
June 2017 Vol 25 No 5                                    

Sivhili Injhinyeringi

BRT cable-stayed 
bridge across the M1

Understanding 
Cape Town’s water crisis



Sports  
& Leisure

Rivers  
& Waterways

Water 
management 

Ports  
& Coastal works

RailwaysRoads  
& Motorways

Dams  
& Reservoirs

Mining  
& Minerals

Industry

Construction 
materials

Energy

Land development 
& Building

Airports EnvironmentalWaste 
management

Military Bridges 

Reinforced Earth Applications

©
 P

ho
to

 C
re

di
ts

: P
ho

to
 G

al
le

ry
 S

ol
et

an
ch

e 
Fr

ey
ss

in
et

 -
 2

01
4

Mentone Media Centre 
1 Park Road, Richmond,  
Johannesburg 
South Africa
Tel:  +27 11  726 6180  

www.recosa.co.za  -  www.terre-armee.com

Provide customised, best practice, safe, sustainable and economical designs.

Partner with Mining Clients and EPC / EPCM Engineers throughout the feasibility, 
design, construction and service life of Reinforced Earth® structures.

Tip Walls

Reclaim Tunnels

Coal  
Storage Bunkers



Civil Engineering June 2017 1
Sports  

& Leisure

Rivers  
& Waterways

Water 
management 

Ports  
& Coastal works

RailwaysRoads  
& Motorways

Dams  
& Reservoirs

Mining  
& Minerals

Industry

Construction 
materials

Energy

Land development 
& Building

Airports EnvironmentalWaste 
management

Military Bridges 

Reinforced Earth Applications

©
 P

ho
to

 C
re

di
ts

: P
ho

to
 G

al
le

ry
 S

ol
et

an
ch

e 
Fr

ey
ss

in
et

 -
 2

01
4

Mentone Media Centre 
1 Park Road, Richmond,  
Johannesburg 
South Africa
Tel:  +27 11  726 6180  

www.recosa.co.za  -  www.terre-armee.com

Provide customised, best practice, safe, sustainable and economical designs.

Partner with Mining Clients and EPC / EPCM Engineers throughout the feasibility, 
design, construction and service life of Reinforced Earth® structures.

Tip Walls

Reclaim Tunnels

Coal  
Storage Bunkers

I am an engineering practitioner and in my profession I take deep pride. 

To it I owe solemn obligation.

Since the origins of humanity, 

human progress has been spurred by engineering genius. 

The engineering profession has made nature’s vast resources  

of material and energy usable for humanity’s benefit.

Engineering practitioners have vitalised,  

and turned to practical use,  

the principles of science and the means of technology. 

Were it not for this heritage of accumulated experience, 

my efforts would be feeble.

I pledge to practise integrity and fair dealing, 

tolerance and respect,  

and to uphold devotion to the standards  

and the dignity of my profession,  

conscious always that my skill carries with it  

the obligation to serve humanity by making  

the most sustainable use of Earth’s precious resources.

I shall participate in none but honest enterprises. 

When needed,  

my skill and knowledge shall be given without reservation. 

In the performance of duty and in fidelity to my profession,  

I shall give the utmost.

(Introduced to SAICE members by our 2011 president, Seetella Makhetha)

Credo of the 
African Engineer
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ON THE COVER
Leading concrete solutions company, 
AfriSam, played an integral part in the 
construction of the highly visible cable-
stayed bridge across one of South Africa’s 
busiest highways, the M1 in Johannesburg. 
The photograph shows the concreting of 
the main span of the bridge in progress. 
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BRT bridge gets AfriSam’s concrete support
ECO-MOBILE INFRASTRUCTURE
Leading concrete solutions company 
AfriSam has played an integral part 
in the construction of the attractive 
and highly visible cable-stayed bridge 
crossing one of South Africa’s busiest 
highways, the M1, between the Grayston 
Drive and Marlboro Drive off-ramps 
in Johannesburg.

The 258 m bridge is part of the Rea 
Vaya Bus Rapid Transport (BRT) system 
linking Sandton, Alexandra and the 
Johannesburg central business district 
(CBD). This project sees the City of 
Johannesburg rolling out ‘eco-mobile’ 
infrastructure to improve mobility for 
commuters. The location of the bridge 
creates a link between Katherine Street 
in Sandton and Old Pretoria Road in 
Wynberg, which takes traffic towards the 
Johannesburg CBD.

THREE BRIDGES
Concrete was an important element of the 
bridge design, and was chosen to mini-
mise the impact on the M1 freeway traffic 
during and after construction, as well as 
to maintain acceptable gradients within 
the limits imposed by the spans and the 
available space for the approaches.

The project comprises three separate 
bridges – the cable-stayed main section 
over the M1 highway, and two approach 
spans: one over Bowling Avenue and 
Katherine Street on the Sandton side, and 
the other towards Lees Street in Wynberg. 
While the main bridge is an in-situ 
concrete construction, the two approach 
spans on either side are post-tensioned 
voided decks.

The project also includes two 
pedestrian access ramps, which are key 
elements in the City of Johannesburg’s 
mobility initiatives, allowing easier access 
for over 10 000 pedestrians and cyclists 
who cover the five km journey from 
northern Alexandra to Kramerville and 
Sandton every day.

“The BRT bridge pedestrian walkways, 
coupled with The Great Walk provided 
for on the adjacent Grayston bridge, will 
ensure a safer commute to work for the 
majority of the residents in Alexandra 
who can’t afford to use public transport 
to gain access to Wynberg, Kramerville, 
Marlboro and Sandton, thereby im-
proving mobility and liveability,” says JDA 
spokesperson, Susan Monyai.

DESIGN AND CONSTRUCTION 
CHALLENGES
Cliff Weideman, consulting engineer at 
Hatch (the company who designed the 
bridge) says the design had to accommo-
date the high traffic flow by ensuring the 
least possible impact from the construc-
tion work.

The 8% gradient on Katherine Street, 
as well as the relatively short approach to 
Old Pretoria Road on Lees Street, meant 
there were challenges in maintaining the 
necessary clearances while keeping to rea-
sonable gradients for the buses. In addi-
tion, the bridge pylon had to be positioned 

outside of the M1 road reserve, resulting 
in an asymmetric geometry in the main 
bridge – with a back span of 38.6 m and a 
main span of 83.3 m.

Supporting the bridge are two 52 m 
high reinforced concrete pylons on each 
side of the deck, with ten pairs of cables 
in support. Each pylon is a double-braced 
column measuring 2 m × 6 m at the base 
and 2 m × 1.5 m at its top. The substruc-
tures – with the exception of one of the 
piers – are on piled foundations; these are 
mainly auger-bored piles and pre-augered 
driven displacement piles. The auger-
bored piled foundations extend into and 
are socketed into the underlying rock.

The design is based on the use of the 
Freysinnet H2000 multi-strand cable-stay 
system for both ends, where the fork-to-
fork connection can be re-stressed at the 
top end of the pylon.

The concrete piers – which were all 
cast in-situ – have a curved profile to 
improve the aesthetics of the bridge. 
The abutments form an integral part of 
the mechanically stabilised earth ramp 

The west approach bridge columns, 
piers and back span staging
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approaches, with an abutment ‘seat’ sup-
ported on reinforced concrete columns 
within the stabilised earth.

The asymmetrical nature of the 
structure made it necessary to introduce 
tensioned holding-down anchors at 
two of the back-span piers, by sinking 
the respective piles for these piers 
10 m into the underlying rock. This 
balances the bridge and counters the 
tension forces that develop when the 

structure is loaded. The holding-down 
anchors also extend into and are tied to 
the deck.

The tie-down anchorage arrangement 
required the stiffening of the back-span 
deck, by introducing a longitudinal beam. 
This was achieved by widening and 
increasing the cross-section of the edge 
at the New Jersey barrier – resulting in 
a substantially thicker barrier than in 
conventional design.

The concrete used for the decks, 
piers and foundations was specified 
as durability concrete, required to 
achieve a set oxygen permeability 
index, water sorptivity and chloride 
conductivity. Self-levelling concrete was 
used in areas with a high concentration 
of reinforcement.

During the construction of the 
bridge, temporary formwork supports 
were installed, using super-beams 
over the freeway lanes, as well as a 
support in the median. Due to their 
proximity to traffic, the temporary 
supports were given substantial 
collision protection.

WEEKEND ACCOMPLISHMENT
An existing reinforced concrete pedes-
trian bridge was demolished during the 
construction phase, and a temporary 
pedestrian bridge assembled and erected, 
all in the space of a single weekend. 
To accomplish this, one carriageway 
at a time had to be closed, and traffic 
was managed by contra-flow while the 
temporary bridge was put up over the 
closed section of the carriageway. This 
approach minimised the impact on the 
M1 traffic. The temporary bridge will 
remain open until the main bridge has 
been fully completed.

The main span formwork over the M1, also showing the columns for the bridge over Lees Street at the eastern end

AfriSam trucks positioned for the concreting of the main span of the bridge
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LIGHTING UP THE BRIDGE
Normal street lighting for vehicles 
and pedestrians will be provided on 
the bridge, while feature lighting will 
enhance the architectural and engi-
neering characteristics of the bridge 

(particularly the pylons, cross beams 
and handrails).

The BRT bridge across the M1 is indeed 
a unique and attractive solution to a com-
muter need, and AfriSam is proud of its 
involvement in the construction thereof.

 INFo

Maxine Nel 

AfriSam 

+27 11 670 5893 

maxine�nel@za�afrisam�com 

www�afrisam�com

The Katherine Street bridge, back 
span formwork and main pylon lifts 

on the western side of the M1 bridge
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Variability in rainfall, and how to manage it

w a t e r  e n g i n e e r i n g

INTRODUCTION
Climate change projection models suggest 
that the variability in rainfall experienced 
in South Africa in recent years is likely to 
increase in future1, so we can expect a rise 
in the frequency and intensity of extreme 
rainfall events. The implications of this 
trend are substantial, especially as the 
country adjusts to more stringent regimes 
of conserving water in the light of growing 
demand from households and industry.

For a country in the top 40 driest 
nations in the world,2 it has perhaps taken 
us too long to recognise the need for a 
more judicious approach to water use. 
Fortunately, most industry sectors are 
recognising the need to conserve and 
recycle water – and local government 
is gradually placing more pressure on 
households to do the same.

This scarcity is relevant to rainfall 
variability because it impacts the way 
we respond to this challenge. It certainly 
constrains our responses, and demands 
that we become much more innovative in 
how we balance water supply and demand 
in ways that do not undermine safety, 
water quality, environmental protection, 
and business continuity.

DOWNPOURS AND DRY SPELLS
One of the features of our rainfall varia-
bility has been the occurrence of brief but 
very wet periods, separated by extended 
dry periods. At the Mokopane weather 
station in January this year, for instance, 
259 mm of rain fell; of this, 131 mm fell 
within one week in the early part of the 
month, and about 122 mm fell during the 
three to four days at the end of the month.

When just about all the rainfall occurs 
in one third of the time period, it becomes 
difficult to know how much water should 
be held in storage facilities to balance the 
need for water stocks – especially as there 
is a danger of these facilities overflowing 
if heavy rains fall before enough is tapped 
off to its respective applications.

To illustrate the point, consider the 
example of the mining sector. Mine sites 
are under growing pressure to manage 
their water balance carefully, so that they 
draw as little as possible from the local 
municipal and regional supplies – as they 
compete increasingly with growing com-
munities or towns on their doorsteps.

In the past it was easier to regulate 
water storage facilities (such as return 
water dams), as levels could be held 
safely low – that is, with generous buffer 
levels – to allow capacity for heavy rains 
without risking overflows. If the water 
levels became too low, they could always 
be topped up with supply from external 
sources. Not so today; most mines aim 
to ‘import’ as little water as possible, 
with many looking to be essentially 
self-sufficient. Increasing variability in 
rainfall is making this commendable goal 
potentially very challenging.

It should also be remembered that the 
stakes are getting higher in industries 
like mining. On the one hand there is 
the substantial risk of environmental 
contamination if rainfall is higher 
than predicted – leading to insufficient 
capacity in dams, and resultant overflows 
of dirty water. On the other hand, leaving 
too little water in the dams could lead to 
operation-threatening water shortages if 
there are no affordable external sources 
from which to draw.

Similar predicaments face other sec-
tors. Property developers must find ways 
to ensure that new residential and com-
mercial facilities have adequate potable 
water supplies, but they may not always 
be able to rely on local government alone 
to supply this. Particularly in areas that 
include parks and other green zones – and 
especially where irrigation of grounds is 
required – water conservation measures 
must be developed and implemented that 
make use of recycled water or rainwater 
for non-drinking purposes. Again, ap-
plying such measures when rainfall is 
becoming more variable, makes the task 
that much more challenging.

More variable rainfall – especially 
extreme rainfall events – also has 

Peter Shepherd
Partner
Principal Hydrologist
SRK Consulting
pshepherd@srk.co.za

Manda Hinsch
Partner
Principal Water and Environmental Scientist
SRK Consulting
mhinsch@srk.co.za

Andries Fourie
Senior Technologist
Disaster Management
SRK Consulting
afourie@srk.co.za

Edward Dupper
Civil Engineer
SRK Consulting
edupper@srk.co.za

For a country in the top 40 driest 
nations in the world, it has 
perhaps taken us too long to 
recognise the need for a more 
judicious approach to water use.
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significant effects on urban infrastructure 
such as roads. It causes rivers to overflow 
more often, leading to flooding of roads 
and presenting growing risk to life and 
property. Government has recognised 
the problem, and consideration of climate 
change impacts are now part of more 
stringent disaster management regula-
tions. Municipalities are now required to 
plan more proactively and in some detail, 
so that infrastructure and preventative 
measures are in place to effectively deal 
with extreme weather events that can 
result in disruptions and damage.

SOLUTIONS
There are a number of solutions to 
consider when responding to the impact 
of rising variability in rainfall. One of the 
avenues that has benefited mines is the 
design of ‘buffer’ storage facilities that 
can contain run-off from extreme rainfall 
events, reducing the danger of overflow 
and contamination. Such facilities can 
even be compartmentalised – to separate 
pit water, sewerage and stormwater, for 
instance – so that water of different 
qualities can be channelled to serve ap-
propriate purposes.

It is no longer enough for mines to try 
and use existing facilities – like return 
water dams and effluent dams – for ad-
ditional storage. Rather, buffer facilities 
downstream of waste dams can act as 
a safeguard to catch any contaminated 
water over-topping an existing facility; 
they can also act as water stores for 
dry periods, thereby addressing the 
risk of shortages and the high cost of 
sourcing off-site.

This concept also works for residential 
complexes, where attenuation dams can 
be used to contain water from wet times 
to be used for irrigation or other purposes 

as allowed by its level of quality. With suf-
ficient early planning, stormwater drains 
could be linked to these storage facilities, 
allowing local containment of run-off for 
applications that do not demand potable 
standards. This in turn would take some 
of the pressure off the local government’s 
water treatment works, so that potable 
water provision could be extended to 
more beneficiaries.

Of course, there is likely to be an 
economic impact for property devel-
opers, who may have to sacrifice some 
space in a development for attenuation 
ponds – space that they perhaps would 
have preferred to assign to a revenue-
generating building or home. But there 
are more innovative ideas which lessen 
the trade-off, such as the possibility of 
underground storage that may not take up 
surface space. Some building designs have 
even used tall structural pillars as water-
containing towers, as part of rainwater 
harvesting (RWH) strategies.

Certainly, South Africa has not yet 
tapped fully into the potential of RWH 
systems – nor into decentralised waste-
water treatment (DWWT) systems. These 
are relatively easy to install and maintain, 
and provide potential cost savings, as 
well as additional water resources to the 
immediate user.

A vital element of the engineering 
response is also the modelling of rainfall 

patterns to establish the optimal levels 
of storage facilities that large water users 
need to manage. While the Department 
of Water and Sanitation (DWS) pro-
vides valuable models at national and 
regional levels, there is also the need for 
local-level modelling that is of practical 
value to particular users like mines 
and municipalities.

When it comes to municipal 
infrastructure, like stormwater drains, 
some responses to rainfall variability do 
not even require innovation; they just 
need a renewed focus on maintenance 
issues. In a high-rainfall country like 
the Democratic Republic of the Congo, 
maintenance and regular cleaning of 
stormwater pipes is a high priority and 
is well performed. South Africa needs 
to follow suit to ensure that blockages 
do not occur and to avoid the kind of 
highway flooding recently experienced in 
Johannesburg.

When considering how variable 
rainfall will need to be better managed in 
the future, South Africa has taken a first 
important step by recognising this phe-
nomenon as one of the many disruptive 
impacts of climate change. Now we need 
to put our minds to implementing and 
testing the various options that could lead 
to a more sustainable approach to water 
management and conservation.

REFERENCES
1 https://www.researchgate.net/publica-

tion/226529754_Changes_in_Extreme_
Rainfall_Events_in_South_Africa (also see 
https://sites.google.com/site/witsgeoghon-
ours/extreme-rainfall-events-in-johannes-
burg-physical-and-social-dimensions)

2 https://africacheck.org/reports/is-south-
africa-one-of-the-30-driest-countries-on-
earth/ 
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that large water users need to 

manage.
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The water crisis that has confronted Cape Town this summer should be 
of concern to all professional engineers in the field of water management. 
How was such a critical situation allowed to develop in one of South 
Africa’s largest cities? What can we learn from this process?

Understanding the origins of  
Cape Town’s water crisis

SOME BACKGROUND
Cape Town is facing a water shortage that has built up over the 
past two years. Already, in 2015, concerns were raised when it 
was realised that dam levels were uncomfortably low after below-
average winter rainfall in 2014/15. Level 2 restrictions were 
introduced on 1 January 2016, aiming at a 20% reduction in use, 
but not for agriculture.

In January 2017, with the Cape Town system’s six dams 
reported to be at 42% (down from 51% at the same time last year), 
the Metro Municipality announced the introduction of stringent 
Level 3b restrictions from 1 February, targeting a 30% reduction 
in use. Gardens, sports fields and parks could only be watered 
twice a week, using a bucket or watering can; restrictions applied 
to users with their own boreholes; the highest 20 000 water users 
were to be targeted with “punitive measures … such as fines for 
transgressions or the installation of water restriction devices if 
they do not reduce their usage by 20% …”; and municipal swim-
ming pools were closed.

The situation did not improve, despite the restrictions. 
By the end of April, this was graphically demonstrated when 
storage in Theewaterskloof, the largest dam in the system, fell 
to only 17.5% compared to 31% in 2016 and 53.9% in April 2015. 
Capetonians were now counting the days of water available to 
them – on World Water Day (22 March this year) they were 
told that, with the system standing at 28.6%, there were of-
ficially just 101 days’ supply left. By 29 May system storage had 
fallen to 19.4%.

The restrictions were sensible measures. While decisions on 
restrictions are best made as soon as the official rainy season has 

ended, the system first has to be analysed and administrative 
requirements met before restrictions can be introduced.

But why had the city reached the stage where its supplies 
were so vulnerable? Although the SAWS (South African Weather 
Service) rainfall network has continued to deteriorate, its 
seasonal rainfall estimates suggest that the 2014/15 and 2015/16 
seasons were not far below normal, and only in the second half 
of the 2016/17 rainfall season did rains fall below 75% of average 
(see Figure 1). While much of Cape Town’s water comes from 
relatively small catchments which are vulnerable to local dry 
spells, the seasonal estimates from 2010 to 2016 show that lim-
ited rainfall was just one part of the problem.

