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ON THE COVER
Bosun aims to produce a complete kerb 

off ering, with distinct advantages for 

engineers and installers alike. Bosun was 

the fi rst current manufacturer to obtain 

the SANS 927 certifi cation. Presently 

there are still only three SABS-approved 

manufacturers of precast kerbs, and 

two of them are Bosun factories
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F R O M  T H E  C E O ’ S  D E S K

Stand up for the Champions

IN SOUTH AFRICA our political leader-

ship is sometimes referred to as the song 

and dance brigade. A well-known South 

African comedian jests that it is only in 

South Africa that people dance when 

they are angry – building from a gentle 

conversational disagreement, into a rowdy 

argument, and fi nally into a vociferous 

dance and chant that we call the toyi-toyi. 

Th is is just another social characteristic 

that makes South African society au-

thentic – an exclamation of furious rage 

accompanied by the foxtrot. Perhaps there 

is an anger management lesson here on 

how to deal with confl ict resolution and 

offi  ce squabbles. 

We have been accused in South Africa 

for celebrating too much, but I am of 

the opinion that when it really matters, 

we don’t celebrate enough. And South 

African civil engineers have much to cel-

ebrate. SAICE held its annual awards gala 

dinner on 11 October 2011 – a marvellous 

event with some 350 guests in attendance. 

Our president, Seetella Makhetha, 

delivered a sterling welcome address, 

touching on ethics and anti-corruption in 

the civil engineering business. As presi-

dent of SAICE this year, Seetella has in 

fact made it a priority to ‘preach’ against 

unethical behaviour in the industry.

SAICE introduced new awards this 

year, including Engineer of the Year, 

awarded to Dr Chris Herold from Umfula 

Wempilo Consulting in Johannesburg, 

for his sterling contribution to the water 

sector; and Young Engineer of the Year, 

presented to Andrew McKune – a bright 

young fi reball employed by Vela VKE 

Consulting Engineers in Durban. Andrew 

happens to be the chairman of the SAICE 

Durban Branch – the same branch that 

picked up the Branch of the Year Award. 

Th is year SAICE also introduced the 

Civil Engineering Accolade to honour 

projects that masterfully capture the 

essence of civil engineering and that, at 

the same time, engage broader socio-eco-

nomic enhancement imperatives through 

infrastructure development. Th e award 

for 2011 was presented to the prestigious 

Gautrain Rapid Rail Link project, which 

comprises the 80 km state-of-the-art, 

world-class, modern, high-speed rapid 

rail network – the fi rst in Africa. Th e 

network includes some 15 km of tunnels 

in Johannesburg, and 10,5 km of viaducts 

along various sections of the route, while 

the balance of the line is on surface or in 

shallow open cut. With ten stations along 

the route, a rapid rail artery of this magni-

tude gives rise to profound new economic 

opportunities.

I want to celebrate South African civil 

engineering. We haven’t celebrated, not 

even after our tremendous contribution 

to a successful football World Cup. With 

reference to the World Cup, despite local 

and international noises about incapacity 

and inabilities, our world-class stadiums, 

the new Gautrain Rapid Rail Link system, 

and other projects, confi rmed that South 

Africans can dream with deadlines. When 

fi rst-world sceptics and cynics said we 

would fall fl at, we raised magnifi cent sta-

diums. Not only did we rise to the occasion 

and deliver on demand, but much to our 

encouragement we proved to ourselves, 

and to the rest of the world, that the people 

of this nation and South African civil engi-

neering are not to be trifl ed with.  

Th at being said, and with a slight 

diversion, I maintain my position that in 

order to overcome the current infrastruc-

ture development challenges, national 

government needs to apply the same 

approach we adopted for the World Cup. 

Th e current challenges are certainly not 

due to insuffi  cient funding or defi cient 

engineering resources. It is, I believe, a 

matter of political will and the re-capa-

citating of the technical echelons within 

government structures. 

Civil engineers need to be reminded 

that our work – the establishment of 

infrastructure – is vital for our nation. 

And we need to be reminded that our 

work makes a diff erence in the day to 

day lives of our people. South Africa is a 

better place because civil engineers exist. 

Not many vocations can make that claim 

with conviction. Th e awards evening was 

opened with the singing of the national 

anthem – a fi tting proclamation for South 

Africa’s civil engineers who take on the 

challenge of infrastructure development. 

I would dare to say that the hopes and 

aspirations of 50 million South Africans 

rest on our shoulders.  

SAICE, and other built environment 

voluntary organisations, hosted very suc-

cessful awards events in recent months. 

In the face of corruption and malpractice, 

in the face of government’s inability to 

administrate engineering projects, and in 

the face of severe challenges in providing 

engineering services to our people, we 

have again risen to the occasion.  

In this light, the awards should be 

perceived as an altar, a monument and a 

point of remembrance. For each time we 

lift our gaze upon that monument, we 

remind ourselves of our past, our present 

and divine provision, and we are encour-

aged and strengthened as we again realise 

what we, together, can muster to bring 

about achievements – for our families, 

our community, our nation, and for the 

greater good of mankind. 

Congratulations to all winners of 

the SAICE Civil Engineering Excellence 

Awards for 2011. 

NOTE: 
We will be featuring all the award-

winning projects in the December edition 

of our magazine. 
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OVERVIEW
Bosun recently launched a precast channel 

kerb to further expand its range of SABS-

approved, dry-cast concrete kerbs. Bosun’s 

state-of-the-art German block-making 

machines and moulds enable the company 

to produce a wide variety of concrete 

pavers and kerbs. Kerbing, in particular, 

can be produced much more eff ectively 

and accurately using these machines, 

rather than through the traditional wet-

casting methods. 

David Wertheim Aymes, CEO of 

Bosun, says that their channel kerb is 

available in 200 mm widths, and lengths 

of 1 000 mm and 330 mm. “Our German 

mould arrived in August and we have 

already started supplying these kerbs to 

the market. Th e response has been very 

gratifying.”

