money. The 
projects in Soshanguve, Mamelodi and Atteridgeville in the Tshwane 
area have indicated that the UTRCP streets are no more expensive than 
streets constructed with bituminous seals in those areas. When life-cycle 
costs are considered the UTRCP wins “hands down”.

With regard to the comment “with all sorts of claims to fame” 
creating a false impression to politicians and laymen regarding the “ex-
perimental” stage of “light pavement structures”, it must be emphasised 
that the “experimental” stage of the “light pavement structures”  is long 
past for urban streets carrying mostly motor vehicles and limited trucks 
at low speeds.

Regarding the statement that “this solution may now be feasible 
for all sub-grade conditions” by laymen, as with any road pavement, 
sub-grade conditions need to be determined and a suitable platform 
prepared for the construction of the UTRCP and an adequate drainage 
system installed. It is, however, suggested that in the case of township 
structure upgrading, the layman’s assumption may be fairly safe, as field 
tests done on the test site at the University of Pretoria experimental farm, 
where the sub-base and sub-grade have CBRs of 35 and 17 respectively 
measured with the DCP, have produced some remarkable results.  

It must be borne in mind that the article in the December 2009 
issue of Civil Engineering was the written supporting documentation 
for the entry of the project in the “Community-based” category of the 
SAICE project awards and not a technical article – hence the lack of 
“technical” information on the UTRCP. The UTRCP was the vehicle for 
employment creation and skills development within the community, 
while at the same time providing an economically viable and useful 
asset for the community.

From our experience on previous projects we can show that work 
properly executed and supervised, according to the technologies and 
construction methods developed by the team, using the correct tools 
and equipment in good condition, is of a high standard. 

Case study 1
The City Council of Pretoria in 1997/8 showed great vision and accepted a 
5% cost premium in order to increase the labour content from 7% to 33%.
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According to a UNISA study, the economic multiplier for payments 
to members in a community is 2. For example, a wage of R100 to a 
worker has an economic value to the community of R200.

The Council identified some 100 km of residential streets for con-
struction by using conventional methods up to the top of sub-base, 
and finishing with a slurry bound macadam layer by labour-intensive 
methods.

If these roads had been constructed by conventional methods 
only, the local community would have receive R210 000 from a R3 m 
construction budget. Through the labour-intensive approach used, how-
ever, this amount increased to R1 m – if the UNISA economic multiplier 
is applied, the economic impact benefit to the community amounts to 
R2 m from a R3 m contract.

Today the macadam roads constructed with vibratory pedestrian 
rollers are performing better, with less maintenance than the neigh-
bouring roads constructed in the conventional way.

Case study 2
Another good news story was the four local contractors in Soshanguve 
Block P who “outperformed” an established contractor.

The established contractor used two excavators, employed 
25 workers and completed 268 metres of pipeline per day over the 
contract period. Four local contractors, employing 75 workers, com-
pleted 274 metres of water pipeline per day. The top worker, Mr Jabulani 
Masadze, excavated an average of 18 metres of trench per day (12 m3/
day). Trenches were 1,2 metres deep and his pickaxe lost 15 mm of steel 
per day and had to be replaced after 15 days. This is exceptional, as even 
the average excavation rate of 6 m3/person/day achieved on this project 
is higher than the present norm.

Adrian Bergh Pr Eng 

Alex McKay Pr Eng 

Johan Wiggett Pr Eng Pr CPM 

wiggettj@mweb.co.za

The concept of a continuously reinforced concrete 
pavement arose from a low volume roads conference  
in Iowa where delegates were shown two 100 mm 
concrete pavements, one reinforced with a 
6” x 6” x 1/₈” mesh and one without mesh. The former 
was still in good working order after 15 years of farm 
to market traffic (1 100 v.p.d.) while the other was 
badly cracked and ready for replacement. From this, 
100 mm, 75 mm and 50 mm sections of continuously 
reinforced (Ref. 193 mesh) pavement sections 
were constructed as part of an experimental thin 
pavement exit road to a quarry at Roodekrans in the 
Krugersdorp area in February 2002. These sections have 
been subjected to heavy articulated trucks carting 
aggregate from the quarry, and are still performing 
well, despite extremely poor drainage conditions
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Clause 3.1.1 of the By-Laws reads as follows: 
“Every candidate for election to the Council shall be a 
Corporate member and shall be proposed by a Corporate 
member and seconded by another Corporate member.” 