Increased water consumption was just as important. This 
has been systematically tracked and reported by the Strategy 
Steering Committee responsible for overseeing the implementa-
tion of the Department of Water Affairs’ (DWA) Western Cape 
Water Supply System (WCWSS) Reconciliation Strategy.

UNDERSTANDING WHAT HAS HAPPENED
In order to understand what has happened, we must start with the 
DWA’s original (2007) WCWSS Reconciliation Strategy. The study 
took a traditional approach to water supply planning. It did not 
make a single projection of future demand, but provided a range of 
high and low estimates. Its conclusion was straightforward:

“Should the CCT be successful in implementing its 8-year 
WC/WDM Strategy, then the next reconciliation interven-
tion could be delayed until 2015. Whilst the CCT has been 
specifically mentioned, it is equally important for all other 
Water Service Authorities in the supply area of the WCWSS 
to implement their respective WC/WDM strategies and 
programmes. If the CCT is unsuccessful in implementing its 

Prof Mike Muller Pr Eng FSAICE
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University of the Witwatersrand
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mikemuller1949@gmail.com
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In January 2017, with the Cape Town system’s 

six dams reported to be at 42% (down from 

51% at the same time last year), the Metro 

Municipality announced the introduction of 

stringent Level 3b restrictions from 1 February, 

targeting a 30% reduction in use.
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WC/WDM Strategy and programme, and assuming that the 
HWR curve is followed, then the requirement will exceed the 
supply in 2011 and the CCT will face an increased possibility 
of having to impose water restrictions on its consumers.”

So, if the City wanted to avoid the risk of restrictions because of 
drought, some interventions to augment supplies would be needed 

by around 2015, even if water conservation and demand manage-
ment efforts had worked. By then, the yield increase achieved 
from the Berg River Dam would have been fully used, as shown 
in Figure 2.

Additional sources were not the problem. Ironically, although 
Cape Town lies in a relatively water-scarce region compared to 
the other metropolitan municipalities, it has perhaps 20 options 

(a)  Percentage of normal rainfall for 
season July 2012 – June 2013 
(Based on preliminary data,  

normal period 1971–2000)

(b)  Percentage of normal rainfall for 
season July 2013 – June 2014 
(Based on preliminary data,  

normal period 1971–2000)

(c)  Percentage of normal rainfall for 
season July 2014 – June 2015 
(Based on preliminary data,  

normal period 1981–2010)

(d)  Percentage of normal rainfall for 
season July 2015 – June 2016 
(Based on preliminary data,  

normal period 1981–2010)

(e)  Percentage of normal rainfall for 
season July 2016 – June 2017 
(Based on preliminary data,  

normal period 1981–2010)
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Figure 1: SAWS seasonal rainfall records from July 2012 to April 2017
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to increase the capacity of the system that supplies the peninsula 
and surrounding region, ranging from new dams and ground-
water sources to water reuse and desalination.

Back in 2007, the choice appeared to be between using the 
Table Mountain Group of aquifers (an extensive system that 
stretches from north of Saldanha Bay to Port Elizabeth), or an 
augmentation of the supply into the Voëlvlei Dam from the Berg 
River. Both were relatively small, quick interventions that would 
buy a few more years of water security.

Between 2007 and 2015, the reconciliation study proceeded 
well, with regular report-backs to the large Steering Committee 
which had members from the DWA, the City of Cape Town 
and other local municipalities, as well as from Provincial 
Government departments.

The mood at the meeting in August 2013 was clearly cheerful. 
As the above-average rainy season came to an end, the outlook was 
encouraging. In particular, the City of Cape Town representative 
told the meeting that water conservation and demand manage-
ment were working well. It was recorded in the minutes that:

“There has been an improvement in reducing water losses 
and nonrevenue water since 2011. Cumulative savings since 
2007 were > 60% of what was anticipated to be achieved 
by 2011. The above-mentioned 2015/2016 targets from the 
updated Strategy have been met in 2012/2013. The success 
is due to several interventions, e.g. meter replacements, 
pressure management and leak detection.”

There was a note of self-congratulation:

“… the CCT has done much better than other metros 
in terms of successful implementation of WC/WDM 
measures.”

On the basis of that apparent progress, it was suggested that the 
programme of interventions should be reviewed:

“… the CCT has reduced water requirements over the last 
two years in absolute terms and will try to keep the future 
growth in water requirements below 2%.“

They used two different approaches to estimate when the 
next intervention would be required, i.e. growth in an-
nual water consumption and growth in peak week water 
requirement.

Back in 2007, the choice appeared to be 

between using the Table Mountain Group of 

aquifers (an extensive system that stretches from 

north of Saldanha Bay to Port Elizabeth), or an 

augmentation of the supply into the Voëlvlei Dam 

from the Berg River.
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“Taking the current peak week figure and projecting it 
forward, the CCT would meet the current infrastructure 
capacity at the same time (~ 2024) as a new intervention 
would be required to augment the supply.”

And they continued: 

“There is enough time to make decisions regarding the next 
intervention. It is not as tight as it was in 2011.”

At that stage there was still consideration of early interventions 
to increase supply, although the earliest date by which an aug-
mentation would be in place had slipped to 2019:

“… three possible interventions were identified in 2011 to 
be ready for implementation by 2019; i.e. Voëlvlei Phase 1, 
water reuse and desalination. Hence, there should be no 
concern as yet.”

The good news continued into 2014. After another good rainy 
season, the October 2014 Status Report stated that:

“… the system yield is 596 million m3/a and the current 
allocations total 584.1 million m3/a. The usage from July 
2013 – June 2014 was 508 million m3 … the CCT’s use is 
declining.”

While usage by some of the smaller municipalities increased 
above their allocations, these did not alter the overall trend. It 
was reported that:

“Since 2010 there has been a decline in total domestic use 
for the WCWSS, which is a direct result of the decreasing 
consumption by the CCT.”

“Due to the good winter rains and the fact that most of the 
dams of the Western Cape Water Supply Scheme (WCWSS) 
are nearly full, there is no need for implementing restrictions.”

Not only was there no need for restrictions, but neither was there 
any immediate need to start with augmentations:

“The planning scenario (based on high water requirement 
growth, 50% success of water conservation and water demand 
management measures and no impact of climate change) 
indicates that the Western Cape Water Supply System’s water 
requirements will exceed the current supply in 2022. A new 
supply intervention needs to be in place by that time and a de-
cision on which intervention to implement first must be made 
by the October 2015 meeting of the SSC. The Reconciliation 
Strategy for the WCWSS should be re-assessed in October 
2015 when actual water use numbers for 2014/15 have been 
verified from all user sectors and adjusted where required.”

The Report did recommend completion of the feasibility studies 
that had already begun for ten separate options, ranging from 
Voëlvlei to water reuse and alien vegetation clearing. In fact, it had 
been (informally) agreed that the Voëlvlei augmentation would be 
the first to be implemented; this was stalled by delays in conducting 
the EIA (Environmental Impact Assessment), which the DWS 
(Department of Water and Sanitation) has only recently completed.

Figure 3: Water requirement scenarios (Source: WCWSS Reconciliation Strategy October 2014 – redrawn for clarity)
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Although there was not a sense of urgency yet, the problems had 
already begun. This became evident by the end of the hot 2014/15 
summer. At an April 2015 strategy meeting, it was noted that:

“… the dam levels are lower than normal at this time of the 
year, but the rain season will hopefully bring relief for the 
current dry situation.”

Unfortunately, that did not occur. At a technical support 
group meeting in August 2015, the bad news was conveyed. 
Consumption in the system had gone up very significantly. The 
technical recommendation was straightforward:

“The next intervention is required earlier than estimated in 
Status Report 2014.”

That was putting it mildly. It rapidly became clear that the 
predictions of 2014 were hopelessly optimistic. And it is now 
possible to gauge what happened from figures that summarise 
the thinking of the group at two key points – the finalisation of 
the 2007 reconciliation strategy and the review undertaken for 
the 2014 Status Report.

The 2007 diagram (Figure 2) shows the historical water use 
varying significantly from year to year (a fall of almost 15% from 
2004 to 2005, due in part to the need to enforce restrictions 
because of drought). It then projects two water use scenarios – 
a high water requirement and a low water requirement.

Significantly, in the detailed presentation, the high require-
ment curve starts from the most recent high, and the low 
water curve from the most recent low. That takes account of 
variation due to inter-annual climate changes – but it also 
reflects previous periods of shortage-induced restrictions. It 
makes sense to predict what will happen in a hot dry season by 
comparing it with a previous hot dry season; similarly with the 
low requirement curve.

The approach taken in 2014 was different (Figure 3). Instead of 
taking two starting points, the most recent high requirement (in 
2011) and the most recent low (2013), the projections of high and 
low requirements started from the same place. The explanation 
was very simple – Cape Town believed that its water demand 
management campaign had been successful:

“The slowdown and subsequent reduction in growth of 
water requirement in the years 2011 to 2014 is mainly 
due to the effect of implementing WDM measures, 
and it can be expected that these reductions will 
be maintained.”

The Report did recommend completion of the 

feasibility studies that had already begun for ten 

separate options, ranging from Voëlvlei to water 

reuse and alien vegetation clearing.
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This was a fatal mistake. It suggested that no new water would be 
required until 2019 at the earliest, and more likely 2024. Although 
it was already becoming clear that the desalination and water reuse 
options would be too expensive, no immediate decision was taken to 
proceed with Voëlvlei, which was now the obvious first option.

“Feasibility studies are being undertaken by both the DWS 
and the CCT to determine which of the four potential 
augmentation interventions that are on the table should 
be implemented by 2022, and the possible sequence of the 
interventions. A decision on which of these interventions 
to implement first will have to be made at the latest at the 
October 2015 meeting of the SSC.”

There were some other issues. The situation was aggravated by 
the DWS’s failure to impose restrictions on agricultural use 
in 2015/16, because the summer irrigation season had already 
started. It also appears that there has been some over-allocation 
to agriculture. But the key was the increase in Cape Town’s con-
sumption, hardly unexpected given the continued increase in the 
urban population, and two seasons of hot, dry weather.

CONCLUSIONS
With hindsight, it appears that a sequence of good rainy seasons 
had taken the pressure off the decision-makers responsible for 

planning, developing and operating the Western Cape Water 
Supply System. This allowed them to conclude that Cape Town’s 
water conservation and demand management efforts had perma-
nently reduced consumption.

The WC/WDM efforts of Cape Town have been impressive 
and have undoubtedly improved water use efficiency. However, 
human behaviour, like hydrology, is difficult to predict. There 
is certainly historical evidence from many other locations to 
demonstrate that reductions in water consumption are seldom 
sustained once the ‘emergency’ conditions have ended.

It is interesting to note the experience of Windhoek, Namibia, 
which has suffered repeated droughts. There consumption 
has been radically reduced during times of shortage, only to 
return to levels close to previous when the drought ended. As a 
consequence, the current goal is to sustain 50% of the reductions 
achieved during the period of restriction.

A prudent approach is therefore always to consider a ‘high’ 
projection which assumes that behaviour will return to the 
previous norm. As Figure 4 shows, that would have accurately 
identified the need for an immediate augmentation. It may be 
a management goal to avoid that ‘bounce back’. But it is clearly 
perilous to assume as a basis for future planning that 100% 
continuance of ‘good consumer behaviour’ will be achieved. 
Certainly, today’s evidence of empty dams suggests that was not 
an appropriate management response.

For the next few years, water supply to Cape Town and the 
other users of the WCWSS will be dependent on the vagaries of 
climate. The declaration of a provincial disaster may help to expe-
dite the construction of the Voëlvlei augmentation by 2020. Until 
that is in place, it would probably be sensible to maintain restric-
tions. However, the social and economic disruption that restric-
tions bring are precisely what good planning – and a responsive 
political leadership – must seek to avoid in future. 

With hindsight, it appears that a sequence of 
good rainy seasons had taken the pressure 

off the decision-makers responsible for 
planning, developing and operating the 

Western Cape Water Supply System.
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OVERVIEW
In South Africa, mainly due to a rela-
tive scarcity of surface water, there is a 
prevailing perception that the potential 
for hydropower development is rather 
low. However, the country’s almost 4 500 
registered dams (SANCOLD 2009) and 
the infrastructure to convey large quanti-
ties of water for the irrigation, mining 
and municipal sectors are potential 
locations for hydropower development 
(Figure 1). According to the European 
Small Hydropower Association there is an 
opportunity to provide accessible and eco-
nomical hydropower that is hidden within 
the existing irrigation or urban/rural water 
supply infrastructure (ESHA 2004). 

RESEARCH
A team of researchers at the University 
of Pretoria are working towards 
mainstreaming small-scale hydropower 
technology as a viable renewable energy 
technology option for use in both urban 
and rural applications.

The research agenda includes tech-
nical, operational, institutional, legislative 
and social streams, applied specifically in 
the South African context. 

During 2012 the Water Research 
Commission (WRC) initiated a desktop 
study on the feasibility of small-scale 
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Growing hydropower opportunities

Figure 1: Schematic overview of hydropower potential (Loots et al 2015)
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hydropower technology as a means of 
supporting the urban energy sector. The 
focus during that stage of the research 
was on the application of conduit hydro-
power projects within a municipality’s 
existing water distribution system. The 
research culminated in a number of suc-
cessfully installed small-scale hydropower 
installations for the City of Tshwane, and 
BloemWater, as well as a number of re-
search publications and technical reports.

Within the City of Tshwane, the 
project team, funded by the WRC, 
developed and installed two small-scale 
hydropower plants. The installations 
included a Kaplan-type turbine for 
utilising a percentage of the Waste Water 
Treatment Works (WWTW) outflow 
(4 kW) at the Zeekoegat WWTW (Van 
Dijk et al 2016) (Figure 2), as well as a 
cross-flow turbine (15 kW) installed at the 
Pierre van Ryneveld conduit hydropower 
pilot plant (Figure 3), on top of a reservoir 
in the Country Lane Estate in Pretoria 
(Van Dijk 2014; Loots et al 2015).

The BloemWater Conduit Hydropower 
Plant (Figure 4) was designed and imple-
mented by the University of Pretoria, 
together with the WRC. The plant 
utilises a 96 kW cross-flow turbine which 
converts excess energy in a pressurised 
conduit within the Caledon-Bloemfontein 
potable water supply system, to renewable 
electricity powering BloemWater’s head 
office (IEA 2017) 

Technical and research reports culmi-
nating from hydropower research can be 
found on the WRC website (www.wrc.org.
za) and includes the following:

 N Energy Generation using Low Head 
Technologies – 2016/08/01; Research 
Report No 2219/1/16

 N Conduit Hydropower Pilot Plants 
– 2014/07/01; Research Report No 
TT 596/14

 N Conduit Hydropower Development 
Guide – 2014/07/01; Research Report 
No TT 597/14

 N Scoping Study: Energy Generation 
using Low Head Technologies – 
2013/12/01; Research Report No 
KV 323/13.

RUN-OF-RIVER PROJECTS
In 2014 the research agenda evolved to 
include run-of-river type hydropower 
projects towards supporting South 
Africa’s New Household Electrification 
Strategy, and specifically the non-grid 
electrification component thereof. This 

Figure 4:  BloemWater conduit 
hydropower plant

Figure 3:  Pierre van Ryneveld 
conduit hydropower 
pilot plant

Figure 2:  Turbine installed at the 
Zeekoegat WWTW outlet 
(Van Dijk et al 2016)
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component of the research is funded and 
guided by the Department of Science 
and Technology, and implemented via 
the WRC by the University of Pretoria’s 
small-scale hydropower team.

As of April 2017, a pilot project for 
the Kwa-Madiba community in the 
Mhlontlo Local Municipality, Eastern 
Cape Province, is under construction, 
with expected commissioning during 
July 2017. The project was designed as a 
50 kW run-of-river scheme on the Thina 
River (Bonthuys et al 2016), utilising a 
crossflow turbine installed in a modular 
containerised turbine room (Figure 5). 

A major achievement, not only for 
this project, but for all future small-scale 

run-of-river type hydropower projects, is 
that the project team was able to success-
fully participate in the public consulta-
tion process of the review of a General 
Authorisation (GA) in terms of the 
National Water Act. The revised publica-
tion of the GA now allows for small-scale 
run-of-river hydropower projects, which 
adhere to specific requirements, to only 
have to comply with the conditions of the 
GA. A potentially costly and lengthy full 
water-use licencing process therefore does 
not need to be undertaken.

Small-scale hydropower technology, 
even though considerably smaller 
than conventional storage schemes or 
hydroelectric dams, still requires robust 

engagement with, and the involvement of, 
several relevant government departments 
and stakeholders. The main institutions 
and government departments involved 
in the implementation of the Kwa-
Madiba small-scale hydropower plant, 
for example, included the Department 
of Science and Technology (DST), the 
WRC, the Human Settlement Research 
Council (HSRC), the OR Tambo District 
Municipality, the Mhlontlo Local 
Municipality, the Department of Water 
and Sanitation (DWS), the Department 
of Energy (DOE) and the University of 
Pretoria. Up to the time of the writing of 
this article 76 persons have been involved 
with various aspects of the Kwa-Madiba 
SSHP project (Bonthuys et al 2017).

USING EXISTING INFRASTRUCTURE
During 2016, the research further evolved 
to include piloting projects that make use 
of existing water sector infrastructure, 
i.e. retrofitting hydropower technology to 
existing weirs, dams or pipelines. A pilot 
project was identified for the !Kheis 
Local Municipality, making use of the 
water in the Boegoeberg irrigation canal 
(Figure 6) to generate hydropower (Van 
Dijk et al 2016). The electricity generated 
through this pilot project would be used 
directly at a water treatment works, and 
would not be fed into the interconnected 
electricity distribution grid. The munici-
pality would own and operate the kinetic 
turbines themselves.

The pilot project is aligned to the 
multiple-use approach recommended in 
the 2013 National Water Policy Review, and 
to the gazetted Draft Policy on Sustainable 
Hydropower Generation, and in this regard 
the project is being initiated in coopera-
tion with the DWS to pilot the proposed 
principles of the policy document. The 
draft Policy on Sustainable Hydropower 
Generation endeavours to pave the way for 
DWS-owned infrastructure, including for 
example irrigation canals, to be used for 
electricity generation. 

IN CONCLUSION
The project team members, in close 
cooperation with local government, several 
government departments and other stake-
holder institutions, have aimed at propelling 
small-scale hydropower from conception 
to fully operational, viable and sustainable 
installations. Ground-breaking develop-
ments, such as the revised Generational 
Authorisation process and the draft Policy 

Figure 5: Kwa-Madiba small-scale hydropower plant – containerised turbine room

Figure 6: The installation of kinetic turbines in the Boegoeberg canal system

Smart Hydro Power
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on Sustainable Hydropower Generation, 
along with the current projects, are starting 
to bring this aim into focus.
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BACKGROUND
Mpumalanga Province has a population of just over four 
million (4 039 939 million) people. It is made up of three 
District Municipalities (DM), namely Ehlanzeni DM, 
Gert Sibande DM and Nkangala DM, and seventeen Local 
Municipalities (LM) which fall within these three DMs. 
The 17 LMs have all been granted the powers and functions 
of Water Services Authorities (WSA) and Water Services 
Providers (WSP).