VARIOUS METHODS
Channel kerbs are used to prevent the 

degradation of road surfaces and road edg-

ings by carrying the fl ow of rainwater to the 

nearest catch pit in the channel created be-

tween the channel kerb and the barrier kerb. 

Channel kerbs can either be cast in 

situ, or precast to then be installed on site. 

In situ channel kerbs are usually shuttered 

and cast before the fi nal base layer of ag-

gregates is placed, while precast channels 

are installed at the same time as other 

kerbing. Th e alternative in situ option is 

when asphalt is laid up to the barrier kerb, 

and a space is then cut for a channel kerb, 

after which it is fi lled with concrete. Th is 

is called the cut-out method.

According to Wertheim Aymes the 

advantages and disadvantages of the 

above-mentioned methods can be sum-

marised as follows:

IN SITU KERBS
Shuttered method
Advantages

 ■ In situ kerbs seem cheaper if one takes 

only the cost of ready-mix concrete into 

account.

 ■ Some contractors believe that the 

sealing of the concrete against the 

layer works can be better achieved 

with in situ kerbs. (However, because 

of shrinking, this belief might not be 

correct.)

Disadvantages 
 ■ Curing time on site takes a minimum 

of seven days, during which time equip-

ment cannot be used and construction 

cannot continue. Th is can be costly.

 ■ Th e erection of formwork for the 

casting of channels is time-

consuming and not always accurate.

 ■ Variable weather conditions 

could be detrimental to the 

curing of in situ channels.

 ■ Quality control of the concrete used 

in in situ channels is diffi  cult. 

 ■ Th e fi nishing of in situ kerbs is 

very labour intensive at times.

 ■ Heavy concrete trucks have to 

drive on the layer works when 

fi lling in situ formwork.

Cut-out method
Advantages

 ■ Th is variation of in situ limits the need 

for formwork, thereby keeping trucks 

from driving over layer works before 

these are sealed. 

Disadvantages:
 ■ Th is method of cutting into the asphalt 

is extremely labour intensive.

 ■ Th is method causes inaccuracies and 

other wastage.

 ■ Splashing of concrete can discolour the 

asphalt and the kerbs that had already 

been placed.

Precast kerbs
Advantages

 ■ Th ey are manufactured under controlled 

factory conditions, and quality consist-

ency is therefore much more manageable.

 ■ No curing time is required on site.

 ■ Th ere are no concrete trucks driving 

around on layer works.

 ■ Less equipment and less labour are 

required on site.

 ■ Th e surface is consistent, while in the in 

situ method there will always be slight 

surface variances from one batch to the 

next.

 ■ Precast channel kerbs off er an accurate 

datum line for a grader.

 ■ Th e greatest advantage is the speed 

of installation. Installation of precast 

channels could be up to three times 

quicker than in situ channels.   

Expect the Best 
Bosun redefi nes kerbs in South Africa

1
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Disadvantages
 ■ Th e sealing of concrete against the 

layer works might be more diffi  cult to 

achieve, but with modern sealants this 

can be overcome.

Th e choice of kerb and channel combina-

tion is made by the engineer, if necessary 

with the aid of the municipal/road au-

thority guidelines. Th e choice or preference 

varies from one geographical region to the 

next, and also depends on local tradition.

GUARANTEED QUALITY
Bosun’s ideal has always been to produce 

a complete kerb off ering, with distinct ad-

vantages for engineers and installers alike. 

Bosun was in fact the fi rst current manufac-

turer to obtain the SANS 927 certifi cation. 

Presently there are still only three SABS-

approved manufacturers of precast kerbs 

(two of them are Bosun factories – one in 

Gauteng and the other in Port Elizabeth). 

Unfortunately there are manufacturers 

who claim to produce kerbs according to 

SABS specifi cations, although their products 

really only conform to the prescribed SABS 

form and measurements, whereas the com-

panies whose kerbs carry the offi  cial SABS 

mark of approval apply continuous vigorous 

testing to ensure consistent compliance, 

thereby off ering peace of mind (enhanced by 

the availability of a recourse) to customers 

and installers alike. Tax payers and investors 

expect infrastructure to last. According to 

Wertheim Aymes, one of Bosun’s corner-

stone philosophies is therefore to produce 

sound infrastructure today in order to allow 

society to prosper tomorrow.

Wertheim Aymes concludes: “We 

are committed to consistently improving 

our product off ering to the market and 

to produce products that add value to 

our customers’ lives. Towards the end of 

2011 we will introduce a transition kerb to 

overcome problems surrounding the com-

plicated in situ casting between diff erent 

kerb shapes. We are confi dent that these 

new kerb off erings would complement our 

existing range and would off er real value 

to our customers. Th is is merely one of the 

ways in which we are trying to live up to 

our slogan: Expect the Best!” 

1  The problem with formwork! In situ channels 

curing under plastic in the foreground

2  The accuracy of precast kerbs

3  Bosun’s recently launched 

precast channel kerb 

4  Kerbs leaving the Bosun Factory

2

4

3
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THE THREE ARTICLES FROM the 

CEO’s desk in the June, July and August 

2011 editions of Civil Engineering make 

for interesting and thought-provoking 

reading. In many senses they also make 

depressing reading in their insights into 

the current situation in the civil engi-

neering industry. In spite of the guarded 

optimism of the CEO we are actually 

facing a potential disaster in the coming 

years. How can we as a developing 

country afford to have young, and not 

so young and experienced engineers, 

made redundant because government 

cannot get its “ducks in a row”? With 

50 years of experience in the consulting 

industry in many parts of the world, 

which has given me great satisfaction, it 

saddens me that this experience is being 

denied to many young and enthusiastic 

new entrants.

The fee scales that were determined 

by the Public Works Department on 

behalf of government (and which were a 

good basis for payment and negotiation) 

have fallen by the wayside (courtesy, 

I believe, of the competition commis-

sion) and government now even has the 

nerve to expect discounts on these very 

same fees, as noted by the CEO. The 

public procurement system now judges 

everything on price. Bear in mind that a 

recent judicial ruling now makes it ef-

fectively illegal to consider the technical 

merits of a submission. The expertise 

that firms have built up over the years 

in most cases will now be of very little, 

if any, value in the process. What are 

the implications?