Nominees accepting nomination are required to sign op-
posite their names in the last column of the nomination form. 
Nomination for election to Council must be accompanied by 
a Curriculum Vitae of the nominee not exceeding 75 words. 
The CV will accompany the ballot form, and the format of the 
CV is shown in Sections A and B. According to a 2004 Council 
resolution, candidates are requested to also submit a focus 
statement. please see Section C in this regard.

Section A:  information concerning the nominee’s contribution to 
the institution.

Section B:  information concerning nominee’s career, with special 
reference to civil engineering positions held, etc.

Section C:  A brief statement of what the nominee intends to pro-
mote / achieve / stand for / introduce / contribute, or 
preferred area of interest.

Please Note: Nominations received without 
an attached CV will not be considered.
Closing date: 30 Julie 2010. Acceptable transmission formats - 
email, fax and ordinary mail. All nominations are treated with 
due respect of confidentiality.

if more than 10 nominees from Corporate members are 
received, a ballot will have to be held. if a ballot is to be held, the 
closing date for the ballot will be 31 August 2010. Notice of the 
ballot will be sent out using two formats, i.e.
1  By e-mail to those Corporate members whose electronic ad-

dress appears on the SAiCE database, and
2  By normal surface mail to those members who have not in-

formed SAiCE of an e-mail address.

DB Botha Pr Eng 

Executive Director 

31 March 2010

TO ALL CORPORATE MEMBERS
NOMINATIONS FOR ELECTION 
OF COUNCIL FOR 2011

In accordance with Clause 3.3 of the Constitution, the Council has 
elected Office Bearers for the Institution for 2011 as follows:

President Mr SN Makhetha

President-Elect Dr M van Veelen

Vice-President Mr T McKune

Vice-President Prof PJ Gräbe

Vice-President Mr S Mkhacane

Vice-President Mr P Kleynhans

In terms of Clause 3.2.4 of the Constitution, the following are ipso 
facto members of the Council for the year 2011:

The immediate Past President Mr AM Naidu

The two most recent Past 
Presidents

Prof EP Kearsley

Mr JJ de Koker

THE SOUTH AFRICAN INSTITUTION OF CIVIL ENGINEERING – Nomination for election 
of Members of Council for the year 2011 in terms of Clause 3.1 of the By-Laws 
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Date Event and CPD  
validation number

Presenters Contact details

29 – 30 July George
02 – 03 August Port Elizabeth
05 – 06 August East London
10 – 11 August Kimberley
12 – 13 August Bloemfontein
16 – 17 August Pietermaritzburg

General Conditions of Contract 
for  Construction Works, Second 
Edition, 2010

Willie Claassen Dawn Hermanus
dhermanus@saice.org.za
OR
Sharon Mugeri
cpd.sharon@saice.org.za

14 – 15 September Pietermaritzburg 
24 – 25 November Johannesburg

Basics of Track Engineering
SAICErail09/00496/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

27 – 28 July Bloemfontein
06 – 07 September Durban 
11 – 12 October Cape Town

Handling Projects in a Consulting 
Engineer's Practice
SAICEproj08/00404/11

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

29 – 30 July Bloemfontein
09 – 10 September Durban
14 – 15 October Cape Town
17 – 18 November Johannesburg

Business Finances for Built 
Environment Professionals
SAICEfin08/00405/11  

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

10 August Johannesburg
21 September East London

Reinforced Concrete
SAICEstr09/00432/11

Greg Parrott Sharon Mugeri
cpd.sharon@saice.org.za

11 August Johannesburg
22 September East London

Structural Steel Design Code to 
SANS 10162: 1-2005
SAICEstr09/00513/12

Greg Parrott Sharon Mugeri
cpd.sharon@saice.org.za

13 September Pietermaritzburg 
23 November Johannesburg

Bridge Maintenance
SAICErail09/00495/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

16 – 17 August Cape Tow
Technical Report Writing
SAICEbus09/00427/12

Karl von Buddenbrock Sharon Mugeri
cpd.sharon@saice.org.za

22 – 23 September Durban
Finance for Non-Financial Managers
SAICEfin10/00638/13

Tony Lydall Dawn Hermanus
dhermanus@saice.org.za

07 – 08 October Midrand 
01 – 03 December Midrand

Practical Geometric Design
SAICEtr07/00139/09

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!