The Gert Sibande District Municipality (GSDM) was 
appointed by the Department of Water and Sanitation (DWS) as 
the Implementing Agent for Regional Bulk Infrastructure Grant 
projects in the district. One of the local municipalities under the 

GSDM is the Chief Albert Luthuli Local Municipality (CALLM). 
CALLM has a population of 187 630 with 53 280 households, 
according to Stats SA 2011. Of these, 43 583 (81.8%) households 
have access to water, leaving a balance of 9 697 (18.2%) 
households without access to potable water. The current demand 
required for CALLM is 47 Mℓ/day, but the available capacity is 
only 28 Mℓ/day. CALLM has five existing water treatment works 
(WTW), namely Eerstehoek, Ekulindini, Methula, Badplaas 
and Carolina.

The Lushushwane area of CALLM has a population of 
16 285 with 3 723 households. Currently there is a 1.8 Mℓ/day 
existing WTW, with insufficient treatment processes which 
do not meet SANS 241 standards. This WTW is currently 
supplying the following areas: Bettysgoed, Smithfield, Lochiel, 
Oshoek, Pampoen and Aankomst. Boreholes and water 
tankers are currently being used to augment water supply, but 
they are not adequate. The Lushushwane Bulk Water Supply 
Scheme was therefore prioritised to augment the water supply 
in the area.

Figure 1: Lushushwane BWSS layout (Source: Afri-Infra Group)

Lochiel

Pampoen

Aankomst

Smitsfield

Hartbeeskop

Oshoek

Bettysgoed

Robinsdale

Phase 3

Phase 2

Phase 1

Phase 1:
•  Refurbishment of weir and abstraction pump station
• New 4 Mℓ/d package water treatment works
•  New clear water pump station and bulk distribution pipelines

Phase 2:
•  Upgrading of bulk distribution pipelines, storage reservoirs and booster pump station

Phase 3:
•  Upgrading of bulk distribution pipelines, storage reservoirs and booster pump station

Estimated construction cost

Phase 1 Phase 2 Phase 3

Sub-total A – Construction cost R 25 955 794.00 R 13 619 119.00 R 13 921 163.00

Preliminary and general @ 15% of 
scheduled work

R 3 893 369.00 R 2 042 868.00 R 2 088 174.00

Sub-total B – Construction cost R 29 849 163.00 R 15 661 987.00 R 16 009 338.00

Sub-total B – Adjusted from 2014 at 
7% per annum

R 36 566 508.00 R 19 186 608.00 R 19 612 127.00

10% Contingencies R 3 656 651.00 R 1 918 661.00 R 1 961 213.00

5% Escalation R 1 828 325.00 R 959 330.00 R 980 606.00

Total – Capital cost (excl VAT) R 42 051 484.00 R 22 064 599.00 R 22 553 946.00

VAT @ 14% R 5 887 208.00 R 3 089 044.00 R 3 157 552.00

Total – Capital cost (incl VAT) R 47 938 692.00 R 25 153 643.00 R 25 711 498.00

Total construction cost (incl VAT) R98 million
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OBJECTIVES
The project inter alia aims to:

 N Eradicate backlogs (access to basic infrastructure)
 N Serve housing and settlement infrastructure
 N Support and stimulate economic growth and development
 N Improve water service quality:

 N Drinking water quality (WTW)
 N O&M challenges (limited finances, ownership, lack of 

adequately skilled staff, lack of management, poor asset 
management)

 N Improve supply interruptions (reliability of supply)
 N Optimise cost/appropriate technology
 N Support integrated resource planning and management
 N Promote cooperation between authorities with regard to 

sharing of resources, responsibilities and risks
 N Increase sustainability.

PROJECT DESCRIPTION
Gert Sibande District Municipality, on behalf of Chief Albert 
Luthuli Local Municipality, is implementing the upgrade and 
refurbishment of the Lusushwane Bulk Water Supply Scheme. 
The project will improve and upgrade various bulk components 
of the scheme, and entails Phases 1 to 3.

Phase 1: Under construction
 N Construction of a 3CR12 stainless steel approach channel, to 

be fixed on the upstream side of the existing concrete weir to 
act as an extension to the raw water abstraction channel.

 N Upgrading of the existing raw water pump station.
 N Construction of three new rising mains.
 N Construction of a new 4 Mℓ/d package water treatment plant, 

with the associated clear water storage and operator facilities.
 N Construction of a new clear water pump station to supply po-

table water to the communities of Robinsdale and Bettysgoed.
 N Connection to the existing bulk supply lines to serve 

Robinsdale and Bettysgoed.
 N Decommissioning of the existing water treatment works.
 N Budget: See Figure 1 for estimated construction cost.

Phase 2: Under construction
Phase 2 involves the supply, delivery, installation and commis-
sioning of the following:

 N 3 700 m, 200 mm diameter uPVC bulk water pipeline from 
the WTW to Bettysgoed

 N 1 Mℓ clear water steel storage tank at Bettysgoed
 N Clear water pump station at Bettysgoed
 N 9 000 m, 200 mm diameter uPVC bulk water pipeline from 

Bettysgoed to Smithfield
 N 1 Mℓ clear water concrete reservoir at Smithfield
 N Clear water pump station at Smithfield
 N Budget: See Figure 1 for estimated construction cost.

Phase 3:  To be implemented under 2018/19 financial year
Phase 3 will involve the supply, delivery, installation and com-
missioning of the following:

 N 13 550 m, 200 mm diameter uPVC bulk water pipeline from 
Smithfield to Lochiel

 N 50 kℓ clear water steel storage tank at Aankomst
 N 300 kℓ clear water steel storage tank at Hartbeeskop
 N 40 kℓ clear water steel storage tank at Houtbosch

 N 2 Mℓ clear water concrete reservoir at Lochiel
 N Budget: See Figure 1 for estimated construction cost.

CHALLENGES
Due to the fact that the construction supervision engineers are 
not also the design engineers, there has been a remarkable delay 
in revision of drawings and other engineering related issues, like 
datum pegs, etc. The WSA which will ultimately operate the 
WTW needed some changes made to the process flow of the 
treatment works, which resulted in a design revision to incorpo-
rate the request of CALLM. This resulted in further delays, since 
the WTW layout had to be revised as well.

The contractor is running into difficulties because there is no 
Eskom connection point. According to Eskom there is no 1 000 kVA 
source in the area. However, Eskom has undertaken to meet with the 
contractor, consultant and client regarding this issue.

The contractor also experienced a delay of two weeks during 
February 2017 due to heavy rains as a result of Cyclone Dineo 
which ravaged the eastern part of the country.

Another big challenge is funding, since the DWS can only pro-
vide funding over a three-year period. Therefore the three phases 
of the project cannot be done concurrently, hence Phase 3 will only 
happen in the 2018/19 financial year, despite having all the docu-
mentation in place, and despite the danger of price escalations.

PROJECT STATUS
Phase 1 of the project is currently under construction and is 
standing at 22% completion, with the expected date of comple-
tion being 30 November 2017. The contractor is on schedule with 
all the other structures, apart from the WTW structure which 
is behind schedule by five weeks as per the revised programme 
(due to the delayed approval of the amended WTW layout). The 
fabrication of the sand filters is complete and is being done off 

Figure 2: Lusushwane BWSS Phase 2 sod turning by CALLM Executive 
Mayor D Nkosi, Minister of Water and Sanitation Nomvula Mokonyane 
and GSDM Executive Mayor MG Chirwa on 7 April 2017 at Bettysgoed
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site. Tables 1–4 show the status of labour returns and equipment 
on site, as at the end of April 2017.

IN CONCLUSION
Upon eventual completion of the three phases, the communi-
ties of Lushushwane who will benefit from this project include 
Robinsdale, Bettysgoed, Smitsfield, Aankomst, Pampoen, 
Lochiel, Hartbeeskop, Houtbosch and Oshoek. A total of 3 
723 households (16 285 people) will be served, with the design 
horizon able to cater for 5 014 households (21 934 people) up 
to 2033. The implementation of the project will put bulk water 
supply infrastructure in place that will allow the 5 014 house-
holds to be provided with water services at RDP service levels of 
water supply, i.e. stand pipes within 200 m.

The upgrade of the WTW to a 4 Mℓ/day plant, and ancillary 
infrastructure like pump stations and reservoirs, will ensure a 

continuous supply of potable water, thus freeing more time, espe-
cially for women and girls, to engage in other economic activities 
rather than spending their days waiting for water tankers. Also, 
the prevalence of opportunistic waterborne diseases should be 
reduced due to the availability of potable water. Partnerships 
such as these between the DWS, District Municipalities and 
Local Municipalities, combined with the technical expertise of 
private consultants, should be encouraged to eradicate water 
supply backlogs in rural areas. 

Table 2: Human resources and plant on project

human resources 
currently on site imported local Total

Site Agent 1 0 1

Site Foreman 1 0 1

Safety Officer 1 0 1

CLO 0 1 1

Security 0 3 3

Safety Rep 0 1 1

Sub-total 3 5 8

Operators 2 0 2

Drivers 1 0 1

Mechanics 0 0 0

Total 6 5 11

Table 3: Plant and equipment on site

description imported local Total

Excavator 1 0 1

Tractor load backhoe 
(TLB) 1 0 1

Tipper truck 1 0 1

Water cart 0 0 0

Roller (smooth) 0 0 0

Mobile batch plant 1 0 1

Total 4 0 4

MISA OBJECTIVES AND MANDATE
As part of implementing the Local Government Turnaround 
Strategy (LGTAS), the government established the Municipal 

Infrastructure Support Agent (MISA) in May 2012 as a gov-
ernment component accountable to the Executive Authority 
of Cooperative Governance and Traditional Affairs (CoGTA). 
MISA is a special-purpose vehicle whose primary mandate 
is to coordinate and provide support to municipalities to 
facilitate sustainable municipal infrastructure provisioning and 
management. MISA’s objectives therefore are:
N  To support municipalities to effectively undertake com-

prehensive infrastructure planning.
N  To support municipalities to effectively and efficiently 

procure and develop their infrastructure.
N  To support the management of (infrastructure) opera-

tions and ensure a proper maintenance programme for 
municipal infrastructure.

N  To provide specialised technical and management sup-
port to municipalities to ensure accelerated delivery of 
municipal infrastructure and service provision.

N  To develop and coordinate the strengthening of technical 
capacity in municipalities and within the sector, as well as 
facilitate increased access to funding.

N  To monitor the efficiency, effectiveness and impact of 
infrastructure projects and support initiatives.

MISA’s priorities and imperatives are therefore directly 
aligned to the strategic objective of achieving “a responsive, 
accountable, effective and efficient local government 
system” in South Africa.

Table 4: Information on the employment of 
small and medium-size contractors

Class number Comments

Number of small, medium 
and micro-entrepreneurs 
(SMMEs)

2
Shuttering, steel fixing 
and scaffolding service 
providers

Number of employees 
(total for all contractors/
SMMEs)

7 Most of them are local 
labour

PROJeCT TeAM

Stanslous Dondo Municipal Infrastructure Support Agent

Tshidi Pitso Gert Sibande District Municipality

Bongani Thela
Chief Albert Luthuli Local Municipality

Mxolisi Gumede

Mandisa Matiso

 Department of Water and SanitationDoctor Makhubela

Diaz Herrera Angel

Pradesh Dilrajh
Nathoo Mbeyane Engineers

Fanele Ngcobo

Nelson Manyaka Gert Sibande District Municipality

Lawrence Kiyimba Zondle Trading/SA Democracy JV
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OVERVIEW
In order to address the forecasted future 
water demands in the Lesotho Lowlands 
region, the Government of Lesotho rec-
ognised that an additional water supply 
is essential. This would also promote and 
support the necessary economic develop-
ment to ultimately create employment 
opportunities and provide access to basic 
services. The Lesotho Lowlands Water 
Supply Scheme (LLWS) was established 
within the Ministry of Natural Resources 
to address these concerns.

The Metolong Dam Water Supply 
Programme (MDWSP) forms a major 
element in the overall Lowlands scheme 
and was being fast-tracked due to the pro-
jected increased demand and the unrelia-
bility of existing supplies. To this end, the 
construction of the Metolong Dam was a 
major component of this programme.

BACKGROUND
The Kingdom of Lesotho is an under-
developed, mountainous and landlocked 
country surrounded entirely by the 
Republic of South Africa (RSA). In order 
to address the problem of high levels of 
relative poverty and unemployment, the 
Government of Lesotho (GoL) developed 
a strategy of which the objectives are to 
provide equitable access to basic services, 
facilitate the creation of job opportunities 
and generate growth in the economy.

In 2003–2004 the GoL undertook 
a multidisciplinary feasibility study to 
examine the technical, environmental 
and economic feasibility of constructing 

a dam in the middle reaches of the 
South Phuthiatsana River to meet the 
future water needs of Maseru (the 
capital of Lesotho) and the neighbouring 
towns of Mazenod, Morija, Roma and 
Teyateyaneng up to the year 2020.

A multi-disciplinary feasibility study 
was commissioned by the US Millennium 
Challenge Corporation (MCC) in mid-
2006. The objectives of this study were 
to review and update the 2003 Feasibility 
Study and to determine whether the project 
would meet the targets of promoting sus-
tainable growth and poverty reduction. The 
components of the MCC study included:

 N Metolong Dam
 N Raw water pumping station
 N Water treatment works
 N Conveyance system to Maseru, 

including treated water pump station, 
pipelines and terminal reservoirs

 N Branches from the main pipeline 
to serve the three southern towns 
Roma, Mazenod and Morija, and 
Teyateyaneng to the north.

Beyers Havenga Pr Eng
Technical Executive
GIBB (Pty) Ltd
bhavenga@gibb.co.za

Keith Reynolds
Chief Executive
Metolong Authority
(Keith sadly passed away since the  
writing of this article)

The Metolong Dam in Lesotho

The Metolong Dam in Lesotho, which should be fully completed by August 2017, is a roller compacted 
concrete (RCC) dam with upstream and downstream faces formed in grout-enriched RCC
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The primary emphasis of the study was 
to update and refine the findings of the 
2003 Feasibility Study, mainly covering 
the review of water demands, the revised 
yield estimates (taking into account the 
additional six years of rainfall records), 
additional dam studies (taking founda-
tion conditions into consideration in 
the determination of the stability of the 
dam), water sampling, redesign of the 
water treatment works, and refinement 
of the various transmission pipelines and 
pumping plant requirements. The project 
implementation and programming were 
also reviewed, and detailed economic and 
financial analyses were undertaken.

One of the options that proved to be 
viable was a medium-high paste roller 
compacted concrete (RCC) dam with up-
stream and downstream faces formed in 
grout-enriched RCC. There was an urgent 
need for a major expansion of Maseru’s 
water supply, to meet both the present 
shortfalls in domestic supplies, and par-
ticularly to enable the expansion of wet 
industries. These are vital to provide the 
employment opportunities needed in the 
country. It was therefore recommended 
that the MDWSP be implemented 
without delay.

The Lowlands Water Supply Study 
confirmed that the demand for water, for 
domestic and industrial consumption in 
the Lowlands, particularly in Maseru and 
its surroundings but also in other towns, 
had increased substantially and was ex-
pected to double by 2030. Water resource 
development had not kept pace with this 
growing demand from the population and 

the vastly increased demand from indus-
tries. The supply of potable water by the 
Water and Sanitation Company (WASCo) 
could therefore only partly meet the 
actual requirements. The GoL recognised 
that this imbalance would be a major 
constraint in economic development, 
also affecting the health and wellbeing of 
its population.

The MDWSP comprises a dam and 
raw water pump station, associated water 
treatment works, and conveyance systems 
to support domestic and industrial water 
supply requirements in the city of Maseru 
and the neighbouring towns of Mazenod, 
Morija, Roma, and Teyateyaneng.

The implementation of the project is 
being carried out under the direction of 
the Metolong Authority. The Metolong 
Authority (MA) was established by the 
GoL in terms of the Metolong Authority 
Act 2010.

The objectives of the MA are to imple-
ment the MDWSP in accordance with 
GoL policies and agreements with the 
funders, and also to take responsibility 
for and manage all contracts, funds, 
assets, liabilities, resources, obligations, 
responsibilities and functions relating to 
the MDWSP.

The MA is governed by a Board of 
Directors which is a decision-making 
body with authority and responsibility 
for the oversight, direction and decisions 
of the MA. It is responsible for putting 
in place policies and internal guidelines 
which are consistent with the provisions 
of the agreements by the GoL with the 
funders, which include, but are not 

limited to, a conflict of interest policy, a 
transparency policy, and a procurement 
policy regarding the treatment and 
handling of confidential information. 
The Board is supported and assisted on 
an advisory basis by a panel of experts 
on dam safety, and a panel of experts on 
environmental and social affairs.

The Metolong Programme 
Management Unit (MPMU) is a private 
company consisting of qualified pro-
gramme and construction managers 
who assist the MA with the day-to-day 
programme management and imple-
mentation of the MDWSP. The MPMU 
reports directly to the CEO of the 
Metolong Authority.

GIBB (Pty) Ltd, in a joint venture with 
Consolidated Consultants for Engineering 
and Environment Ltd of Jordan, was 
appointed on 3 August 2009 to conduct 
the engineering services of the detailed 
design, preparation of tender documents 
for construction, and construction su-
pervision for the Metolong Dam Project. 
Phase 1 of the Metolong Dam Project 
consisted of the detailed design and prep-
aration of tender documents, with Phase 2 
consisting of the construction supervision 
which is currently in progress.

Sinohydro Corporation was appointed 
for the construction of the Metolong Dam 
Project in August 2011, and the notice 
to proceed was subsequently issued on 
12 January 2012.

The Metolong Dam Project is financed 
by the European Investment Bank and a 
consortium of five Arab funders, referred 
to collectively as KBOSA:

 N Kuwait Fund for Arab Economic 
Development (KFAED)

 N Arab Bank for Economic Development 
in Africa (BADEA)

 N OPEC Fund for International 
Development (OFID)

 N Saudi Fund for Development (SFD)
 N Abu Dhabi Fund for Development 

(ADFD).

PROJECT DESCRIPTION
The Metolong Dam is located in a deeply 
incised gorge of the South Phuthiatsana 
River in Lesotho. The dam site is situated 
in the Maseru District, adjacent to the 
villages of Ha Seeiso, Metolong and Ha 
Makotoko, approximately 30 km east of 
Maseru. The project is not related to the 
Lesotho Highlands Water Project, but is 
an independent initiative of the Kingdom 
of Lesotho.

Figure 1: Location of the Metolong Dam
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The project comprised the construc-
tion of an RCC gravity dam, along with 
a pump station immediately downstream 
of the dam on the right bank. The 
pump station was designed for an 
ultimate pumping capacity of 2.40 m3/s. 
This capacity would be installed in two 
phases, with the current installation 
being only 1.2 m3/s. The remaining 
capacity will be installed at a later 
stage in accordance with the growth in 
water demand.

The pump station supplies water 
along a 1.50 m diameter rising main to 
the Metolong Water Treatment Works 
(WTW) situated on the high ground 
above the gorge on the right bank. From 
here potable water is pumped to a com-
manding reservoir, from where it is then 
distributed through various gravity and 
pumping mains to Maseru and the sur-
rounding supply areas.

The general layout of the dam, along 
with some sections, is shown in Figure 2.