A recent proposal with which I was 

involved used the two-envelope system 

where the technical merit of the pro-

posal is evaluated first. The proposals 

are supposedly ranked solely on their 

technical merit and innovative ideas put 

forward. However, the ranking of the 

technical proposals then falls away in its 

entirety as the final evaluation is based 

solely on the price offered (90 points 

out of 100 for price, and the remaining 

10 for BEE compliance.) There is no 

weighting for the technical excellence 

offered. It is worth remembering that 

organisations such as the World Bank, 

the EU, the African Development Bank 

and other development organisations 

place a far greater weight on the tech-

nical skills offered than the price of-

fered. Consulting firms survive on their 

technical skills and innovation, and 

to deny them the right to compete on 

this basis will destroy the industry. The 

whole system needs to be rethought, 

and organisations like the CIDB 

(Construction Industry Development 

Board) need to do their homework. 

Unlike a construction tender, the offers 

for a design appointment in most cases 

lack a full definition of the problem and 

the request for proposals must recog-

nise and weight the response. The price 

differentials between competing bids 

are generally small in relation to the 

project cost.   

There is now also the further risk 

that the Client, having selected the 

winner on price, is going to suggest 

to the low bidder that he uses the best 

technical solution identified in the tech-

nical appraisals, but not offered, by the 

winner. It has happened and I submit 

that this is corrupt, does not conform 

to the intentions of the process laid 

down by the CIDB and is also a viola-

tion of the intellectual property rights 

of the firm that offered the proposal. 

This contains more than the seeds of 

destruction of the consulting firms in 

this country, and particularly of the 

small to medium size firms. We will see 

either the demise of many firms or more 

rapid amalgamation followed by a major 

increase in the bid prices for projects. 

The larger firms with their broader 

base, and possibly more international 

work, are more able to carry the costs 

of tendering. There also are major im-

plications in this scenario for providing 

O P I N I O N 

Robert Blyth

Consultant: HHO Africa (semi-retired)

021 671 8326

rgblyth@telkomsa.net

A bleak future for 
civil engineering?
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the sound training that the graduates 

now emerging will require. It may have 

serious consequences for the BEE prac-

tices that are emerging, and will not be 

able to build the skills base that they 

would have to have. 

A brief comment about the perform-

ance of Prof Kader Asmal during his 

tenure as the Minister of Water Aff airs is 

merited at this point. His success was in 

large measure due to the excellent team 

of engineers at his disposal, who were 

able to make things happen. Th e latest 

SAICE score card (see May 2011 maga-

zine, Ed) shows the extent to which this 

critical department has been stripped of 

its expertise, and we now see the depart-

ment headed not by an engineer, but by 

a human resources or some other non-

technical person. Can we sustain this? 

Many may consider this vision of the 

future unduly pessimistic, but I do not 

believe that it is that far-fetched. One 

of the spin-off s of the ineffi  cient way in 

which projects are procured is already the 

shortage of jobs for civil engineers and the 

resultant redundancy. Add to this the fact 

that over the past fi ve to seven years the 

intake of students to civil engineering at 

university has increased sharply and we 

are now facing the unbelievable prospect 

of being able to provide only a portion of 

the necessary jobs to train these young 

and eager graduates. Watch the graduate 

unemployment rise faster over the next 

three years. Add to this the redundancy 

or retirement of the skilled engineers who 

would have to train the youngsters and 

the outlook is grim. Th e SAICE score card 

provides stark evidence of the need for 

engineers to improve the quality of life of 

the less fortunate people of this country.  

What concerns me is that I see 

nothing being done by the organisations 

that set the rules (the CIDB) and our 

professional organisation (ECSA), and 

only the limited efforts of the SAICE. Is 

it not time that these defects are dealt 

with vigorously and engineers restored 

to their rightful place where they can 

get on with the job of developing and 

building the country? We have done 

it before and can do it again, provided 

there is no more delay.  

A brief comment about the 

performance of Prof Kader Asmal 

during his tenure as the Minister of 

Water Affairs is merited at this point. 

His success was in large measure due 

to the excellent team of engineers 

at his disposal, who were able to 

make things happen. The latest 

SAICE score card shows the extent 

to which this critical department 

has been stripped of its expertise, 

and we now see the department 

headed not by an engineer, but by a 

human resources or some other non-

technical person. Can we sustain this?
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O P I N I O N 

Jeff Pipe

Project Manager

Archway Projects

archwayprojects@inx.co.za

SMME Contractor Development
THE GUEST LIST FOR the special 

celebration dinner for the contractors 

involved with preparing stadiums and 

infrastructure for the 2010 World Cup 

clearly revealed that our construction 

industry, sixteen years after democracy, 

is still managed predominantly by white 

businesses and business people.

Government realises that it needs to 

address this imbalance and is trying to 

implement a development programme 

for SMME (small, medium and micro en-

terprises) building and civil contractors. 

But if we are truly serious about SMME 

development we will need to do a lot more 

than introduce new policies. Th ere is, 

simply put, a clear limit to what new or 

modifi ed policies can achieve in the quest 

for industry transformation. 

It is one thing getting an SMME con-

tractor onto a project, but if the adminis-

trators of the project are not suffi  ciently 

committed to the SMME contractor's 

development, very limited progress will 

occur, regardless of which company 

names are listed on the formal project 

documentation.  

Indeed, to achieve successful SMME 

development of the sort government 

desires, it will surely be necessary to re-

structure major portions of the project life 

cycle to ensure that each phase is explicitly 

geared towards SMME development. 

For example, an obstructive or in-

experienced professional team (which 

includes engineers, architects, quantity 

surveyors, etc) can put huge pressure on 

even the most experienced contractors. In 

this context an SMME contractor would 

be better off  not being awarded the works. 