The Metolong Dam is a straight 
gravity dam with a crest length of 
280 m, which incorporates a 75 m long 
spillway in the central section. The 

dam has a non-overspill crest (NOC) 
width of 7.0 m. The crest of the NOC is 
at 1 678.00 masl, while the crest of the 
spillway is at 1 671.00 masl. The dam 
has a stepped downstream face with 
a slope of 0.80:1 (H:V). The steps are 
1.20 m high × 0.96 m wide. The height 
of the steps has been selected to accom-
modate 4 × 300 mm layers of compacted 
RCC. The steps on the ogee crest of 
the spillway have smaller and varying 
dimensions to suit the curvature of the 
spillway cap. The steps are constructed 
with grout-enriched RCC.

The dam has a total concrete volume 
of 317 300 m3, of which 280 000 m3 is 
RCC, with the rest being conventional 
concrete of different grades. The RCC 
of the dam has been designed to attain 
a minimum 150 mm cube strength of 
20 MPa at 90 days in order to develop 
the necessary tensile strength that would 
meet the tensile stresses that could 
develop on lift joints under extreme 
loading conditions. The RCC has a ce-
mentitious content varying between 180 
and 200 kg/ m3. The higher cementitious 
content was used for the start-up concrete 

in the lower part of the dam, but was 
reduced once the degree of control and 
the confidence in attaining the specified 
minimum strength had been reached. 
The RCC was specified to have minimum 
and maximum pulverised fuel ash (PFA) 
contents of 30% and 70%, respectively. 
The RCC mixes thus far developed and 
utilised by the contractor contain 30% 
ordinary Portland cement (OPC) and 70% 
PFA. Both cement and PFA were imported 
from South Africa.

The dam has been provided with a dry 
intake tower containing two independent 
outlet systems to ensure that there would 
be a back-up system that can be used in 
case one system is out of operation for 
either maintenance or failure of some 
components. The outlet system comprises 
two independent 1 200 mm diameter 
vertical pipe stacks. Each stack has a 
multi-level intake system with bellmouth 
intakes spaced at 11.0 m. One stack has 
three intakes, while the other stack has 
been provided with four intakes. Between 
the two pipe stacks there are therefore 
seven intakes vertically spaced at 5.5 m. 
Water can thus be drawn off at any level by 

16
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switching from one stack to the other. At 
the bottom of the tower the pipes continue 
horizontally at elevation 1 627.00 masl 
until a point about 18 m downstream of 
the dam’s toe where it swings left into the 
outlet house, from where river discharges 
are made onto the spillway apron.

The Metolong Dam has a catchment 
area of 268 km2, a mean annual precipita-
tion (MAP) of 852 mm, a mean annual 
runoff (MAR) of 66.7 million m3/a and 
a corresponding total storage capacity 
of 63.7 million m3. The full supply level 
(FSL) of the dam is at 1 671.00 masl. The 
dam has a deep impoundment with a 
small surface area at FSL, as can be noted 
from Figure 3. As a result the evaporation 
losses from the lake are relatively low.

MAIN TECHNICAL FEATURES
The Metolong Dam is the first RCC dam 
in Lesotho, and has become an iconic 
project for the GIBB Dams, Hydropower 
and Underground Works sector. The main 
technical features in this project are:

 N Fitting an uncontrolled spillway into a 
relatively narrow gorge, while attaining 

the flood discharge requirements and 
energy dissipation objectives. The 
spillway design was subjected to a series 
of analyses, including an incremental 
costing analysis for different configura-
tions. It also included a hydraulic 
model study, which was conducted at 
Stellenbosch University.

 N The deep steep-sided gorge and the 
lack of suitable soils ruled out the 
possibility of considering embankment 
type dams, which left a concrete dam 
as the only option for the site. The 
latter choice was further enhanced 
by the presence of suitable concrete 
aggregate borrow areas being available 

Figure 3: Area-capacity curves for the Metolong Dam without sediment accumulation
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on and close to the dam site. Since it 
was important to start supplying water 
from the dam as early as possible, 
fast-track construction of the dam was 
a big consideration, which finally cul-
minated in the decision to recommend 
the construction of an RCC dam.

 N Conducting a CVC-RCC trial mix 
programme, where the methodology 
to optimise the RCC mix design was 
established and made available to the 
contractor.

The RCC has a cementitious content 
vary ing between 180 and 200 kg/m3. As 
had already been mentioned, a higher 
cementitious content was used for the 
start-up concrete in the lower part of the 
dam, and was reduced once the degree of 
control and the confidence in attaining the 
specified minimum strength was obtained. 
The RCC mixes utilised by the contractor 
contained 30% OPC and 70% PFA. The 
inclusion of PFA was mainly to:

 N Protect the RCC against alkaline silica 
reaction (ASR)

 N Reduce the temperature rise of the 
RCC

 N Improve the workability of the RCC
 N Improve the long-term strength 

development
 N Improve the density of the RCC.

PROJECT STATUS AND MILESTONES
A key milestone was reached when partial 
impoundment started on 17 February 
2014. The Metolong Authority granted 
permission to impound on 14 February 
2014, and about ten days later the dam 
was overtopped.

Another key milestone was reached 
when the first water delivery to the WTW 
took place on 26 May 2014. On 4 June 
2014, 25 Mℓ/day was being achieved, and 
35 Mℓ/day was achieved on 17 July 2014.

A further key milestone was reached 
when 93 Mℓ/day (1.2 m3/s) was success fully 
delivered to the WTW on 29 November 
2014.

The RCC placement was completed on 
5 February 2015.

The dam is currently storing water 
and is supplying water to the WTW on a 
regular basis.

It is envisaged that the dam will be 
fully completed by the end of August 2017.

CONCLUSION
The Metolong Dam is functionally 
complete and is delivering water 
to Maseru and environs. It was an 
invaluable source of water during the 
drought experienced during the recent 
summer months. 

The Metolong Dam is functionally complete and is delivering water to Maseru; it was an invaluable 
source of water during the drought experienced during the recent summer months
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INTRODUCTION
Rehabilitating the environment essentially 
brings life back to an ecosystem, effectively 
restoring the system to its original or his-
toric condition. Related to this is the con-
cept of ‘river training’, i.e. helping rivers/
streams to ‘cope’ with changing conditions, 
but doing so in a manner that allows them 
to maintain their equilibrium. If the ele-
ment of community involvement is added, 
the sustainability of such a rehabilitation 
project is further ensured.

THE BIO-ENGINEERING APPROACH
Bio-engineering can be broadly defined 
as a method of construction using living 
vegetation and non-living organic matter, 
often in combination with structural 
elements and manufactured products, to 
prevent erosion.

The most prevalent problem, and most 
detrimental to a river system, is erosion 
(lateral erosion causing rivers to widen, or 
vertical erosion causing rivers to deepen) 

which, if not contained, leads to degrada-
tion of the system. The most common 
fixes over the years have involved hard 
engineering techniques. The advantage 
of hard engineering is that it is usually 
the most structurally stable and durable 
solution available (provided that it is ad-
equately designed and implemented), but 
it more often than not consists of artificial 
materials (steel or concrete) which are not 
conducive to the process of natural resto-
ration and rehabilitation of a river system. 
With South Africa being a water-scarce 
country, conserving our limited water 
resources is of paramount importance.

The aim of rehabilitation (or training 
of river systems) is therefore to protect 
against erosion and degradation, and to 
promote the natural processes within the 
system, such as groundwater recharge 
through the absorption or infiltration of 
surface run-off, and aiding the natural 
filtration and purification of water that 
contains contaminants.

The bioengineering approach includes 
techniques such as the revegetation of 
slopes utilising coir rolls, tree or bush re-
vetments, pole plantings and semi-natural 
techniques; slope protection or erosion 
control using erosion control blankets 

(ECBs) and turf reinforcement mats 
(TRMs); and engineered revetments, in-
cluding double-twist mesh, gabion baskets 
and mattresses for slope stabilisation and 
weir structures. The following two case 
studies illustrate the approach.

FLOOD RELIEF SCHEME IN 
ATLASVILLE, GAUTENG
Heavy rain storms in Atlasville, a suburb 
of Johannesburg, led to severe erosion in 
the natural water course running between 
Reier Road and Brentwood Park Road, 
carrying flow from Homestead Lake in 
Benoni. Sediment deposit also resulted in 
alterations to the channel cross sections, 
affecting its carrying capacity and leading 
to localised flooding, which caused 
damage to neighbouring property and 
municipal infrastructure.

Solution
The solution design allowed the reshaping 
of the stream banks to accommodate the 
10-year flood event, and protection of 
the stream banks and bed from excessive 
erosion. Figure 1 shows a cross section 
of the channel (the shaded area indicates 
the volume of soil to be removed from the 
channel in the reshaping process).

Menzi Khuzwayo
Maccaferri Africa
menzi.khuzwayo@maccaferri.co.za

Creating naturally  
resilient landscapes ‘unnaturally’

Figure 1: Cross-section of channel prior to rehabilitation  
(sample cross section – shading shows extent of bulk excavation to increase conveyance)
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Due to the relatively high plasticity 
index (PI) of the in-situ soils in the river 
channel, the allowable shear stress of the 
soils was limited to 4 N/m². The design al-
lowed for cynodon grass (estimated to offer 
a shear stress resistance of up to 20 N/m2) to 
be planted on the streambed with sufficient 
time to allow root establishment to fix the 
topsoil laid during construction. It was to be 
interspersed with sedges and similar water 
plants that would establish themselves once 
the river flows were diverted back into the 
channel after construction.

Due to the presence of soils with 
relatively high plasticity, the use of 
common, rigid, lined systems (stone 
pitching or concrete lining) would have 
had detrimental effects, as the fluctuating 
water table would have caused volumetric 
changes (contraction and expansion) of 
the soils, resulting in cracks on the lining/
revetment structure.

It was therefore proposed that a Turf 
Reinforcement Mat (TRM) be used. 
TRMs are an ultra-violet-stabilised, 
non-degradable, synthetic fibre netting 
and/or filaments processed into three-
dimensional reinforcement matrices, used 
for the greening of wet and dry stable 
banks, and for streambed protection on 
water courses.

In this case it was employed, firstly, to 
protect the seedlings (of cynodon grass) 
during vegetation, and for streambed 
protection, offering a shear resistance of up 
to 100 N/m2, thus protecting the seedlings 
once the river flow was diverted back to its 
original path at the end of construction.

The complete works, from the gabion 
packing to the installation of the TRMs, 
was highly labour-intensive, including the 
vegetation phase, which was conducted 
by a specialist contractor from the 
Ekurhuleni Municipality. The project 

Figure 2: (a) Early establishment of vegetation post construction and  
(b) five years post construction

(a)

(b)
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was completed in 2012, with the evident 
subsequent re-emergence of a wetland 
signature (Figure 2).

EAGLE CANYON GOLF CLUB, GAUTENG
Creating resilient landscapes is 
achieved through the use of resilient 
engineering practices. The lush green 
Eagle Canyon Golf Club, established 
in 2004 in Roodepoort on property 
that was previously a sand quarry and 
batching plant for ready-mix concrete, 
is a prime example of how flexible 
engineering techniques (gabions and 
mattresses) have been integrated into the 
natural surroundings, yet still primarily 
perform their engineered function of 
channel protection, erosion control, 
flow management and maintaining the 
downstream wetland.

Erosion protection
On the series of dams that make up the 
landscape of the golf course, gabions 
and mattresses have been used to create 
stepped structures, dissipating the energy 
of the flow, channelling the flow away 
from the residential boundary lines, pro-
tecting the channel banks from erosion, 
and helping to reinstate the wetland at the 
outlet of the last dam.

The gabions and mattress products 
that were used at Eagle Canyon were 
made of hexagonal double-twist mesh 
wire, manufactured in accordance 
with SANS 1580:2005. The hexagonal 
double-twist formation has shown 
exceptional durability, with no structural 
deformation of the structure, and no 
corrosion to the wire coating since its 
construction at the golf estate 13 years 
ago. Because they are environmentally 
friendly, they easily blend in with the 
natural aesthetics of the estate (only 
3% of the weight of a filled gabion is 
artificial wire material, while the balance 
is made up of natural rockfill). Over 
time the voids between the rocks are 
filled by entrapped sediment, allowing 

further vegetation and blending into the 
green surroundings.

CONCLUSION
The success of river system training lies in 
integrated solutions that seek to improve 
the natural environment through creating 
more resilient landscapes that can handle 
adverse conditions. By extending the 
methods of rehabilitation to involve 
natural or semi-artificial solutions, the 
level of community participation may 
also be increased, as these methods are 

sufficiently labour-intensive to empower 
workers with basic to intermediate engi-
neering skills that they can utilise in their 
everyday activities. The life span of these 
structures also increases as the com-
munity involvement increases, because 
the community protects their handiwork 
against theft and vandalism, thus re-
sulting in less maintenance over time.

With the current unemployment rate of 
26.5% (January 2017 Stats SA), and with the 
majority of the unemployed (51.5%) being 
young people from disadvantaged com-
munities, labour-intensive projects such as 
the above two examples offer ideal employ-
ment and skills training opportunities.
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Figure 4: Local labour receiving training on the installation of MacMat R™
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SANCOLD AND ICOLD
The South African National Committee 
on Large Dams (SANCOLD) was formed 
in 1965 when it joined the International 

Commission on Large Dams (ICOLD). 
SANCOLD represents South Africa on 
ICOLD. ICOLD holds an Annual Meeting 
every year, which is hosted by a National 
Committee. South Africa has hosted the 
following meetings in the past:

 N 1978: Cape Town for an Annual 
Meeting

 N 1994: Durban for a Congress and 
Annual Meeting.

SANCOLD considered that the time had 
arrived to make a bid to host an Annual 
Meeting again, and accordingly submitted 
a bid which it won in 2013. Relatively few 
Annual Meetings have been held in Africa.

ICOLD 2016
ICOLD 2016 was held in Johannesburg, 
primarily at the Sandton Convention 
Centre, from 15 to 20 May 2016. Study 

Dr Paul Roberts Pr Eng
Secretary SANCOLD
secretary@sancold.org.za

SANCOLD hosts ICoLd 2016

African Regional Club (24 African 
countries attended ICOLD 2016)
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tours to dams and water projects were ar-
ranged in various parts of South Africa and 
neighbouring countries. Some 1 074 par-
ticipants attended from 77 countries. The 
Annual Meeting programme, which lasts 
for one week, is a complex arrangement of 
various activities, as listed below:

 N ICOLD Board Meetings
 N ICOLD Technical Committee 

Workshops (8)
 N ICOLD Technical Committee 

Meetings (25)
 N One-day Symposium which was 

opened by the Minister of Water and 
Sanitation

 N Technical Exhibition (five days)
 N One-day Technical Tours to dams (five 

repeated on two days)
 N Regional Club Meetings of ICOLD, e.g. 

the African Regional Club
 N Young Engineers Meeting and Social
 N Technical Workshops (8)
 N Local Tours for Accompanying 

Persons (20)
 N General Assembly (decision-making 

body of ICOLD National Committees)
 N Social and Cultural Events (4)
 N Pre- and Post-Meeting Study Tours 

were arranged with durations of up to 
five days (5).

SANCOLD had a strong and active 
local organising committee, supported 
by an excellent professional conference 
organiser (Tourvest/Event Dynamics). 
We received many letters of appreciation, 
and among the foremost was a letter from 
the ICOLD Secretary General, Michel de 
Vivo, who wrote after the event:

I would like to thank you again 
and again for the really strong 
efforts you deployed, with your 
team, for the great success of our 
ICOLD ANNUAL MEETING 
2016. This event in Jo’burg will 

Group photo of the attendees 
at the General Assembly
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remain as one of the best ICOLD 
events recently organised and will 
contribute to perpetuate the repu-
tation of quality that ICOLD has 
built across the years.

The Proceedings of the Symposium 
and the presentations of the various 
Technical Workshops will be placed on 
the SANCOLD website. Pictures of some 
of the highlights are shown on these 
pages, but the full set of photographs will 
be available on the SANCOLD website  
(www.sancold.org.za). 

SANCOLD 2017 NEWS
After a hectic number of years, SANCOLD is regrouping and reorganising several aspects 
of its governance and management. Several new Management Committee Members 
have been elected. Danie Badenhorst retired after his two strenuous terms of office. 
Quentin Shaw is now the new Chairperson and Louis Hattingh the Vice-Chairperson. We 
still intend to hold a Conference this year and details are being finalised. The SANCOLD 
website is being updated by the new webmaster, Henry-John Wright.

Opening of the Technical Exhibition; left to right in centre – Michel 
De Vivo (ICOLD Secretary General), Prof Anton Schleiss (ICOLD 

President) and Danie Badenhorst (SANCOLD Chairperson)

Sonel Reynolds of South Africa who 
won the prize for the best presentation 

of a symposium paper in the age 
category younger than 35 years

Dr Paul Roberts being presented with ICOLD Honorary 
Membership by Prof Anton Schleiss, ICOLD President (left), 

and Michel de Vivo, ICOLD Secretary General (right)

An ICOLD Technical Committee hard at work; the Technical Committees form the ‘engine 
room’ of ICOLD and produce excellent publications on dams and related matters

Louis Hattingh, SANCOLD 
new Vice-Chairperson

Dr Quentin Shaw,  
SANCOLD new Chairperson
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OVERVIEW
The much vaunted South African 
National Development Plan (NDP) and 
the Strategic Integrated Project (SIP) 
clusters represent, without equal, the 
greatest opportunity for our beleaguered 
sub-continent’s upliftment and long-term 
sustainability since the 1994 democratic 
elections in South Africa. However, it 
could also remain a frustratingly distant 
and unreachable rolling horizon, and at 
worst become an extravagantly costly 
nightmare, if the appropriate scarce and 
critical skills and knowledge crisis is not 
addressed effectively and timeously.

The long cherished traditional and 
theoretical models of teaching, learning 
and knowledge sharing with an increasing 
focus and reliance on systems and 
skills training oriented approaches have 
proven to be predictably ineffective and 
unsustainable – both locally and globally. 
This is true within almost every industry 
type and size, and it is certainly true 
within most engineering and construc-
tion organisations, which have the added 
complexity of highly mobile and remotely 
situated staff, who often move nomadi-
cally from project to project. Scarce and 
critical knowledge, on the other hand, 
requires a far more complex synthesis of 
knowledge identification, gathering, cap-
turing, packaging, sharing and transfer 
– intertwined in a neurological symphony 
of relationship dynamics, emotions, inter-
pretations, reasoning and experiences.

The unacceptably high incidence of in-
creasingly costly, repetitive and predictable 

mistakes in the general engineering, 
building, projects and construction sec-
tors, indicates that the traditional ways of 
empowering and enabling our future gen-
erations of consultants and contractors are 
failing us dismally. The unresolved chal-
lenges in the school education system, and 
the endemic general decline in maths and 
science competencies and capabilities, have 
a nation dragging effect on the progression 
of engineering students during their ter-
tiary education and candidacy years, and 
even their eventual progression into the 
professional ranks of the engineering and 
construction sector.

The increasing calls for indigenisation 
and localisation of university curricula 
may well pass muster in some academic 
fields, such as history, philosophy, law and 
even health, but they present potentially 
disastrous challenges in the highly com-
plex and more technical disciplines like 
engineering and the general or complex 
sciences. The challenge here is that the 
molecules of matter and the loads, forces, 
stresses and strains involved in the equa-
tions of equilibrium, do not sympathise 
with historical socio-political inequities 
and the moral imperative.

Structured mentoring is without 
question the only sustainable solution to 
the national scarce and critical skills and 
knowledge crisis.

BACKGROUND
Mentoring 4 Success has been a pioneer 
in developing large group-based critical 
knowledge transfer and structured 

Knowledge MentoringTM programmes 
in multiple technical sectors for over 
ten years, and consequently has had the 
pleasure and privilege to work with some 
of the giants in the African engineering 
and construction sectors.

Without divulging individual or-
ganisational strategies on developing and 
implementing successful and sustainable 
knowledge sharing and mentoring cultures 
and capabilities, this short case study 
is based on the experiences and lessons 
learnt from planning, managing and facili-
tating large-group structured mentoring 
programmes, and the associated training 
and transfer interventions, in the following 
three world-class organisations in the engi-
neering and construction sector (provided 
here with their express permission):

 N AECOM (Africa) – a global multi-
disciplinary leader across multiple 
general and specialised engineering 
and technical fields

 N WBHO – a local and international 
leader in large-scale civils, building, 
roads and earthworks projects

 N Stefanutti Stocks (Structures and 
RPM Business Units) – also a local 
and international leader in large-scale 
civils, building, roads and earthworks 
projects.

A common thread amongst all three these 
world-class organisations is that know-
ledge sharing and structured mentoring is 
fully supported by the respective executive 
management teams, and indeed the Chief 
Executives, who not only participate in the 
projects as either executive sponsors, and 

K n O w l e d g e  t r a n s f e r

Philip Marsh Pr Eng
Group Managing Director
Mentoring 4 Success (Pty) Ltd
philip@m4s.co.za

Structured mentoring in the 
engineering and construction sectors

An essential competency to bridge the scarce 
and critical skills and knowledge crisis.
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in some instances even as executive men-
tors, but also maintain a close connection 
with the subtle nuances and needs con-
tained in the regular feedback of the part-
nerships. Each organisation ensures that, 
even in these tough recessionary times, 
the most experienced and knowledge-
connected grouping possible of executive 
directors and senior line managers plays 
an active role, either as fully participative 
mentors, or regular oversight mentors, 
thereby contributing significantly to the 
year-on-year success of these collaborative 
mentoring programmes.

STUDY SAMPLE – DATA COLLECTION 
AND ANALYSIS METHOD
The study sample has been collected and 
collated from the following body of both 
experiential and empirical evidence, 
gathered from multiple, structured 
mentoring programmes implemented 
at the three organisations from 2008 
to 2017:

AECOM
Six large-group, 12-month, multi-regional, 
“FutureNow” structured mentoring and 
professional registration support pro-
grammes were implemented from 2008 
to 2016, involving as many as 80 to 100 
mentors and mentees per year (with an 
average of 22 “person years of engineering 
experience” per partnership – equating 
to nearly 2 200 years of “experiential 
wisdom” that is connected for mentoring 
and improved collaboration each year). 
The company was a runner-up for the Best 
Engineering Mentor Award and the Best 
Engineering Mentoring Company Award 
at the 2010 National CESA Awards. More 
recently, AECOM has embarked on the 
M4S flagship programme, which is the 
three-year Professional Registration 

Support Mentoring Programme (a full 
Category C programme in terms of the 
DTI skills matrix, recognised by SANAS 
accredited B-BBEE verification agencies, 
Empowerlogic and Platinum) with nearly 
100 candidates spanning six professional 
bodies across the whole built environ-
ment in six regional offices. This includes 
a large group of committed and engaged 
volunteer mentors, and once again a high 
level of visible executive engagement. A 
consistent critical success factor with all 
the AECOM projects over the last seven 
years has been the significant level of sup-
port and commitment from the executive 
team, as demonstrated in Photo 1.

WBHO
Three large-group, 12-month, multi-
regional, “Khula Nathi” structured men-
toring and site management development 
programmes were implemented from 2012 
to 2014, involving as many as 50 mentors 

and mentees per year (with an average of 
23 “person years of construction experi-
ence” per partnership – equating to nearly 
1 150 years of “experiential wisdom” that 
was connected for mentoring and improved 
collaboration during each year of the 
programmes). WBHO also embarked on 
a comprehensive Knowledge Mentoring™ 
initiative during which mentors, mentees 
and other group-subject-matter experts 
collaborated to produce a large number of 
well-structured and reusable knowledge 
assets which were designed to contain 
more context than content and can be ac-
cessed easily by the mentees in the future, 
providing a sustainable benefit for the next 
generation of young site managers. A crit-
ical success factor once again of all these 
programmes was the level of highly visible 
and consistent executive engagement in 
all the programmes – from the launch to 
the awards and celebration functions, as 
demonstrated in Photo 2.

Stefanutti Stocks
Four large-group, 12-month, multi- 
regional, structured mentoring pro-
grammes were implemented from 2013 
to 2015, involving as many as 75 mentors 
and mentees per year (with an average of 
23 “person years of construction experi-
ence” per partnership – equating to nearly 
1 725 years of “experiential wisdom” 
that was connected for mentoring and 
improved collaboration during each year 
of the programmes). Once again, a mag-
nificent leadership role was played, not 
only by the Structures Business Unit MD, 
but also by the regional and divisional 

Photo 1: AECOM executives demonstrating commitment and support with a national visit 
to each of the regional “FutureNow” Awards Functions: From left, Joe Ndala (Financial 

Director), Carlos Pone (CEO) with Thomas Steer and Marshnee Moodliar (Mentoring 
Partnership of the Year), Imraan Mahomed (Eastern Hub Lead) and Pierre Viljoen (Operations 

Lead “FutureNow” M4S Mentoring Programme) – Westville Offices, December 2015

Photo 2: WBHO executives showing commitment at the 2013 “Khula Nathi” Structured Mentoring 
Awards Function at the Bytes Conference Centre: Louwtjie Nel (CEO), Peter Taylor (Executive), 
Tim Cooper (MD Cape Town), Conradt Meyer (Director R & E), Riaan de Necker (Director R & E), 
Dale Blanshard (Director Cape Town), Berto Smit (MD Civils), Peter Raw (Director R & E) and 

a number of others from senior management, with some of their enthusiastic mentees
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managing directors and business line 
executive directors. The quality and rapid 
increase in the contextual and transfer-
able value of the monthly knowledge 
assignments presented by the 75 mentees 
each month to their own collaborative 
groups was truly astounding, and puts 
paid to an old academic argument 
which insists “that knowledge cannot be 
transferred”. Once again, a critical success 
factor across the four divisions within 
the Structures Business Unit was the 
high level of executive commitment, both 
at group and regional levels, as demon-
strated in Photo 3.

CONTINUOUS MONITORING
The programmes are continuously moni-
tored and measured through feedback, 
and the data collection methodology is 
as follows:

 N Monthly progress presentations 
and feedback reports on individual 
progress, as well as collaborative en-
gagement, are collated every month for 
each group, and the key threads and 
insights are analysed and consolidated 
into a monthly management progress 
report to each client’s executive 
sponsor and HR executive. A key 
metric is evaluating the growth and 
impact of both relationship mentoring 
and collaborative mentoring.

 N An anonymous interim partnership 
progress and programme evaluation 
is completed by each participant at 
the half-way mark in each programme 
(month 6), and the feedback is once 
again collated and consolidated into 
a confidential / no-names feedback 
report to the client’s executive sponsor 
and HR executive.

 N An anonymous programme close-out 
and evaluation is also completed by 

each participant at the end of each 
programme (month 12), and the 
feedback is once again collated and 
consolidated into a confidential / no-
names feedback report to the client’s 
executive sponsor and HR executive.

 N A programme yearbook is also pre-
pared from volunteered feedback from 
each participant in each programme – 
which provides an equally rich source 
of experiential insight and, more im-
portantly, sentiment data, which is the 
new mantra in extracting value from 
metadata analytics. This feedback is 
then used for continuous improvement 
in the follow-up programmes.

 N The above metadata set for each pro-
ject, for each client, for each year, rep-
resents a substantial body of evidence 
which the Mentoring 4 Success team 
members use to guide the facilitation 
process, as well as the interaction with 
each group. This leads to an additional 
wealth of interactive experiential 
feedback, which has also been included 
in this case study.

METHODOLOGY AND APPROACH
Each of the above organisations identified 
a combination of needs and expectations 
before, during and after the various 
structured mentoring programmes, as 
summarised below:

 N Initiating and nurturing a sustainable 
culture of mentoring and mutual 
support

 N Improving a culture of pride, responsi-
bility and accountability

 N Candidacy and professional registra-
tion support (1 to 3-year journeys)

 N Scarce and critical skills, and know-
ledge sharing and transfer

 N Both consulting and construction site 
management development

 N Succession planning and talent pool 
management

 N Management and leadership 
development

 N “High potentials” identification and 
acceleration

 N Personal growth and development 
(confidence, competence and 
capability)

 N Connecting knowledge sources and 
seekers through improved internal 
communication

 N Improving cross-functional and 
intra-organisational cooperation and 
collaboration.

Each programme is initially set up 
with a set of agreed “measurables” with 
the client’s business sponsor and HR 
executive, which are then used as the key 
performance indicators of progress and 
success in the various monthly, interim 
and close-out programme reports item-
ised above.

The findings in this case study are 
based on the large amount of feedback as 
measured against these individual pro-
gramme deliverables and expectations.

FINDINGS
The following findings are those which 
were most consistent across the three 
sample organisations, and which are 
indeed also consistent amongst a variety 
of other highly technical and specialist 
organisations spanning the banking, 
financial services, nuclear, manufacturing 
and armaments industries. The data 
source for these findings was extracted 
from not only the reports mentioned 
previously in this case study, but also the 
personal comments offered during the 
production of the thirteen mentoring 
programme yearbooks produced as keep-
sakes for the participants of each of the 
programmes identified.

Executive commitment, buy-in and 
active participation
There is no doubt that programmes 
that enjoy highly transparent levels of 
executive engagement yield far higher 
knowledge exchange results, and have 
repeatedly led to both cost savings 
and business process improvements. 
All three of the sample organisations 
above demonstrated very tangible and 
consistent senior executive engage-
ment – from the initial orientation 
sessions to the final graduation and 
celebration functions.

Photo 3: Stefanuti Stocks executives showing commitment: From left, Werner Jerling 
(Structures Business Unit MD), with Geoff Thompson and John Tshabalala (Mentoring 

Partnership of the Year), and Mike Sikhakhane (Group HR Executive Director) 
(“Construction of the Foundation” M4S Mentoring Programme) – Kempton Park, 2014
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Mutual clarification of common internal purpose
A multiplicity of objectives can be 
achieved through structured mentoring. 
However, trying to use the initiative as 
a “catch-all” will eliminate focus and a 
clearly measurable outcome. It is essential 
that the business sponsor, programme 
champion, internal coordinator and all 
participants (mentors, mentees, managers 
and subject matter experts) are all com-
pletely aligned as to the mutual objectives 
and outcomes expected (and the metrics 
of success to be used).

Strategic alignment to external national 
imperatives and laws
Structured mentoring initiatives offer 
multiple benefits to various strategic, 
societal and legal drivers. This requires an 
integrated approach and systems thinking 
mindset, which spans multiple opportuni-
ties and reporting requirements (for ex-
ample, catering for B-BBEE, SARS, ECSA, 
CETA, etc). It is the author’s experience 
and opinion that this integrated value 
chain, and the profound nation-building 
benefits achievable therefrom, could be 
used more effectively by almost all organi-
sations in the pursuit of nation-building 
through Knowledge Mentoring™.

Time and distance are the most common 
challenges expressed
Constantly changing project schedules, 
over-stretched management and 
specialists, pressures on utilisation and 
billable hour contributions, pressurised 
personal diaries, logistical separation, 
traffic congestion, and mercurial client 
priorities create major challenges for not 
only one-on-one mentoring partnership 
sessions, but also a far more complex 
mathematical conundrum for achieving 
any form of coordinated group collabora-
tion and knowledge exchange. Modern 
technologies in the form of common 
knowledge-based collaboration tools and 
mobile mentoring Apps are essential 
solutions for addressing this very real 
challenge. Mentoring 4 Success is in the 
process of launching uniquely developed 
mobile mentoring Apps to address this 
very real problem (my KnowledgeMentor™ 
and myMentorAccelerator™).

The need for improved inclusion of the  
“Modern Learner” concept
The research conducted through Bersin, 
Gartner and others, as well as the multi-
programme experience during the sample 

programmes described above and the on-
going research of the author are in com-
plete congruence – the modern generation 
of younger engineering and construction 
graduates are overwhelmed, impatient and 
confused with the sheer overload of infor-
mation and expectations. Collaborative 
mentoring and group interaction, with the 
higher degrees of knowledge sharing and 
experiential wisdom offered, are preferred 
over the traditional teaching methods 
and more confidential one-on-one types 
of traditional mentoring, where cultural, 
language, academic and generational 
differences may present unintentional 
barriers to building individual trust and 
effective knowledge exchange.

Changes in project personnel needs
The changing life cycle of projects, and 
the almost nomadic nature of both expe-
rienced and younger technical staff, create 
shorter than ideal timeframes to establish 
effective and sustainable trust-based 
mentoring relationships. It is therefore 
essential that the mentor’s pool is seen as 
more of a cooperative resource pool, for 
the knowledge potentiation of the collabo-
rative, as opposed to traditional and more 
confidential partnership-only resources.

Effective empowerment through on-going 
training of mentors and mentees
This needs to include far more focus on 
the neurosciences and essential soft skills, 
and not just the traditional focus on hard 
competencies, professional expectations 
and contractual matters – which tend to 
be the focus of many of the more generic 
construction training and informal 
mentoring type programmes. The generally 
tough environment, and the relentless 
pressures experienced in the engineering 
and construction sectors have tended to 
perpetuate the baby boomer culture of over-
focusing on performance, procedures and 
productivity, and less on passion, potential 
and personality. There is strong evidence in 
the feedback reports and yearbooks across 
all three organisations that the “soft human 
side” of the 13 sample programmes was 
highly valued and an unexpected benefit of 
the journey. The training of mentors and 
mentees should therefore always include 
a combination of both interpersonal and 
intrapersonal skills – including communi-
cation and collaboration skills, emotional 
intelligence, self-assessment, self-correction 
and personal growth, and re-generation and 
self-motivation techniques.
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Differentiation between job support, 
professional registration, knowledge 
gathering and career development
An important lesson learnt across the 
thirteen sample programmes is that “one-
size-does-not-fit-all” and that there needs 
to be clear differentiation in programme 
structure, format and inputs in order to 
effectively achieve any of the above with 
measurable success. For example, the 
moni toring and reporting required to 
offer the benefits of a DTI Skills Matrix 
Category C Professional Registration 
Support Mentoring Programme (Candidacy 
Development), is completely different to 
what is required in a knowledge gathering 
programme. The former is almost solely 
inwardly focused on the three to four year 
process-like journey to the registration of 
an individual candidate, whilst the latter is 
a rich group collaboration and explicit con-
textualisation and mapping intervention. 
Similarly, the focus on current job-based 
requirements for scarce and critical skills 
and knowledge needed are vastly different 
to the experiential and relationship develop-
ment journeys of career mentoring and 
professional mentoring. Therefore, clarifica-
tion and focus are essential.

Validation of effective knowledge 
sharing and transfer
This always needs to be built into the 
process to avoid the common human 

challenges of miscommunication and 
misunderstanding. An interesting but 
consistent outcome across all three 
organisations is that, whilst the pres-
surised mentors want to spend shorter 
amounts of time listening to progress 
and feedback from the mentees, the 
mentees themselves view the opportu-
nity to discuss and share their growth 
and development within a trusted col-
laborative environment as an essential 
ingredient of success. Indeed, when 
the monthly mentee progress feedback 
sessions were curtailed on two of the 
thirteen programmes due to pressure 
from the mentors, the sudden drop off in 
attendance and the reduction in perceiv-
able participation were palpable.

Tangible value for busy mentors
This needs to be part of the initial value 
proposition in order to fully engage 
volunteered and committed mentors. It is 
not enough to simply include mentoring 
in the key performance areas of very 
busy and often over-stretched senior 
people. Careful consideration to include 
benefits like continuing professional 
development credits, and even a 
professional designation as a registered 
mentor, are increasingly the key 
deciding factors for high-value mentors 
to not only participate in mentoring 
initiatives, but also genuinely share 

their valuable time and life experiences, 
capabilities and relationships with the 
next generation.

This outcome supports the extensive 
research carried out by the author and 
many others into the need to include 
more brain-sensitised learning and 
memory formation techniques into 
structured mentoring initiatives, and 
is embodied in the graphic shown in 
Figure 1, which the author developed to 
explain proven practice for enhancing 
quality of learning and memory retention 
and recall.

CONCLUSIONS AND WAY FORWARD
The above insights are based on the 
on-going research and real experiences 
of multiple structured mentoring and 
Knowledge Mentoring™ programmes 
conducted by the author’s organisation 
over many years and are by no means the 
only solutions to structured mentoring or 
driving accelerated professional registra-
tion for young competent candidates. 
Further articles on structured mentoring 
and professional registration support 
mentoring in the engineering and con-
struction sector are planned for publica-
tion during 2017.

REFERENCES
Extensive research references are available 
from the author. 

Figure 1: Optimising learning and memory through brain sensitising mentoring



Enjoying reading your SAICE magazine?

How about advertising here?

CONTACT: Barbara Spence
TEL: (011) 463 7940 EMAIL: barbara@avenue.co.za HERITAGE     ENGINEERING     PEOPLE

Enjoying reading your SAICE magazine?

How about advertising here?

CONTACT: Barbara Spence
TEL: (011) 463 7940 EMAIL: barbara@avenue.co.za HERITAGE     ENGINEERING     PEOPLE

Enjoying reading your SAICE magazine?

How about advertising here?

CONTACT: Barbara Spence
TEL: (011) 463 7940 EMAIL: barbara@avenue.co.za HERITAGE     ENGINEERING     PEOPLE



AD

46 June 2017 Civil Engineering

AFRICAN HYDROPOWER 
EXPERT RECEIVES 
INTERNATIONAL 
RECOGNITION
Many African countries, notably South 
Africa, operate in coal-fired energy 
economies. Energy constraints have 
historically been a major inconvenience 
in South Africa, despite government 
having gone a long way in dealing with 
the energy shortages in the country, and 
also diversifying energy sources to more 
sustainable alternatives.

Hydropower is part of South Africa’s 
long-term energy master plan, with the 
goal of sourcing 2 600 megawatts of 
hydro-electric capacity from the Southern 
African Development Community region. 
While private sector investment in the 
Independent Procurement Programme 
continues to operate under uncertainty, a 
few local hydropower plants have recently 
received international recognition, marking 
a stamp of approval for the progress of the 
local industry.

One of Aurecon’s clients has been 
awarded a 2017 Monsonyi Award for 
Excellence in Hydropower from the 
International Hydropower Association 
(IHA). Presented to Anton-Louis Olivier, 
Managing Director of Renewable Energy 
Holdings (REH), at the World Hydropower 
Congress, held in Addis Ababa from 
9–11 May this year, the award recognises 
individuals within IHA’s membership for 
outstanding contributions to the sector.

“I am honoured to win this award,” 
said Olivier. “Huge potential exists for 
hydropower development in Africa and we 
have achieved many notable goals over 
the past decade. I would like to thank my 
team at REH, as well as all of the technical 
advisors, engineers, consultants and 
stakeholders who helped us bring our 
visions to life.”