Trying to complete the project under the 

wrong professional team could actually 

fatally damage the SMME concerned. 

An inexperienced, or perhaps over-

committed, professional team results in: 

impractical construction details being 

developed, late information being issued, 

incorrect construction sequences being 

identifi ed, incorrect interpretations of 

contractual conditions, and a generally 

reactive approach to the project. Th is is 

a very negative environment in which 

to operate – one that frequently places 

undue pressure on the SMME contractor 

and can actually harm rather than drive 

sustainable SMME development. 

It may also be necessary to re-look 

traditional conditions of contract. Pay 

cycles may need to be reviewed, with 

retention amounts and periods adjusted 

and penalties examined in far greater 

detail. Many SMMEs are simply, due to 

their size, unable to cope with industry 

standard arrangements – if the contract 

is executed according to industry norms 

the SMME stands in real danger of being 

crushed by the project rather than stimu-

lated by it. In the case where SMME con-

tractors have sub-contracted to a main 

contractor, it is incumbent on the main 

contractor to make these adjustments – 

and if they are not made the SMME will 

undoubtedly suff er. 

If the industry as a whole is committed 

to SMME development, then the client 

and/or the professional team must monitor 

the day-to-day management and execution 

of the works in fi ne detail, even becoming 

involved (or establishing eff ective mecha-

nisms through which to facilitate involve-

ment), where necessary, to ensure that the 

SMME contractor executes the works in 

accordance with the time, budget, quality 

and safety constraints. 

When the SMME contractor deviates 

from a project requirement or specifi ca-

tion, the administrator is going to need to 

get actively involved and assist the SMME 

contractor in fi nding a solution. Most 

contracts currently allow the adminis-

trator to put the contractor on notice, 

which makes the contractor responsible 

for fi nding a solution to correct the devia-

tion. But, if we are going to achieve true 

SMME development, this is simply not 

practical or advisable, given the inexperi-

ence of the SMME contractor concerned 

and the inherent requirement within 

SMME projects to grow skill levels.  

Th e bottom line is that our industry 

needs to factor SMME inexperience into 

its methodology if meaningful develop-

ment is going to occur. We all know we 

need to help where we can with devel-

oping SMME contractors, and that the 

current imbalance in our industry will 

lead to future complications for South 

Africa as a whole. It is crucial, however, 

that this mind-set is given eff ective prac-

tical shape when it comes to the project 

life cycle and general methodology. 

Without very clear, tangible interventions 

we stand in danger of being buried be-

neath our own good intentions.  
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Bridge City Railway Station Project
ensuring optimum levels of service through pedestrian simulation incorporating Virtual Reality (VR)

BACKGROUND AND INTRODUCTION
Situated in the Inanda, Ntuzuma and KwaMashu (INK) area, 

17 km from the Durban City Centre, the Bridge City development 

aims to bridge the social divides of the past to create a dynamic, 

vibrant city precinct that celebrates diversity and sustainability. 

Th e INK area was identifi ed as a critical development node due to 

the high levels of poverty. Th e precinct promises to be the retail, 

residential and investment destination of choice for approximately 

one million people living in the INK and Phoenix areas. 

When completed, total investment in this node will be in the 

order of R5 billion, resulting in the creation of 4 500 residential 

units and 230 000 m2 of mixed-use commercial fl oor area. Th e 

Bridge City node is expected to become a catalyst for economic 

growth in the sub-region. Th e extension of the rail service into 

the Inanda area has been identifi ed as a priority project in the rail 

plan that supports the eTh ekweni Transport Authority’s (ETA) 

overall public transport strategy. 

Th is project encompasses the construction of a 3 km rail 

spur from the existing Duff s Road Station to the Bridge City de-

velopment node in Inanda. Th e rail service is supplemented by a 

road-based feeder distribution service that links to the rest of the 

Inanda, Ntuzuma, KwaMashu and Phoenix areas. 

To facilitate the change of modes at Bridge City, an integrated 

road-to-rail modal interchange has been provided, incorporating 

a new commuter rail station, minibus-taxi rank, commuter bus 

rank and related commuter convenience, retail and other facili-

ties. Th e geographic location of Bridge City and the study area is 

shown in Figure 1.  

Th e intermodal facility will incorporate transport areas on 

diff erent levels, linked by stairs, escalators and lifts.  Bridge City 

will, in the near future, be linked to the existing Metro commuter 

line splitting into four rail lines, serviced at the station by two 

platforms to cater for the anticipated demand.  In addition, 40 bus 

bays and 150 taxi bays are being provided, including approximately 

1 000 parking bays, partly to support the Park and Ride concept.  

STATION DESIGN MODELLING APPROACH
Whereas pedestrian simulation modelling of railway station 

designs has in the past been undertaken to validate completed 

designs, the application of the PTV VISSIM microscopic mod-

elling software package by Goba for the completed new Bridge 

City station has led to a re-examination of station sizing prin-

ciples and a renewed focus on the level of passenger service.

Traditionally, railway stations were sized according to 

established sets of macroscopic principles based largely on 

matching predicted demand with f low rate capacities of in-

frastructure elements such as escalators, stairs, access gates 

(turnstiles) etc.

Study Area 1Study Area 1

Bridge CityBridge City

KwamashuKwamashu

Phoenix IndustrialPhoenix Industrial

MR93MR93

InandaInanda

DurbanDurban

1
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Th ese methods, however, do not consider the eff ects of 

“micro-peaking” (due to the pulse-like dynamics of the alighting 

process), nor the interaction of pedestrians with one another and 

the surrounding obstacles, giving rise to queuing. Delays due to 

time spent queuing at turnstiles and at other infrastructure items 

detrimentally infl uence the perception of the level of service. 

New ways of assessing queuing and turnstile requirements have 

been made possible by the application of pedestrian simulation 

modelling in the station design process.

Goba utilised PTV VISSIM, the world’s leading state-of-

the-art pedestrian simulation software, for the assessment of 

the Bridge City station, and together with the in-house VISSIM 

trained modelling team, recently assessed a further eleven 

railway station designs throughout South Africa. 

For stations such as Bridge City that provide vital inter-

changes between several public transport modes, pedestrian sim-

ulation and analysis are being employed  to provide an additional 

level of assessment to ensure that the levels of service required by 

the Passenger Rail Agency of South Africa (PRASA) are met.

As part of this project, three-dimensional (3D) visualisation, 

or Virtual Reality (VR), was conducted for the entire modal inter-

change, including the new rail spur to the interchange.

BRIDGE CITY PATRONAGE DEMAND 
Figure 2 shows the pedestrian volumes that needed to be accom-

modated by the Bridge City intermodal interchange. Th e transfer 

station is expected to accommodate no less than 20 000 inter-

changing passengers in the peak hour, excluding the 1 100 pedes-

trians with trip ends within the Bridge City Shopping Centre.

Such levels of demand at an interchange station with numerous 

internal origins and destinations result in dynamics that cannot be 

realistically predicted using static methods of calculation.
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In this case, pedestrian simulation modelling during the de-

sign process was used, not only to test the proposed architectural 

layout and associated levels of service based on static calcula-

tions, but also to provide input to the Virtual Reality (VR) model. 

Th e eff ectiveness of the evacuation potential of the station was 

also tested.

An early version of the station layout that was fully compliant 

with the manual station sizing requirements was activated with 

pedestrian simulation which provided longitudinal pedestrian 

density plots of various station infrastructure items such as plat-

forms, staircases (refer to Figure 3), concourses, turnstiles, foyers 

etc. Th e result of this analysis was compared to the acceptability 

criteria objectives of PRASA.

Th e pedestrian fl ow rate criteria on staircases, from platforms 

to concourse level, failed to meet the standards prescribed by 

PRASA, particularly during the afternoon peak period with the 

higher alighting loads. Th e design team responded by recom-

mending that both sets of escalators should run in the ascending 

direction during this time period only. Any passengers wishing 

to board during this time would have the option of using the 

stairs or the lifts.

Th e updated layout was then subjected to an evacuation as-

sessment where improvements to the escape door widths and 

platform ramp ends were proposed.

By responding to the key model fi ndings of the analysis of 

the initial layout, the design team could make changes based on 

sound reasoning. Furthermore, the eff ectiveness of the design 

was assessed according to the required level of service criteria, 

and the assessment of various scenarios provided the necessary 

confi dence that the optimised design would withstand dynamic 

load eff ects whilst providing acceptable levels of service for sta-

tion users.

4  Platform alighting VR simulation 

5  High Speed Access Gate (HSAG) arrangements at the concourse level

4
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Th e assessment has shown that the station design can accom-

modate additional passenger volume growth beyond that pre-

dicted for 2020 through appropriate scheduling of consecutive 

trains onto alternate platforms.

Th e advantages of pedestrian simulation have been recog-

nised by Goba’s transport planners as they advance the tech-

niques used to improve spatial requirements for pedestrians, 

particularly in railway station environments where the eff ects of 

“pulse loading” are diffi  cult to analyse.

Th e diverse possibilities that the VISSIM microscopic model-

ling environment can be used for, enable a wide spectrum of 

scenarios and events to be tested. A recent example is the station 

capacity analysis undertaken for the new Moses Mabhida railway 

station that needed to accommodate spectators during the 2010 

FIFA World Cup event. 

For this station, a “supply side” modelling assessment was 

undertaken to identify the maximum passenger loading that 

the station could safely accommodate. Once this volume had 

been determined, specifi c train coach numbers and appropriate 

headways during match days could be controlled in order not to 

exceed the calculated station capacity.

INCORPORATION OF VIRTUAL REALITY (VR)
In response to the client’s ambition of creating a world-class 

station facility, Goba, together with Sunovatech India, devel-

oped and tested a 3D VR simulation model. VISSIM output 

data (from the Pedestrian Protocol Data record) is processed 

using an advanced 3D VR Processor (SVR Bridge v5.1) that 

links this data with the objects created and designated in 3D 

Studio-Max, which then behaves exactly the same as the pe-

destrians modelled in VISSIM. 

Th is 3D model is then further enhanced by rendering pe-

destrians and draping infrastructure in standard or high-defi -

nition resolution, obtained from real-life photography. Over the 

past few years, VR in micro-simulation has provided a valuable 

6  Platform waiting area 

7  A view from the concourse area en route to the HSAGs

8  A view of the ticket sales booths and railing

9  Escalator movement simulation – the glass structure 

encapsulating the escalators is not merely an aesthetic addition, 

but has a specific function to restrict smoke ingress to the upper 

concourse level should a fire break out at platform level

6
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tool to evaluate complex infrastructure proposals. VR not only 

provides realistic visualisation but also refl ects detailed engi-

neering aspects. 

In addition to the VR model produced for the Bridge 

City public transport interchange, Goba utilised similar VR 

micro-simulation technologies for modelling the Cape Town 

station upgrade project and also to showcase the proposed 

new Umgeni Interchange in KwaZulu-Natal.  VR provides a 

new and unique platform to integrate micro-simulation, urban 

design and existing infrastructure to demonstrate to decision-

makers the functionality of the proposed environment before 

implementation.

With regard to the Bridge City railway station project, the 

VR simulation outputs were not only instrumental in under-

standing and testing the proposed design, but also provided a 

key visual tool for designers to explain the proposal to stake-

holders and the public. Typical examples of three-dimensional 

VR-rendered outputs for the Bridge City railway station are 

shown in Figures 4 to 9.

CONCLUSION
Goba’s application of VISSIM pedestrian simulation software 

to develop, optimise and validate railway station designs with 

respect to dynamic level of service criteria has enabled the fi ne-

tuning of platform, concourse, foyer, turnstile and staircase ar-

rangements to ensure that the most effi  cient use of space and the 

requisite levels of service are met.