REH is one of the first independent 
power producers in South Africa. The 
company develops hydropower plants 
from the greenfield stage through to 
financial closure, and then also operates 
the plants. Since 2002, Aurecon has 
partnered with the company, and together 

the firms have successfully developed 
and implemented three small hydropower 
plants – Stortemelk Hydro and, as 
elements of the Bethlehem Hydro Project, 
Merino Hydro and Sol Plaatje Hydro, as 
well as several other schemes that they are 
currently working on.

The Bethlehem Hydro Project was 
initiated to generate renewable electricity 
from the constant flow of water which runs 
into the Ash River as part of the Lesotho 
Highlands Water Project. Aurecon was 
appointed to undertake the project man-
agement, detailed design, construction 
supervision, ECO monitoring and contract 
administration duties for Merino and Sol 
Plaatje mini hydro stations after completing 
the feasibility study in 2002, and assisting 
with environmental approvals for the 
project. The two sites were commissioned 
in 2009 and 2010 respectively.

The Stortemelk Hydropower plant, 
developed under a project finance struc-
ture, has an installed capacity of 4.4 MW 
and operates as a run-of-river power 
station with an estimated annual output of 
28 GWh. A single vertical Kaplan turbine 
was installed in a powerhouse alongside 
the existing Botterkloof Dam, situated on 
the Ash River in the Free State Province of 
South Africa. Aurecon acted as the EPCM 
contractor on the project and was respon-
sible for the entire project management, 
detailed design, construction supervision, 
ECO monitoring and contract administra-
tion, as well as the health and safety over-
sight. The construction commenced 
in October 2014, and 22 months later 
reached commercial operations date in 
July 2016, on time and within the project 

budget, without using any of the project 
contingencies.
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ACCESS TO CLEAN 
WATER FOR 
13 000 PEOPLE
According to statistics from the NGO, The 
Water Project, 783 million people worldwide 
lack access to clean water. In partnership 
with eWATER (a company that uses mobile 
technology for sustainable water mainte-
nance), Eseye (a global cellular internet 
connectivity provider) provided IoT (Internet 
of Things) technology for the provision of 
clean water in Gambia, with roll-out plans in 
the pipeline for other African countries. 

While water systems are continually 
installed in countries that need it most, it is 
estimated that around 65% break because 
of a lack of sustainable maintenance. 
However, by combining mobile money, IoT 
and near field communication, the provi-
sion and management of clean, low-cost 
water, which is accessible 24/7 can be 
maintained more efficiently. 

“The communal tap system allows 
users to pay for water at the point of use, 
and ensures that maintenance is provided 
long after installation,” explains Eseye 
SADC regional head, Jeremy Potgieter. 
“eWATER required a method of collecting 
functionality information from the taps 
to ensure that repairs could be made as 
quickly as possible. They needed confir-
mation that 100% of the usage and per-
formance data would be communicated to 
the AWS Cloud servers in a timely manner. 
More important still was that consumers 
could rest assured that taps would be able 
to provide them with clean, fresh water 
whenever they needed it,” he adds. 

These needs were met with Eseye’s 
highly secure and resilient cellular data 
services through its AnyNet Secure™ 
Subscriber Identity Modules (SIMs). In addi-
tion, each SIM features unique zero-touch, 
remote device provisioning with the ability 
to roam across more than 440 worldwide 

Anton-Louis Olivier, Managing Director 
of Renewable Energy Holdings (REH)

I n  B r I e f
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mobile networks. “By customising our Hera 
100 Communication node, and working 
closely with eWATER’s engineering team, 
Eseye was able to get trial units in the 
field within weeks. Water flows that had 
previously only been visible after site visits 
through collected historic data can now be 
viewed in real time,” Potgieter explains. 

The first implementation of the innova-
tive eWATER-Eseye-AWS Cloud IoT solu-
tion means that 13 000 people currently 
have access to clean water by ensuring 

that maintenance companies receive 
up-to-date information on the state of the 
taps, so that repairs can be carried out 
promptly. This figure is set to increase to 
up to 10 million people over the next five 
years through the instillation of 100 000 
more taps as operations expand in Gambia 
and commence in Tanzania. 

“Owing to the remote location of 
e WATER’s taps, they require reliable wireless 
communication from wherever that may be, 
without needing any additional infrastructure 

to be installed and maintained. All transac-
tion data can now be collated quickly, which 
is crucial for cash flow and ensures that 
payment can be made to maintenance com-
panies to repair the taps,” says Potgieter. 

“Our partnership with eWATER 
 demonstrates again how IoT, when 
harnessed to highly innovative projects, is 
a power for good. In this instance, cellular 
security and data features enable an es-
sential service, and also open investment 
routes that lead to more, new and better 
opportunities for health and wellbeing,” 
he concludes. 
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THE HIDDEN DANGERS 
OF INFERIOR QUALITY 
PLASTIC PIPES
Pipes and pipe fittings are a key com-
ponent in any building or property and 
are often not given the prominence they 
require. Keen to save money, a building 

10 Watt solar-powered 
connectivity being installed
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contractor might fall into the trap of 
wanting to buy cheap pipes and fittings, 
thinking that all thermoplastic pipes are 
the same. According to the Southern 
African Plastic Pipe Manufacturers 
Association (SAPPMA), this could be a 
mistake that could eventually cost prop-
erty owners, contractors and merchants 
dearly.

Construction industry contracts contain 
clauses that address the issues of latent 
and patent defects, and a maintenance 

period (usually one year) during which time 
retention money is withheld to meet any 
corrective action expenses incurred. The 
standard of the work is therefore measured 

with respect to time, and any unaccept-
ably rapid deterioration is condemned 
and penalised. 

According to Jan Venter, CEO of 
SAPPMA, contractors are faced with 
claims and costs under these circum-
stances. “As a result, building professionals 
are increasingly turning to their suppliers 
for compensation to meet these costs. 
These costs are often substantial and 
also usually include disruption of finished 
or partly finished work. Suppliers need 
to be aware that they should safeguard 
themselves against selling inferior quality 
products and pipes,” Venter says. 

SAPPMA is a non-profit association that 
represents more than 80% of the plastic 
pipes produced in South Africa. It focuses 
on ensuring new pipe systems that are 
correctly designed, leak-free and durable for 
long-term use, as well as on the rehabilita-
tion of old pipelines. SAPPMA also aims to 
educate suppliers, specifiers and end users 

about the importance of purchasing plastic 
pipes that bear the SAPPMA logo – a 
quality guarantee that such pipes meet the 
requirements of certification and standards 
bodies such as SANS.

According to Venter, plastic pipes are 
one of those items that are measured with 

respect to time. A good, quality plastic 
pipe is designed and manufactured to 
have a minimum lifespan of 50 years (with 
100 years a realistic possibility), thanks 
to the long-term strength of the polymer. 
This long-term strength is called the 
Minimum Required Strength (MRS) and 
is determined in accordance with ISO 
(International Standards Organisation) at 
50 years or 436 000 hours of the Creep 
Rupture Regression Curves for polymer. 

If the strength of the polymer is compro-
mised in any way, for example due to manu-
facturers using a non-conforming polymer 
or non-conforming recycled material, these 
requirements will not be achieved. 

“Although the design life of a thermo-
plastic pipe is set by ISO protocol at 50 
years, customers are demanding a service 
life of no less than 100 years for their in-
vestment in infrastructural assets. This will 
only happen if the polymer conforms to the 
requirements”, Venter continues, adding 
that, although inferior quality pipes might 
look the same at first, non-conformance 
will soon become apparent, often still 
within the contractual maintenance period.

Furthermore, SAPPMA points out that 
two other very typical causes of prema-
ture failure of pipes in building systems 
are, firstly, incorrect specifications and, 
secondly, inferior quality of seals in the 
pipe joints. 

“A common example of incorrect 
specification is the use of PP fittings in 
outdoor applications. According to SANS 
721, PP fittings for aboveground use are 
not UV-resistant, and failures have been 
experienced after as little as five years,” 
Venter explains.

In terms of pipe seals, it is to be noted 
that thermoplastic seals are unable to meet 
the criteria as laid out by ISO/SANS 4633. 

“This is a major issue, especially with 
cheap, imported fittings. Anyone buying 
these products should ensure that the seal 
meets SANS standards by checking that 
the seal is clearly marked with the SANS 
4633 quality assurance logo. If they still 
have any doubt, they are entitled to request 
a copy of the certificate,” Venter notes.

Traders and/or suppliers are advised 
to protect themselves from being caught 

between an irate contractor and an 
unscrupulous manufacturer by demanding 
test data from the manufacturer. If they are 
still in any doubt, there are a number of 
tests that are quick and easy to conduct. 
The following is a list of the most popular 
national standards for PVC and HDPE 
pipes and fittings:

 N SANS 791: PVC-U sewer and drain
 N SANS 966-1:  PVC-U pressure pipe 

systems
 N SANS 966-2:  PVC-M pressure pipe 

systems
 N SANS 967:  PVC-U soil, waste and 

vent pipes and fittings
 N SANS 1601:  PVC-U sewer and drain 

structured wall systems
 N SANS 16422:  PVC-O pressure pipes 

and joints
 N SANS 4427:  HDPE pressure pipe and 

fittings (for water)
Merchants are welcome to contact 
SAPPMA (see contact details below) 
should they have any pipes or fittings they 
would like to have tested, or if they have 
any queries regarding the quality of the 
pipes they are selling.

Concluding his observations, Venter 
reminds readers that quality is always 
‘driven’ by the customer. “The person 
paying the bills is the one who decides 
what he is buying. Our advice is not to pay 
‘good’ money for ‘bad’ products, but to be 
educated about the long-term benefits of 
plastic pipes that will stand the test of time 
and will not end up costing the end-user 
double in cost, time and effort to replace 
poorly manufactured products.”
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CONCRETE CANVAS 
REPAIRS STEEL CULVERT
In this unique project, a first in Africa, a 
steel culvert was repaired using Concrete 
Canvas, a revolutionary new type of 
construction material distributed in 
South Africa by Kaytech. The site was on 
the N4 National Road at Watervalboven, 
Mpumalanga, where a galvanised, cor-
rugated steel culvert measuring 48 m in 
length and 900 mm in diameter, was in 
need of remediation.

PP fitting which cracked due to UV attack, 
while the PVC pipe attached to it is still fine
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Powerful Interface User-defined Beam Creep and Shrinkage Reinforcement Design

Invented by two British industrial design 
engineers, Concrete Canvas is a flexible, 
concrete-impregnated fabric that hardens 
on hydration to form a thin, durable, 
waterproof and fire-resistant concrete 
layer called a Geosynthetic Cementitious 
Composite Mat (GCCM). Comprising a 
three-dimensional fibre matrix containing 
a specially formulated dry concrete mix, 
Concrete Canvas has a PVC backing on 
one surface to ensure complete water-
proofing. After hydration, either by spraying 
or complete immersion in water, Concrete 
Canvas sets rapidly.

Gradual degradation of the galvanised 
layer of the culvert had led to corrosion of 
the exposed steel, particularly at the invert 
level where water had become trapped in 
the corrugations. The culvert was situated 
between steep side slopes, with its inlet 
lying approximately 6 m below road level 
and the outlet a further 6 m lower.

Culverts with a diameter such as this 
one are notoriously difficult to repair by 
conventional methods and present several 
challenges, including inaccessibility and 
occupational health and safety issues. 
Besides the impracticalities associated 
with repairing the culvert, the economic 
implications were excessive.

With the only other feasible option 
being to completely replace the degraded 
pipe with a new one, contractor WBHO 
approached Kaytech for a possible 
alternative. The solution was Concrete 
Canvas CC5 for remediation of the invert 
level of the culvert. Since this was the 
first project of its kind, WBHO obtained 
invaluable advice from Simon Lester, 

Once hydrated, the Concrete Canvas achieved 80% strength in 24 hours

On the N4 at Watervalboven, Concrete Canvas was popriveted to the existing steel culvert
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the Business Development Manager for 
Concrete Canvas Ltd in Sub-Saharan 
Africa.

Prior to installation of Concrete Canvas 
CC5, WBHO cleaned the culvert of all 
debris and standing water. The head wall 
at the inlet end, was chipped away in order 
to create an exposed edge for attachment 
of the GCCM material. Man-portable rolls 
of Concrete Canvas were cut to more 
manageable lengths of 8 m and simply 
carried down the slopes where they were 
manually drawn through the culvert. Once 
in position, each length and its 100 mm 
overlap were popriveted onto the existing 
steel culvert. To complete installation, the 
Concrete Canvas CC5 (50 m2 in total) was 
hydrated well by hose. Within 24 hours, 
80% strength (30 MPA) was attained, and 
after ten days, the Concrete Canvas was 
fully set.

The PVC backing on Concrete Canvas 
provides excellent impermeability, while the 
fibre reinforcement prevents cracking, ab-
sorbs energy from impacts and provides a 
safe plastic failure mode. Concrete Canvas 
is twice as abrasion-resistant as standard 
OPC concrete, provides excellent chemical 
resistance, as well as good weathering 
and UV stability. Its flexibility provides 
easy drape characteristics and any unset 
material can simply be cut or tailored using 
basic hand tools.

Further remarkable benefits provided 
by this most innovative product include 
rapid installation (at a rate of 200 m2/ hr, 
which is up to ten times faster than 
conventional concrete solutions), while 
its eco-friendly low mass and low carbon 
technology uses up to 95% less material 
than conventional concrete.

TRAC (Trans African Concessions) 
N4, a company operating under licence to 
the South African National Roads Agency 
Limited (SANRAL) manages the approxi-
mately 650 km long N4 National Road that 
runs from the Botswana border through 
to the Mozambique border. The decision 
to use Concrete Canvas for this project 
instead of completely replacing the culvert, 
greatly benefited TRAC N4, since neither 
heavy equipment nor disruptions to traffic 
were incurred.
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REPAIRING GRAIN 
SILOS AT THE PORT 
OF EAST LONDON
Motheo Infrastructure Contractors is car-
rying out repair work at the grain silos at 
the Port of East London for Transnet Port 
Terminals (TPT). The grain silos are a mere 
50 m from the Indian Ocean, which has 
resulted in spalling of the concrete due to 
constant exposure to the damp, salty air.

Spalling refers to corrosion of the steel 
reinforcement in the concrete due to the in-
gress of water and oxygen through minute 
cracks that develop over time. Scales 
of rust form as a result, which expand, 

causing the concrete layer covering the 
steel to crack and fall away. If allowed to 
continue unabated, the steel reinforcement 
rusts away to the point where the structural 
integrity of the structure is compromised.

Roger Kirkby, Site Foreman for Motheo 
Infrastructure Contractors, explains the 
repair process: “The first step is to remove 
the degraded concrete to expose the af-
fected rebar, which can then be repaired. 
We remove all traces of rust, and then 
apply a primer and a final seal with a rust-
resistant coating.”

In severe instances, where the steel has 
rusted away to the point where its function 
is compromised, the rebar is removed 
completely and replaced with new steel 
that is either spliced or epoxied to the 
existing concrete. Once the rebar has been 
repaired, a high-strength, non-shrink grout 
is applied to the spalled areas. According 
to Kirkby, “This is a highly specialised pro-
cess requiring care, skill and experience.”

A particular challenge posed by the 
project is that some of the concrete slabs 
that needed to be inspected and repaired 
are at the top of the grain silos themselves, 
which are about 40 m high. Here the windy 
conditions experienced on the coast was 
a major factor in erecting scaffolding to be 
able to work at such height.

The fast-track project has proceeded 
without any complications or delays to date, 
which Kirkby attributes to the experience 
and expertise of the Motheo crew on-site. 
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Mmule Ncongwane 

NGAGe Public relations  
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Some of the concrete slabs that need 
to be inspected and repaired are at 

the top of the grain silos themselves, 
which are about 40 m high

The grain silos are a mere 50 m from the Indian Ocean, 
which has resulted in spalling of the concrete
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SIR SERETSE KHAMA INTERNATIONAL AIRPORT – 
ECONOMIC ZONE MASTER PLAN REVIEW
Royal HaskoningDHV, in a joint venture 
with HaskoningDHV Botswana, has been 
awarded the Master Plan Review of the Sir 
Seretse Khama International Airport Special 
Economic Zone (SSKIA-SEZ) located in 
Gaborone, Botswana, southwest of the Sir 
Seretse Khama International Airport.

The SSKIA-SEZ project is part of 
an initiative that is the brainchild of the 
Business and Economic Advisory Council 
of Botswana, which recommended the de-
velopment of the Special Economic Zones 
(SEZs) Policy for Botswana. The SEZs are 
geographically delineated economic areas 
run by their own SEZ Authority, responsible 
for providing an investor-friendly business 
environment with a view to attracting both 
domestic and foreign investors. Eight stra-
tegic areas across the country have been 
identified for promoting the development of 
a variety of world-class industries that will 
lead to the diversification of the country’s 
economy through public sector, private 
sector and public-private partnerships.

Manfred Uken, Director Strategic 
Business Development for Transport and 

Planning in Africa at Royal HaskoningDHV, 
says: “The SSKIA-SEZ is an exciting 
six-month project that is planned to be 
completed by the end of August 2017 and fits 
in well with our goal to help develop business 
and job opportunities on our continent. It also 
complements the work we are already car-
rying out at the Aerotropolis for King Shaka 
International Airport outside Durban in South 
Africa. The SSKIA-SEZ will offer businesses 
in Botswana the opportunity to develop in a 
modern, focused and efficient environment.” 
Royal HaskoningDHV will provide the Urban 
Design Master Plan, the Landscape Design 
Master Plan, a Strategic Environmental 
Assessment, a Hydrogeological and 
Geotechnical Survey, a Traffic Engineering 
Study and a Topographical Survey.

The SSKIA-SEZ will be a mixed-use 
economic zone that will house several ‘high-
tech’ organisations, such as the Civil Aviation 
Authority of Botswana and the Botswana 
Innovation Hub, which is a science and tech-
nology park to aid in diversifying the economy 
and helping transform Botswana into a 
knowledge economy, thereby promoting 

research, development, education and inno-
vation. In addition, the Botswana Investment 
and Trade Centre, an integrated Investment 
and Trade Promotion Authority with an 
encompassing mandate of investment 
promotion and attraction, export promotion 
and development, including manage ment of 
the national brand, will also be incorporated 
within the mixed-use economic zone. This 
will be topped off with the addition of the 
Diamond Hub, which was established to 
coordinate economic activity in the diamond 
sector, administering beneficiation activities 
in the rough and polished diamond trading, 
cutting and polishing industry, jewel ry manu-
facturing, and secondary trading of rough 
and polished diamonds.
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TURNKEY FILTRATION 
SYSTEM UPGRADE AT 
PPC’S DWAALBOOM 
PLANT
Cement producer PPC Ltd commis-
sioned ACTOM’s environmental solutions 
specialist business unit (John Thompson 
Air Pollution Control) to upgrade the dust 
collection system serving one of the main 
production lines at its Dwaalboom plant 
near Thabazimbi in Limpopo.

The turnkey contract, worth in excess 
of R30 million, was awarded to John 
Thompson APC in May 2016 and was 
completed in March 2017. The contract 
involved retrofitting the original electrostatic 
precipitator (ESP) system for the plant’s 
Kiln No 1 with a reverse-pulse filtration 
system deploying tubular bags to maintain 
dust emissions below 20 mg/m3.

“The new system represents a substan-
tial upgrade on its predecessor. The lower 
emission levels it maintains are to meet 
stricter environmental regulations which 
have come into effect,” explains Raymond 
Hopkins, John Thompson APC’s Project 
Manager on the contract.

The pulse-jet conversion, erected 
on the roof of the former ESP system, 

Sir Seretse Khama International Airport, Gaborone, Botswana

Sir Seretse Khama International Airport – 
new terminal building
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contains over 3 600 tubular filter bags 
with a total air-moving capacity in excess 
of 500 000 m3/h. The baghouse is fitted 
with glass-fibre tubular bags capable of 
withstanding temperatures of up to 260°C.

The contract also incorporated the 
design and manufacture of a centrifugal 
induced draft (ID) fan for the baghouse, 
comprising a 2 700 mm diameter aerofoil 
impeller driven by a motor in excess of 
1 MW, as well as materials handling equip-
ment consisting of drag chains and rotary 
valves discharging the collected dust into 
an existing product conveyor.

ACTOM’s industrial and mining fan 
specialists, TLT ACTOM, which John 
Thompson APC sub-contracted to 
produce the baghouse fan assembly, was 
also commissioned as part of its scope 
of work under the contract to design and 
manufacture a customised kiln ID fan.

According to James Sole, TLT ACTOM’s 
Sales Engineer, Industrial & Process Fans, 
“This centrifugal ID fan, although it forms part 
of the filtration system contract, is unrelated 
to the dust collection system. Its function is 
heat recovery, as it takes the hot off-gas from 
the kiln for reuse in the production process. It 
is designed to withstand high dust loads and 
temperatures and is made of exceptionally 
wear-resistant material due to the highly 
abrasive material it will be exposed to.”

With a diameter of 3 600 mm, it is one 
of the largest fans used in an industrial ap-
plication, driven by a large motor in excess 
of 2 MW.
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BCCEI WIDENS REACH TO 
SERVICE STAKEHOLDERS
Focused on building relationships and 
servicing all stakeholders in the civil engi-
neering sector, the Bargaining Council for 
the Civil Engineering Industry (BCCEI) has 
widened its geographical reach – this time 
into the Eastern Cape.

Lindie Fourie, Operations Manager 
at the BCCEI, reports that its office 
in Port Elizabeth is up and running 
and the opening of an office in East 
London is imminent. Both offices will be 
manned by qualified and experienced 
designated agents.

“With the current level of civils projects 
under way in the Eastern Cape, we 
believed it was critical to have personnel 
on the ground to assist and attend to any 
matters in this region,” Fourie says. “Being 
locally based allows for greater responsive-
ness and a higher level of service to the 
stakeholders, which is in line with BCCEI’s 
operating ethos to level the playing fields 
and be accessible to all.”

The BCCEI is a statutory body regis-
tered with the Department of Labour and 
is independent, while being funded by 
employers and employees for the benefit of 
the whole industry. Fourie explains that the 
building of relationships with stakeholders, 
especially those operating on contracts 
in remote areas, is critical to ensure 
inclusivity. “The BCCEI has conducted 
several roadshows across the country and 
we found that some contractors and many 
employees were not aware that there is 
a bargaining council that is able to assist 
them. By opening offices in more regions 

we will be able to inform and educate more 
companies. And more importantly, by in-
creasing our footprint across South Africa 
we will provide direct access to BCCEI for 
employers and employees.”

She says further that there are 
currently five collective agreements, con-
cluded under the auspices of the BCCEI, 
in place between the employee represen-
tatives, BCAWU (Building, Construction 
and Allied Workers Union) and NUM 
(National Union of Mineworkers), and 
the employer representative, SAFCEC 
(South African Forum of Civil Engineering 
Contractors) and CEO (Consolidated 
Employers’ Organisation).

BCCEI’s head office in Johannesburg 
has also recently added to its consider-
able resources with the appointment of 
a new senior designated agent, Mhlengi 
Mdladla. Mdladla brings with him exten-
sive experience and knowledge within the 
compliance environment in bargaining 
councils.

BCCEI also operates branches in 
Durban and Cape Town, and Fourie 
encourages all companies that fall within 
the jurisdiction of the BCCEI to visit the 
Council’s newly revamped website, 
which has all the information pertaining to 
its branches.
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A bird’s-eye view of the reverse-pulse ESP conversion installed recently 
at PPC’s Dwaalboom cement factory near Thabazimbi
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Lindie Fourie  
Operations Manager at the BCCEI
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The SAICE History & Heritage Panel 
(H&HP) needs your help to identify worthy 
engineering landmarks in South Africa.

For some time now the H&HP has 
enjoyed a growing relationship with the 
American Society of Civil Engineers 
(ASCE) History & Heritage Group. This 
has resulted in having had two South 
African historic engineering landmarks 
recognised and listed by them as 
International Historic Civil Engineering 
Landmarks. These are the Woodhead 
Dam on Table Mountain (completed in 
1897) and the Cape Agulhas Lighthouse 
(completed in 1849). Information on 
this register, and how landmarks can be 
considered for listing, can be found on 
their website (www.asce.org/history).

Recently the SAICE H&HP has 
also established links with the Panel of 
Historic Engineering Works (PHEW) in 
the UK. This is a group formed under 
the auspices of the Institution of Civil 
Engineers in London. They have an exten-
sive manual relating to how engineering 
landmarks are assessed for inclusion in 
their register. They also have a Historic 
Hall of Fame. This link with PHEW is of 
particular significance, as many of the 
pioneers who developed the early infra-
structure of our country, such as Andrew 
Geddes Bain, came from that part of the 
world. (At PHEW’s invitation, the H&HP 
has submitted a citation for AGB’s inclu-
sion in this list).

But let’s get back to our own 
engineering landmarks. A National 
Landmarks programme was started 
in 2011 when SAICE’s president at the 
time, Seetella Makhetha, unveiled a 
plaque at the Van Stadens River Dam. No 
further awards have been made since, 
and the H&HP would like to revive the 
programme.

The H&HP has adopted Tony Murray’s 
proposal to afford recognition on the fol-
lowing basis:

OBJECTIVE
1.1  To recognise significant feats of civil 

engineering by awarding them Historic 
Engineering Landmark status.

1.2  By so doing to assist in the preserva-
tion of such projects.

1.3  To bring such landmarks and the 
engineering expertise associated with 
them to the attention of the public.

1.4  By so doing to enhance the status of 
engineers and engineering.

METHOD
1.5  Identify engineering landmarks 

which suit the criteria (such criteria 
will broadly follow those of ASCE, 
e.g. +50 years old, still in existence, 
unique, demonstrating some engi-
neering expertise, etc).

1.6  Confer the award at a ceremony 
involving local dignitaries, the media 
and selected public figures.

In due time it may become appropriate 
to adopt a more elaborate selection 
procedure, such as laid out in the 
PHEW Manual.

In the meantime the important thing 
is that SAICE has agreed to the H&HP 
proposal that an amount be allocated 
in the budget every year for recognising 
an appropriate engineering landmark, 
and holding an appropriate public 
ceremony.

SAICE H&H currently has a draft list 
of possible candidates, which include the 
following:

 N The Vaal Barrage
 N Robinson Dock
 N Mossel Bay Slipway
 N NZASM Tunnel
 N Durban-Pietermartizburg Railway 

Line
How do you, the reader, feel about this 
provisional list?

We now need to have input from all 
the SAICE Branches (and individual 
members) to nominate projects which 
they feel are sufficiently important to 
warrant recognition. Dear Reader – over 
to you!

Please contact the SAICE H&HP 
chairman, Chris Roth, if you have any 
suggestions (chris.roth@up.ac.za).

Tony Boniface 

SAICe History and Heritage Panel 

tonyboniface22@gmail�com

National Landmarks – please help!

s a i c e  a n d  P r O f e s s i O n a l  n e w s



54 June 2017 Civil Engineering

Between 2006 and 2009 a series of brief biographies of prominent 19th century South African engineers 
appeared in our magazine under the general title “Past Masters”. The SAICE History and Heritage Panel 
has decided to revive the popular series, and this is the first article of the new batch of articles.

Past Master: Louis Michel Thibault 
ex-mercenary whose heritage enriched the Cape
Who was the first properly trained engineer 
to practise in South Africa? There is little 
in the history of the Dutch occupation to 
suggest that the minimal infrastructure 
they provided was carried out by competent 
officers. Van Riebeeck may indeed have 
built a primitive jetty and Wagenaar a water 

tank, but these no doubt were constructed 
by handy employees of the Company who 
succeeded by common sense rather than 
by formal training. Likewise Hendrik 
van Oldendaal, Simon van der Stel’s head 
gardener, is sometimes touted as the first 
Town Engineer of Cape Town on the 
grounds that he constructed a “canal” to 
cut off water from the mountain to direct 
it away from the Grand Parade. The Dutch 
were avid canal builders and imposed their 
homeland expertise on their colonies – 
Columbo, Batavia and New York all were 
blessed with canal systems, but again, these 
were no doubt constructed by workmen 
who had learnt their trade in the polders. 
Undoubtedly Cape Town Castle was 
designed and set out by competent military 
engineers, but there is no record of their 
having stayed in the country.

In about 1740 the Dutch East India 
Company (VOC) decided to lash out 
and spend money on a mole to protect 
shipping in the Table Bay roadstead, and 
the quartermaster Jacobus Moller was 
instructed to carry out the work. Poor 
Moller had a hopeless task. He was severely 
handicapped by constraints on funds (a 
problem which would crop up time and 
time again right up until present times), 
by shortage of materials, and by lack of 

any willing, let alone skilled, labour 
force, but most of all by his complete 

ignorance of the principles of harbour 
engineering. After eight years of desultory 
work, winter storms took their toll and 
the entire structure ended up scattered 
on the seabed. Thus ended the Company’s 
only serious attempt to provide major 
infrastructure for the outpost. Perhaps we 
should not be too hard on Moller, as the 
scientific understanding of coastal engi-
neering was still a couple of centuries away. 
However his efforts are remembered by the 
name of the headland where he carried out 
his abortive work: Mouille Point.

Then there was Carel Wentzel. In 1771 
he was employed to build a drain along the 
western edge of the town, the present Bree 
Street, to cut off waters from Signal Hill 
which turned the cross streets in fledgling 
Cape Town into mud baths. He decided 
that the material along the demarcated 
line was too difficult to excavate, and so, 
without authority, he moved his canal 
some 50 metres up the hill. The change of 
plan was only discovered when the work 
was complete, so Wentzel was responsible 
for two “firsts” – the first recorded instance 
of unauthorised work in the colony, and 
the first instance of urban creep (the town 
boundaries had to be extended to include 
the “outside canal” or Buitengracht as the 
street alongside is still known).

And so in our search for the first com-
petent engineer who made his mark on the 
country we come to the undoubtedly tal-
ented and properly trained Thibault, whose 
achievements are still admired today.

Louis Michel Thibault was born at 
Picquigny near Amiens in France in 
1750. He enrolled at the Royal Academy 
of Architecture and proved to be a bril-
liant student, winning prizes and being 
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selected to present his design for the coat 
of arms of the Academy to King Louis XV. 
Maybe architecture did not suit his ad-
venturous nature, because, on qualifying, 
he signed up at the prestigious Corps des 
Ponts et Chaussees (the School of Bridges 
and Roads) to study engineering. He 
then joined a Swiss mercenary regiment 
raised by his instructor at the school. War 
clouds were gathering in Europe as France 
sided with the American colonists in their 
struggle for independence, so the VOC 
employed the mercenaries to guard the 
Cape against possible British invasion.

Thibault arrived at the Cape in 1783. 
After two years peace was declared 
and the regiment’s services were no 
longer required. However, he had seen 
opportunities at the Cape, and so he left 
the regiment to enter VOC service where 
he was appointed Inspector of Buildings 
and Director of the School of Cadets. 
He also set up a private practice, which 
flourished as a result of architectural 
commissions from Governor van der 
Graaff. He became associated with Anton 
Anreith, a young sculptor and woodcarver 
from Freiburg, and with Hermann 
Schutte, a young architect and builder 
from Bremen. The three collaborated on 
several prestigious projects, including 
the Lodge de Goeie Hoop which today is 
part of the parliamentary complex. Groot 
Constantia homestead is presumed to be 
his work and he was definitely responsible 
for the wine cellar behind it. (Anreith 
contributed the celebrated pediment.) 
But mainly he set the Cape Dutch style 
of architecture firmly on the map, either 
through his own work or through his 
designs being copied by pupils and col-
leagues for numerous farmhouses which 
today grace well-funded wine estates.

When Britain occupied the Cape in 
1795, Thibault lost his post, but his value 
was recognised by successive Governors. 
True to his mercenary instincts he 
changed his allegiance and was given var-
ious commissions to provide and restore 
military infrastructure. When Dutch rule 
was restored he was again temporarily 
out of favour, but again he changed sides 
and was then made Inspector-General 
of Government Buildings. In this period 
he designed and built new Drostdys at 
Tulbagh and Graaff Reinet.

Once more the Cape changed hands 
and Thibault found himself on the losing 
side, accompanying General Janssens on 
his retreat and subsequent surrender to 

the British. Once more he lost his post, 
and once more the authorities found that 
they could use his expertise and restored 
his position. But the Governor, Lord 
Charles Somerset, preferred the Georgian 
style of architecture to Cape Dutch, and 
so his popularity as designer of buildings 
waned. But his skills as an engineer and 
surveyor were still in demand. In 1807 he 
was appointed to report on the feasibility 
of a new main road from Rondebosch to 
Muizenberg, and subsequently he was 
given the job of supervising survey and 
construction. This was no easy task, as 
property boundaries were unregistered 
and indistinct, and no doubt required 
much adjustment and negotiation with 
owners. The alignment he decided on 
still exists as the main road through the 
Southern Suburbs. Two significant river 
crossings were necessary and Thibault de-
signed appropriate bridges. The stone abut-
ments of the Liesbeek crossing still stand, 
clearly visible from the subway leading to 
the Newlands rugby ground, although the 
timber deck has long been superseded by a 
modern concrete structure.

Recently Cape Town Municipality 
decided to upgrade the culvert carrying 
the Diep River under Main Road near 
Plumstead. The plan was to completely 
replace an existing stone culvert of inad-
equate capacity. However, a conscientious 
young engineer noticed that the old culvert 
could well be of historical interest and 
called in a heritage consultant who con-
firmed that the little stone bridge was in 
all likelihood the work of Thibault, dating 

from about 1811. This gave rise to some 
excitement. Was this the oldest working 
bridge in the country? However, a sketch 
by the artist Bowler shows the structure 
with a timber deck resting on stone abut-
ments in the usual Thibault style, and it 
appears that the deck was replaced by a 
barrel arch, probably by Michell in about 
1845. Nevertheless, the old bridge has 
been retained with Thibault’s abutments 
clearly visible, and a new culvert has been 
tastefully installed beside it, with a plaque 
to describe its history.

The first major bridge in the country 
is reported to be the “Oubrug” which was 
built in 1811 across the Palmiet River 
downstream of Grabouw. All traces 
have since disappeared, but apparently 
it was a substantial multi-span structure 
of masonry piers and timber deck. It is 
reasonable to suppose that Thibault, as 
the most senior and most skilful engineer 
in the Cape at the time was responsible 
for its design – it was certainly a larger 
version of his other bridges.

Thibault married Elizabeth van 
Schoor, daughter of an old Cape family in 
1786, and they had four children. The only 
boy died in infancy and so the Thibault 
name did not survive in South Africa.

Thibault died in Cape Town on 
15 November 1815 as a result of pneu-
monia contracted while surveying. His 
heritage is still appreciated and enjoyed.

Tony Murray Pr Eng 

SAICe History and Heritage Panel 

asmurray@iafrica�com

The abutments of Thibault’s Diep River Bridge are visible beneath the 
later arch and the modern slab (Photo: Brian Alexander)
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Young Members’ Pages
Think more.

Be more.

Thought Campaign

Bridging the gap

Bridging the gap between the hills of 
university and the workplace is often 
unexpectedly difficult for many young 
graduates. Finding balance in life after 
university and coping with the pres-
sures of adulthood can become quite a 
challenge. The SAICE Young Members 
Panel (YMP) therefore initiated a 

national roadshow designed for third and 
final-year students with the objective of 
informing them and ‘empowering’ them 
to be mentally ready for the workplace.

The YMP, in collaboration with sponsor 
company PPS, successfully kicked off the 
first leg of the annual series of roadshows 
at the University of Johannesburg’s 

Auckland Park Campus on the 31 March 
2017. Despite a looming midnight assign-
ment deadline, students filled the room 
and spent their Friday listening attentively 
and engaging with YMP members on dif-
ferent issues – from workplace preparation 
to the cabinet reshuffle that had taken 
place a few hours before the roadshow.

Young members already working in 
industry shared their stories and experi-
ences with the students, motivating them 
to conduct themselves professionally after 
graduating (and hopefully fill cabinet 
positions in the next decade or three!). 
The topics that were discussed included 
self-branding, appropriate conduct in the 
workplace, job hunting skills, networking 
skills, ethics, corruption, ECSA require-
ments for professional registration, 
and more.

Bridget Kerst elaborated on the ECSA 
requirements and the process of profes-
sional registration, while Lorato Ntsie 
discussed different options of furthering 
one’s education and balancing work 
and play.

Dlozi Mnisi (the ancestor!), who is 
a project manager at the Department 
of Human Settlement, talked about his 
experience in the public sector and the 
responsibility that rests upon individuals 
to fight the corruption stigma that accom-
panies public sector employment. 

After climbing a great hill, one only finds 

that there are many more hills to climb. 

– Nelson Mandela

YMP presenters, from left, Lorato Ntsie, Dlozi Mnisi and Avi Menon, 
with Fridah Mahlangu (SAICE Career Guidance Assistant) and Mangali 

Ngcobo (PPS Graduate Marketing Specialist) on the far right



Civil Engineering June 2017 57

As co-founder of Koleko Engineering 
Consultants, Avi Menon was in a posi-
tion to share his very real journey from 
employee to employer. Oliver Rowe, 
apart from being a most engaging master 
of ceremonies, presented a talk titled 
“Powerhouse: Personal branding, conduct 
and image in the workplace”. 

These YMP members were supported 
by an experienced professional engineer, 
Kollan Pillay, who shared his inspiring 

life story with the students. He also 
gave them a brief history and overview 
of SAICE, and explained the benefits of 
SAICE membership.  

A huge thanks goes to PPS for spon-
soring the day and for informing students 
about insurance matters and possible 
investments upon graduation. 

A very special thanks also goes 
to the students at the University of 
Johannesburg for allowing us the platform 

to engage, motivate and be a part of their 
important life journey. If we touched only 
one young life on the day that would be 
enough to steer us in the right direction 
to contribute towards the much needed 
change in the world!

Lorato Ntsie (Civil Engineering Technologist) 

Lecturer: durban University of Technology,  

Pietermaritzburg 

loratontsie@gmail�com  

Third and final-year civil engineering students from the University of Johannesburg at the first 2017 YMP roadshow

Kollan Pillay Pr Eng who shared his inspiring 
life story with the students

Bridget Kerst, left, and Oliver Rowe, who respectively talked 
on professional registration and personal branding
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INTRODUCTION
The Department of Civil Engineering 
Technology (DCET) in the Faculty of 
Engineering and the Built Environment 
(FEBE) at the University of Johannesburg 
(UJ) is among the first universities in 
South to roll out the newly accredited 
three-year BEngTech degree (Civil 
Engineering) from 2017. The BEngTech 
degree is replacing the National Diploma 
and BTech, whose last intakes, respec-
tively, were in January 2016 and will be in 
January 2019. These two programmes will 
then be phased out gradually.