Th e value of microscopic pedestrian modelling, undertaken 

through the various station infrastructure upgrade projects, 

has proved to be extremely valuable in terms of station design 

in South Africa. It is believed that microscopic modelling, cali-

brated to local pedestrian behaviour, should be considered as a 

compulsory aspect of the station design process, rather than a 

fi nal design check of spatial adequacy.
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Replacement of ageing AC water 
pipes in municipal jurisdictions 
challenges and innovations
BACKGROUND
eTh ekwini Water and Sanitation (EWS) 

completed an asbestos cement (AC) 

pipe replacement project under the New 

Engineering Contract 3 (NEC3) where 

1 600 km of ageing AC pipes were suc-

cessfully decommissioned and replaced 

with modifi ed polyvinyl chloride (mPVC) 

pipes over a three-year period from July 

2007 to June 2010, at a cost of R1,9 billion.

BKS were appointed for the design 

and supervision of the replacement of 

600 km of these pipes, which had reached 

the end of their useful life. Th ese pipes 

were generally more than 40 years old and 

had lost structural strength due to the 

leaching of lime (calcium hydroxide) from 

the cement matrix within the walls of the 

pipe and were prone to frequent breakages 

and leakages.

Th e pipe replacement method was 

predominantly by open trench and hand 

excavation. However, trenchless technolo-

gies in the form of moling, pipe bursting, 

slip-lining and pipe-jacking were also 

engaged.

Th ere are tens of thousands of kilome-

tres of ageing AC water mains in service 

in South Africa – spread over numerous 

municipalities – that will require replace-

ment in the future. 

Regulations are in place for the 

handling of AC in South Africa. Th ese 

regulations will probably become more 

stringent with time, to fall in line with 

internationally accepted norms. As an 

example, pipe cracking, which is still 

accepted in South Africa, is outlawed in 

many overseas countries, as the fragments 

that are left in the ground are regarded as 

active hazardous waste.

Th is article addresses the decommis-

sioning and replacement of AC pipes, and 

the engineering challenges associated 

with these projects.

CHALLENGES AND INNOVATIONS
Although the nature of the scope of work 

in replacing AC pipes can be considered 

1   Pipe burst in Old Richmond 

Road under 100 m head

1
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‘basic’, there were many challenges en-

countered that required innovative and 

mitigating measures. Th e following are 

worthy of special mention:

 ■ Due to the lack of accurate ‘as built’ 

information, extensive fi eld investiga-

tion was required to verify all available 

data given prior to the design of the 

reticulation system.

 ■ Many of the reservoir zones were not 

discrete and it was important to set 

up a hydraulic model to check how 

the system operated, and to assist 

with the design of the new reticula-

tion with regard to demands, pipe 

sizes, pressures, fire fighting f lows, 

zone dividers and pressure reducing 

specials. It was important to check 

and calibrate the development of the 

model using field testing by experi-

enced field personnel.

 ■ Wayleaves and accurate details of 

service provider infrastructure were re-

quired early in the design stage in order 

to minimise clashes with these services 

when positioning the new pipes.

 ■ Maintaining suffi  cient pressure and 

reducing excessive pressure in the 

reticulation network needed particular 

attention. It was critical to position 

pressure reducing valves at the correct 

location together with the correct set-

tings. Th ese reduced pressures in the 

system needed to adequately satisfy and 

maintain fi re fi ghting fl ows.

 ■ Records of in-line sprinkler mains to 

properties were not available or accu-

rately recorded. On-site investigations 

were required to determine if build-

ings were serviced by sprinkler mains. 

Sprinkler main connections that could 

not be determined on site or from 

records required further fi eld inspec-

tion by CCTV cameras.

 ■ Due to the numerous services typically 

encountered in municipal reserves it 

is not practical to dig by machine and 

most of the excavation was executed 

by hand. Th is type of project therefore 

creates labour-intensive construction 

opportunities for local labour.

 ■ High rock levels created problems, as 

generally rock could not be blasted, and 

removal by mechanical means proved 

to be expensive and time-consuming. 

Th e option of constructing rider mains 

to service water users and then relaying 

the new pipes in the existing trench was 

often selected as the preferred option.

 ■ It was a requirement to keep the 

water service live, so the method of 

piggy-backing was adopted, where pos-

sible, to minimise disruption to water 

users. New mains were installed while 

keeping the existing service live. Th ese 

mains were laid, tested and disinfected 

and then, over a short period of time, 

tied into the existing mains and ener-

gised. House connections were then 

individually tied into the new main and, 

on completion, the old main was dis-

connected and decommissioned.

 ■ While decommissioning the old mains, 

valves and fi ttings were removed to en-

sure that the main was ‘dead’ and that 

no water remained in the old system. 

Th is also prevents any possible illegal or 

incorrect re-connection and pressurisa-

tion to the old system at a later date.

 ■ While decommissioning the old mains, 

ghost mains and connections were 

often encountered that caused leakages 

and backfl ows in the system. Often ex-

tensive trial excavations and pits were 

required to locate the position of the 

ghost lines.

 ■ CCTV footage revealed that most of the 

old cast-iron or steel bends, tees and 

fi ttings were severely blocked by pipe 

crustations. Th is would impede the fl ow 

through the pipes under peak or fi re 

fi ghting fl ow conditions. Th ese fi ttings 

were removed and replaced under the 

pipe replacement project.

 ■ Th e tie-ins often proved to be complex, 

with a large number of shut-downs 

required to connect to the new mains. 

Often large areas needed to be shut 

down. Planned tie-in meetings with 

municipal operations personnel were 

required to avoid problems and delays.

 ■ In heavily congested and highly traf-

fi cked areas in CBDs and industrial 

townships, open trench excavation was 

not the preferred option. A pilot project 

using a Dutch system was therefore 

used where a close-fi tting structured 

HDPE pipe was placed inside the 

existing AC main. Extensive up-front 

work was required for this work where 

in-line specials, pits, rider mains, traffi  c 

accommodation etc, needed to be 

addressed. Mixed laying of CID and 

COD AC pipes with diff erent internal 

diameters causes problems with the 

close-fi tting piping system.