REASON FOR INTRODUCING 
THE NEW DEGREE
The Higher Education Quality Sub-
Framework (HEQSF) was concerned 
about the number, nature and purposes 
of the various qualification types. In 
addition, the accreditation process also 
revealed a number of inconsistencies 
and gaps in the HEQSF, which had an 
adverse impact on meeting national 
policy goals and objectives. In the light 
of this, and given the Council of Higher 
Education’s (CHE) expanded mandate as 
the Quality Council for Higher Education 
in terms of the National Qualifications 
Framework Act of 2008 (Act No 67 of 

2008), the CHE initiated a review of the 
HEQSF in October 2010 (Communiqué 1, 
12 October 2010). The purpose of the re-
view was not to revise the HEQSF funda-
mentally, but to consider the need for new 
qualification types to facilitate access, 
including ensuring the responsiveness 
of the HEQSF to address emerging skills 
and knowledge needs, and to enhance the 
coherence of the higher education system.

The submissions received from a 
range of higher education stakeholders, 
including public and private institutions, 
higher education associations and profes-
sional bodies, affirmed the intent and 
design of the HEQSF and did not seek a 
fundamental revision, but rather greater 
flexibility, in particular in relation to the 
pathways for vocational and professional 
qualifications, including the introduction 
of additional qualification types and vari-
ants of existing types. A detailed analysis 
of the issues raised in the submissions 
and the CHE’s response is available on the 
CHE’s website.

The result was a revised HEQSF. This, 
in line with the previous framework, 
provides the basis for integrating all 
higher education qualifications into 
the National Qualifications Framework 
(NQF). It provides a basis for standards 

development and quality assurance. It 
also provides a mechanism for improving 
the coherence of the higher education 
system, and indicates the articulation 
routes between qualifications, thereby 
enhancing the flexibility of the system 
and enabling students to move more 
efficiently over time from one programme 
to another as they pursue their academic 
or professional careers.

This new programme serves UJ’s 
objective of sustaining the excellence of 
academic programmes in accordance with 
the new standard set by the Engineering 
Council of South Africa (ECSA), and in 
alignment with the new Higher Education 
Quality Sub-Framework (HEQSF). The 
BEngTech supports the improvement of 
stature and quality of the scientific and 
technology programmes offered by UJ as 
a comprehensive university.

ENTRANCE REQUIREMENTS
Entrance requirement to the BEngTech 
(Civil Engineering) three-year pro-
gramme is a minimum APS score of 28, 
with minimum ratings of 5 for English, 
Mathematics and Physical Science. The 
DCET also offers an extended programme 
for the BEngTech (Civil Engineering) over 
four years, with the entrance requirement 

New BEngTech degree rolled out at UJ

Figure 1: Comparison between the NQF levels of the 
National Diploma, BTech, BEngTech and BEng

*Note: Anticipated offering BEngTech (Hons) – standard has not been finalised yet

NQF 10

NQF 9

NQF 8

NQF 7

NQF 6

NQF 5

NQF 4
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Technician

Candidate 
Technologist
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Engineer

Doctoral 
Degree

Master’s 
Degree

BEng
(4 years)

BEngTech
(3 years)

BEngTech
(Hons)*

NDip
(phased out)

BTech
(phased out)

Figure 2: Schematic representation of the 
respective engineering roles
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Technologist (BEngTech)
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a minimum APS score of 26, with 
minimum ratings of 5 for English, 4 for 
Mathematics and Physical Science.

PROGRAMME OVERVIEW
The proposed BEngTech (Civil 
Engineering) culminates in two elective 
streams in the third year: Structural 
Civil Engineering and Civil Engineering 
Infrastructure (see Table 1). All the 
modules taught will be compulsory in 
the chosen stream and will be carried 
out in progression over three years. 
This programme will have no Work 
Integrated Learning (WIL) as per the 
National Diploma.

NQF RATING OF THE NEW DEGREE
Figure 1 compares the NQF levels of the 
National Diploma, BTech, BEngTech and 
BEng. Students obtaining the BEngTech 
will be able to move into the civil engi-
neering industry in the construction or 
consulting areas across the structural 
and broad civil infrastructure service 
areas and proceed to register with ECSA. 
Registration will allow them to practise 
as registered Professional Engineering 
Technologists.

The progression of studies is also 
indicated in Figure 1. An Honours degree 
(BEngTech Honours) will be offered 
to students willing to further their 
studies after the three-year BEngTech 
programme. In addition, graduates may 
progress to Master’s and Doctoral qualifi-
cations at UJ or other institutions, thereby 
making higher-level contributions to the 
economy and society.

EXIT-LEVEL OUTCOMES/GRADUATE  
ATTRIBUTES
As required by ECSA, the BEngTech 
(Civil Engineering) programme will be 
accessed against the following eleven exit 
level outcomes:
1. Problem solving
2. Application of scientific and engi-

neering knowledge
3. Engineering design
4. Investigation
5. Engineering methods, skills, tools, 

including information technology
6. Professional and technical 

communication
7. Impact of engineering activity
8. Individual and teamwork
9. Independent learning
10. Engineering professionalism
11. Engineering management

THE ENGINEERING ROLES 
IN PERSPECTIVE
The FEBE at UJ is one of two South 
African (and African) universities that are 
part of the Conceive-Design-Implement-
Operate (CDIO) consortium focused on 
an innovative educational framework for 
producing the next generation of engi-
neers. The BEngTech degree is therefore 
aligned with the CDIO approach. Figure 2 
illustrates the respective engineering 
roles. An engineer would focus more on 

conceiving and design, and less on 
implementation and operation, while the 
technician’s task is inversely proportional. 
A technologist (BEngTech) will focus on 
design and implementation, with minimal 
focus on conceiving and operations.

Cronjé Bruwer 

Senior Lecturer 

department of Civil engineering Technology 

University of Johannesburg 

cbruwer@uj�ac�za

Table 1: BEngTech (Civil Engineering) Programme

First year

First Semester Second Semester

Active Citizenship Computer Aided Drawing

Basic Science (Applied Mechanics) Construction Methods and Safety

Civil Engineering Drawing Engineering Geology (Civil)

Computer Skills Engineering Mathematics

Engineering Communication Skills Management

Engineering Mathematics Science (Fluid Mechanics)

Engineering Statistics Surveying

Surveying Theory of Structures

second year

First Semester Second Semester

Concrete Technology Documentation

Engineering Mathematics Geotechnical Engineering

Geotechnical Engineering Hydrology

Hydraulics Structural Analysis

Management (Human Capital) Transportation Engineering

Transportation Engineering

Third year

First Semester Second Semester

Contract Management Gp1 Capstone Civil Design Project Gp1

Project Management (Civil) Capstone Civil Design Project Gp2

Reinforced Concrete Design Gp1 Computer Aided Design (Civil) Gp1

Reinforced Concrete Design Gp2 Computer Aided Structural Design Gp2

Structural Analysis Gp2 Ethics and Community Studies

Structural Steel Design Gp2 Pre-Stressed Concrete Design Gp2

Timber and Masonry Design Gp2 Principles of Sustainability

Transportation Engineering Gp1 Structural Analysis Gp2

Water Reticulation Design Gp1 Water and Waste Water Engineering Gp1
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To ALL CorPorATe MeMBerS
NOMINATIONS FOR ELECTION OF SAICE 2018 COUNCIL
THE SOUTH AFRICAN INSTITUTION OF CIVIL ENGINEERING – Nomination for 
election of Members of Council for the year 2018 in terms of Clause 3.1 of the By-Laws
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 described in Sections A and B. According to a 2004 Council 
resolution, candidates are requested to also submit a focus state-
ment. Please see Section C in this regard.

 N Section A: Information concerning the nominee’s 
 contribution to the Institution.

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

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

Please note: Nominations received without an attached CV 
will not be considered.

Closing date: 31 July 2017. Acceptable transmission formats – 
e-mail, 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 2017. Notice of the ballot will 
be sent out using two formats, i.e.
1. By e-mail to those Corporate Members whose electronic 

 address appears on the SAICE database, and
2. By normal surface mail to those members who have not 

 informed SAICE of an e-mail address.

M Pillay Pr Eng 

Chief Executive Officer 

April 2017

In accordance with Clause 3.3 of the Constitution, the Council 
has elected Office Bearers for the Institution for 2018 as follows:

President Mr e Kerst

President-Elect Mr e Chinnappen

Vice-President Mr A Frieslaar

Vice-President Mr V Krishandutt

Vice-President Mr F Marutla

Vice-President Mr A Jacquet

In terms of Clause 3.3.4 of the Constitution, the following are 
ipso facto members of the Council for the year 2018:

The immediate Past-President Mr s naicker

The two most recent 
Past-Presidents

dr C herold

Mr M Pautz

Civillain by Jonah Ptak
For more engineering humour, please visit “Unreal Bridges” 
on Facebook and “@TheUnrealBridge” on Twitter.
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SAICE Training Calendar 2017
Course name Course dates location

CPd Accreditation 
number

Course 
Presenter

Contact

GCC 2015 (Third Edition)

17–18 July 2017 Pretoria

SAICEcon16/01869/19 Benti Czanik cheryl-lee@saice.org.za

20–21 July 2017 Polokwane

7–8 September 2017 Midrand

18–19 September 2017 Bloemfontein

9–10 October 2017 Kimberley

GCC 2015 and GCC 2010 
Differences

16 August 2017 Durban
SAICEcon16/01890/19 Benti Czanik dawn@saice.org.za

18 October 2017 Cape Town

Project Management of 
Construction Projects

20–21 July 2017 Midrand
SAICEcon15/01754/18 Neville Gurry cheryl-lee@saice.org.za

9–10 October 2017 Cape Town

Technical Report Writing

27–28 July 2017 Durban

SAICEbus15/01751/18 Les Wiggill cheryl-lee@saice.org.za3–4 August 2017 Bloemfontein

28–29 September 2017 Midrand

Structural Steel Design to 
SANS 10162-1-2005

14 August 2017 Durban

SAICEstr15/01726/18 Greg Parrott cheryl-lee@saice.org.za28 September 2017 Midrand

23 October 2017 Cape Town

Reinforced 
Concrete Design to 
SANS 10100-1-2000

15 August 2017 Durban

SAICEstr15/01727/18 Greg Parrott cheryl-lee@saice.org.za29 September 2017 Midrand

24 October 2017 Cape Town

Practical Geometric 
Design

6–10 November 2017 Midrand SAICEtr16/01954/19 Tom Mckune dawn@saice.org.za

Business Finances 
for Built Environment 
Professionals

9–10 November 2017 Midrand SAICEfin15/01617/18 Wolf Weidemann dawn@saice.org.za

Handling Projects in a 
Consulting Engineer’s 
Practice

6–7 November 2017 Midrand SAICEproj15/01618/18 Wolf Weidemann dawn@saice.org.za

Leadership and 
Management Principles 
and Practice in 
Engineering

16–17 August 2017 Midrand SAICEbus15/01784/18 David Ramsay dawn@saice.org.za

Leadership and 
Project Management in 
Engineering

6–7 September 2017 Durban
SAICEbus16/01950/19 David Ramsay dawn@saice.org.za

4–5 October 2017 Cape Town

Water Law of South Africa
25–26 July 2017 Cape Town

SAICEwat16/01955/19
Hubert 
Thompson

dawn@saice.org.za
19–20 September 2017 Midrand

Earthmoving Equipment, 
Technology and 
Management for 
Civil Engineering and 
Infrastructure Projects

25–27 October 2017 Midrand SAICEcon15/01840/18
Prof Zvi 
Borowitsh

dawn@saice.org.za

The Legal Process 
Dealing with Construction 
Disputes

1–2 August 2017 Midrand

SAICEcon16/01956/19      
SACPCMP/
CPD/15/010    

Hubert 
Thompson

dawn@saice.org.za
15–16 August 2017 Cape Town

5–6 September 2017 Durban

7–8 November 2017 Bloemfontein

Sanitary Drainage 
Systems for Buildings

10 October 2017 Midrand SAICEwat15/01957/18 Vollie Brink dawn@saice.org.za

Durability and Repairs of 
Concrete Structures

14–15 August 2017 Midrand SAICEcon15/01757/18 Bruce Raath cheryl-lee@saice.org.za
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SAICE Training Calendar 2017
Course name Course dates location

CPd Accreditation 
number

Course 
Presenter

Contact

Legal Liability 
Occupational Health and 
Safety Act (OHSA)

24 August 2017 Midrand

SAICEcon17/02038/20
Cecil Townsend 
Naude

dawn@saice.org.za

12 September 2017 Durban

3 October 2017 Cape Town

17 October 2017 Port Elizabeth

1 November 2017 East London

Advanced Firestop 
Training

Date to be confirmed TBC SAICEcon16/01951/19
Darren Chetty / 
Sibusiso 
Khumalo

dawn@saice.org.za

Concrete Anchor Design 
Principles

Date to be confirmed TBC SAICEcon16/01952/19
Christiaan 
Davel / Nalen 
Kuppen

cheryl-lee@saice.org.za

Construction Regulations 
from a Legal Perspective

22–23 August 2017 Midrand

SAICEcon17/02037/20
Cecil Townsend 
Naude

cheryl-lee@saice.org.za

13–14 September 2017 Durban

4–5 October 2017 Cape Town

18–19 October 2017 Port Elizabeth

2–3 November 2017 East London

Principles and Practices 
of Facility Management 
for Engineers

18–19 July 2017 Midrand

SAICEbus17/02042/20

Wynand Dreyer /  
Lwandiso 
Mgwetyana / 
Shane Verster

dawn@saice.org.za19–20 September 2017 Durban

14–15 November 2017 Cape Town

SAICE / South African Road Federation (SARF)
Asphalt: An Overview of 
Best Practice

19–20 September 2017 Polokwane
SAICEtr15/01806/18 
SARF15/5001/18

J Onraet
sybul@sarf.org.za / 
tshidi@sarf.org.za

Assessment and Analysis 
of Test Data

4–5 July 2017 Bloemfontein SAICEtr15/01805/18 
SARF14/0001/17

R Berkers
sybul@sarf.org.za / 
tshidi@sarf.org.za5–6 October 2017 Cape Town

Stormwater Drainage Date to be confirmed Durban
SAICEtr15/01808/18 
SARF12/0107/15

C Brooker
Matt Braune
Alaster Goyns

sybul@sarf.org.za / 
tshidi@sarf.org.za

Concrete Road Design 
and Construction

26 July 2017 Cape Town
SAICEtr15/01802/18
CSSA-N-2013-08

B Perrie
Dr P Strauss

sybul@sarf.org.za / 
tshidi@sarf.org.za

30 August 2017 Durban

12 September 2017 Midrand

Traffic Signals Design 
and Optimisation – with 
special emphasis on BRT

29–30 August 2017 Bloemfontein
SAICEtr15/01803/18 
SARF14BRT09/17

Dr John 
Sampson

sybul@sarf.org.za / 
tshidi@sarf.org.za

Construction of G1 Bases 19 September 2017 Port Elizabeth
SAICEtr15/01809/18
SARF14/9103/17

E Kleyn
sybul@sarf.org.za / 
tshidi@sarf.org.za

Pavement Rehabilitation 
by Recycling/Bitumen 
Stabilisation

Date to be confirmed TBC

SAICEtr15/01810/18 
SARF15/0004/18 
SAICEtr15/01807/18* 
SARF15/0041/18* 
* Assignment

Prof Kim Jenkins / 
D Collings / 
K Louw

sybul@sarf.org.za
tshidi@sarf.org.za

SAICE / Mentoring 4 Success
One-day Workshop – 
Foundations in Structured 
Mentoring in the 
Workplace

12 September 2017 Gauteng SAICEbus16/01894/19
Philip Marsh / 
Celestine Jeftha

info@m4s.co.za

Mentors Masterclass 
in Engineering and 
Construction

12–13 September 2017 Gauteng SAICEcon14/01675/17
Philip Marsh / 
Celestine Jeftha

info@m4s.co.za
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If you would like to discuss any topics that you feel are relevant to SAICE 
members, scan the QR code alongside to access SAICE’s blog.

Candidate Academy
Course name Course dates location

CPd Accreditation 
number

Course 
Presenter

Contact

Road to Registration for 
Candidate Engineers, 
Technologists and 
Technicians

24 July 2017 Durban

CESA-861-05/2019
Allyson Lawless 
Stewart Gibson

lizelle@ally.co.za

12 September 2017 Midrand

Pressure Pipeline and 
Pump Station Design 
and Specification – a 
Practical Overview

20–21 September 2017 Cape Town

CESA-872-05/2019 Dup van Renen lizelle@ally.co.za

11–12 October 2017 Midrand

Road to Registration for 
Mature Candidates

27 July 2017 Midrand

CESA-948-11/2019
Peter Coetzee 
Stewart Gibson

lizelle@ally.co.za

20 September 2017 Cape Town

2 November 2017 Durban

23 November 2017 Midrand

Getting Acquainted with 
Road Construction and 
Maintenance 

24–25 July 2017 Midrand CESA-870-05/2019 Theuns Eloff lizelle@ally.co.za

Getting Acquainted with 
General Conditions of 
Contract for Construction 
Works (GCC 2015)

3–4 August 2017 Cape Town

CESA-873-05/2019 Theuns Eloff lizelle@ally.co.za14–15 August 2017 Durban

23–24 October 2017 Midrand

Getting Acquainted with 
Sewer Design

6–7 September 2017 Cape Town

CESA-871-05/2019 Peter Coetzee lizelle@ally.co.za

21–22 November 2017 Durban

Getting Acquainted 
with Basic Contract 
Administration and 
Quality Control

17–18 August 2017 Midrand CESA-864-05/2019 Theuns Eloff lizelle@ally.co.za

In-house courses are available. To arrange, please contact: 

Cheryl-Lee Williams (cheryl-lee@saice.org.za) or Dawn Hermanus (dawn@saice.org.za) on 011 805 5947.

For Candidate Academy in-house courses, please contact: 

Dawn Hermanus (dawn@saice.org.za) on 011 805 5947 or Lizélle du Preez (lizelle@ally.co.za) on 011 476 4100.
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Western Cape,  
South Africa 

t: +27 (0)21 918 4488
e: info@usb-ed.com

Gauteng,  
South Africa 

t: +27 (0)11 460 6980
e: info@usb-ed.com

KwaZulu-Natal, 
South Africa

t: +27 (0)31 535 7117
e: info@usb-ed.com

Dar Es Salaam,  
Tanzania

e: tanzania@usb-ed.com

Rest of Africa

t:  +27 (0)11 460 6980
e:  africa@usb-ed.com

Addis Ababa,  
Ethiopia

e: ethiopia@usb-ed.com

Senior Project   
Management Programme
CPT   (Starting August) 
DBN (Starting July)  
JHB  (Starting August)  
WINDHOEK (Starting October)

Time out of the offi  ce: 15 days over   
3 study blocks

For career project managers and recognised   
by PMSA in terms of the Senior Project Manager 
Designation.  

Project Management
CPT2 (Starting July) 

CPT3 (Starting October) 
JHB   (Starting July)  

Time out of the Offi  ce: 5 days only

For middle to senior managers who  
need to launch or manage projects.

Project Management 
Principles and Practices
DBN (Starting September)  
JHB  (Starting July) 
KIM  (Starting October)  
QTN  (Starting June)
UTN  (Starting September) 

Time out of the offi  ce: 3 days only

For middle to senior managers managing  
projects and requiring increased technical skills.

Visit 
www.usb-ed.com 
for course information
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