 ■ Due to the volume and extent of the 

work it was important to set up moni-

toring systems so that material arriving 

on site could be stored and tracked to 

its constructed position. Th is was nec-

essary should defects be identifi ed at a 

later date, requiring replacement.

 ■ It was necessary to have the pipes and 

fi ttings that were constructed, surveyed 

frequently to identify the ‘as built’ posi-

tion prior to trench backfi lling.

 ■ It was critical to prevent contamina-

tion or dirt ingress into the pipes, as 

the water was being used for direct 

human consumption. Th e disinfection 

and fl ushing of pipes, and the testing 
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of water prior to connecting to the 

existing water system, were carefully 

monitored and recorded.

 ■ AC is a regulated substance and is 

considered hazardous. All handling of 

the asbestos pipe was therefore carried 

out under controlled measures. Where 

practical, the old AC pipe was left 

buried in place.

AGEING AC PIPES
AC pipes comprise 85% Portland Cement 

and 15% asbestos fi bres. As these pipes 

age they lose structural strength due to 

the leaching of lime (calcium hydroxide) 

from the cement matrix within the walls 

of the pipe. To try and prevent this rate 

of leaching, new AC pipes were dipped 

in bitumen from the mid-1980s. Th is ac-

tion applied some relief, but the bitumen 

coating has also been found to fl ake off  

the inner wall, leaving the pipe unpro-

tected. Th is bitumen can now often be 

found in strainers installed on the system.

As these pipes reach their useful 

design life excessive water losses are expe-

rienced due to leakages. Because these are 

underground they often go undetected. 

High maintenance costs are also incurred 

due to frequent bursts, which are com-

pounded where water pressures in the 

water reticulation system are high.

EXTENT OF AC PIPES IN SOUTH AFRICA
AC pipes were readily available and have 

been a popular choice of pipe material in 

South Africa from the 1940s. Many mu-

nicipalities in South Africa have AC pipes 

within their water reticulation systems. 

Th ere are probably tens of thousands of 

kilometres of buried AC pipes in munici-

pal jurisdictions throughout the country. 

A large portion of these pipes will be 

either at the end or be nearing the end of 

their useful design lives and would need 

to be replaced in the near future.

FUNDING FOR AC PIPE 
REPLACEMENT IN SOUTH AFRICA
Th e average cost to replace secondary AC 

pressure pipes is in the order of R1 000/m. 

Tens of billions of rand would therefore 

be required to replace the existing AC 

pipes in South Africa, as and when they 

reach the end of their useful or design 

lives. Appropriate funding mechanisms 

would need to be obtained and secured 

for this purpose.

ASBESTOS CEMENT HEALTH RISKS
Th ere is evidence indicating that the 

ingestion of asbestos fi bres is considered 

a health hazard, although this evidence is 

not as conclusive as for airborne asbestos.

Asbestos-related diseases include 

gastrointestinal cancers, asbestosis and 

mesothelioma.

Extremely high concentrations of AC 

fi bres have been recorded in drinking 

water in the USA. A sample in 2003 in 

Georgia showed contamination at 5,1 

billion fi bres per litre. At these concentra-

tions it is logical to expect that the drying 

of clothes (that had been washed in such 

water), either by the sun or mechanical 

drying machine, would produce AC air-

borne fi bres in the vicinity of the drying. 

Further research needs to be undertaken 

in this regard.

CONCLUSION
Municipalities throughout South Africa 

will need to seriously consider the re-

placement of their ageing AC pipes in the 

near future. Replacement costs are high 

and appropriate budgets would need to be 

raised. As the pipes reach their useful life, 

breakages and leakages become more fre-

quent, requiring additional maintenance 

and operational costs, as well as massive 

losses in water revenue to municipalities. 

AC is a hazardous material and poses se-

rious health risks to humans.  

2   Winching of Wavin HDPE Compact 

Pipe through AC pipe

3   Pipe crustation inside fitting
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Advancement of condition assessment 
technicques for large diameter pipelines

Condition assessment of ageing pipelines is a 

continual challenge in South Africa and around the 

world. Owners of large diameter water and wastewater 

pipelines face particular difficulties due to several 

factors, including severe skills shortages, and financial, 

environmental, demand and access restrictions. While 

desktop studies can identify pipelines with a high 

likelihood and consequence of failure, actual condition 

assessment data has traditionally been difficult to 

collect, especially in pressurised pipeline systems.  This 

information is particularly important when estimating 

the remaining useful life of a pipeline, or when 

considering repair or replacement programmes. A 

toolbox approach is required for the variety of pipeline 

materials and conditions encountered. Regardless 

of the technique used, collecting the information is 

critical to making informed decisions regarding any 

pipeline.  Rather than embarking on conservative 

and expensive replacement projects, inspection 

programmes enable significant cost savings through 

targeted repairs and rehabilitation

INTRODUCTION AND BACKGROUND
Recently, the SAICE Infrastructure Report Card for South Africa 

2011 (SAICE 2011) highlighted the dire condition of bulk water and 

sanitation infrastructure in South Africa, and identifi ed key chal-

lenges facing the industry. Th e Department of Water Aff airs (DWA) 

estimated that an annual re-investment of at least R1,4 billion is 

required to maintain current infrastructure in South Africa.

Internationally, the situation with regard to bulk water 

and sanitation infrastructure is very similar. In 2005 the 

American Society of Civil Engineers’ Report Card for America’s 

Infrastructure gave water and sanitation systems a D-rating 

(ASCE 2005). Th e need to develop a system of sustainable infra-

structure and spend billions of dollars on infrastructure over the 

next 20 years has also been identifi ed and documented (USEPA 

2005 & AWWA 2001). 

In the face of this ever growing challenge, it is critical that 

water utilities spend their funds wisely on maintaining their 

bulk conveyance systems by identifying specifi c sections of pipe-

line in need of rehabilitation or replacement instead of replacing 

entire pipelines based on decision-making criteria such as recent 

failures, age, material, and risk and consequence of non-supply. 

To eff ectively manage buried infrastructure, accurate and eff ec-

tive techniques and technologies must be applied to assess the 

condition of the assets and gather information to make the best 

engineering decisions possible.  

Th is article will focus on the toolbox of technologies currently 

available (or in advanced stages of development) to accurately 

assess the condition of pressurised bulk conveyance pipelines. It 

will further highlight the ability of most of these technologies to 

inspect pipelines while in service, thereby avoiding the risk and 

cost of exposing or de-commissioning the pipelines.
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EFFECTIVE MANAGEMENT OF BURIED INFRASTRUCTURE
Buried infrastructure has a limited life span. It has been docu-

mented that the service life of a pipe is often shorter than the de-

sign life that was originally anticipated. In addition, not all pipes 

installed in the same year, will fail in the same year (Livingston 

2008). Th e service life of a pipeline is aff ected by corrosion (both 

internally and externally), manufacturing processes and material, 

poor installation practices, third party damage, as well as inten-

tional or unintentional operational impacts during the lifetime 

of the system (i.e. uncontrolled drainage and recharge, transient 

pressure surges, etc).  Large diameter pipelines will fail when the 

pipe cannot withstand the applied internal and external forces 

anymore. However, the failure mechanism of large diameter 

pipelines is multi-faceted and complex to accurately predict. 

While catastrophic failures of large diameter pipelines are quite 

rare, the cost and risk of reactively repairing a large diameter 

pipeline failure could be signifi cantly higher than pro-actively as-

sessing and refurbishing or replacing aff ected pipe sections. Th is 

is an important consideration in deciding whether to pro-actively 

inspect, rehabilitate or replace a pipeline (Gaewski 2007).

In order to prevent such catastrophic failures and ensure the 

long-term viability and aff ordability of water transport, advanced 

risk management strategies should be considered (Baird 2011). 

Th ere are now various levels of decision-making processes that 

are being used by utilities to minimise their operational risk, 

while also optimising the investment of their expenditure on 

repairs to preserve or even enhance the asset value of their pipe-

line infrastructure. Th e development of a pipe risk management 

strategy is a critical step in eff ectively managing major assets. 

Th e basic steps include:

 ■ Implementing comprehensive inspection programmes to ac-

curately assess the condition of pipelines using appropriate 

technologies.  

 ■ Conducting an engineering evaluation to identify and priori-

tise pipe sections in need of repair or replacement.

 ■ Implementing monitoring programmes to track the active 

deterioration of assets.

 ■ Developing risk management plans for the entire network to 

pro-actively allocate funds to where they are most needed.  

Knowing the condition of existing pipeline assets forms the basis 

of a sound risk management strategy. Tools and technologies avail-

able to assess the condition of pipelines are constantly evolving. 

Selecting the most appropriate technology is determined by the 

level of accuracy and pipeline coverage required. Th is, in turn, 

is guided by the risk profi le of the asset and the risk tolerance of 

the service authority, as well as availability of funding. A toolbox 

of advanced inspection technologies which can be applied, are 

described below.

CONDITION ASSESSMENT TECHNIQUES FOR LARGE DIAMETER 
PIPELINES 
A holistic and multi-disciplinary toolbox approach is required to 

ensure that relevant and appropriate information is gathered to en-

able an accurate assessment of a pipeline’s condition. Diff erent pipe 

materials and the type, level and accuracy of information required, 

will determine the type of survey methods and techniques used. 

Tethered leak detection and CCTV inspection 
Tethered inline leak location is a non-destructive and non-intru-

sive condition assessment technology that pinpoints the location, 

and estimates the magnitude of leaks and air pockets in bulk 

water pipelines of all material types with a diameter of at least 

300 mm. With over 1 600 km of inspections, this technology has 

proved sensitive to leaks as small as 0,02 litres per minute. Leaks 

are located in real time and their surface locations marked to an 

accuracy of less than 1 m. As illustrated in Figure 1, the system 

is inserted into a live pipeline through any tap of 50 mm or more 

in diameter. Carried by the fl ow of water, the tethered sensor 

head can then travel through the pipe for distances up to 2 000 m 

1   Typical set-up for Sahara insertion under live operating conditions

2a   and 2b  Combined acoustic leak detection and CCTV inspection 

equipment (a) and CCTV footage from an in-service pipeline 

with severe pitting corrosion and a failing lining (b)

1

2a

2b
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per survey. Th e position of the leak is located and marked on the 

surface in real time, facilitating subsequent repairs.

Th e latest development of the Sahara® system incorporates the 

ability to perform simultaneous acoustic leak detection and live 

Closed Circuit Television (CCTV) inspection on potable water 

mains. It is now possible to pinpoint the location of leaks while 

at the same time inspecting the internal condition of the pipeline 

using a combined acoustic hydrophone with integrated CCTV 

camera. Th e system uses the same Sahara insertion platform and 

is capable of being inserted into live pipelines (Figure 2).

Untethered free-swimming leak detection
Recognising the value of acoustic leak detection technology, yet 

realising some of the limitations associated with having a teth-

ered system, an untethered, free-swimming acoustic monitoring 

device called SmartBall® was developed.  

Th e free-swimming device consists of a foam ball containing 

an aluminium sphere with sensitive acoustic instruments 

(Figure 3). It is inserted into and extracted from a pipeline under 

live operating conditions through pig-launching facilities in oil and 

gas pipelines or through 100 mm diameter fl anged openings fi tted 

with a valve (Figure 4) in water and wastewater applications.

The SmartBall technology was originally developed and 

successfully implemented for the water industry, and has now 

been refined for use in oil and gas pipelines larger than 100 

mm in diameter. SmartBall has been proved capable of de-

tecting leaks in liquid lines of less than 0,4 litres per minute, 

and development work is continuing to reduce the detection 

threshold still further.

Electromagnetic inspection and long-term monitoring of pre-stressed 
concrete pipelines
Electromagnetic or Remote Field Eddy Current/Transformer 

Coupling (RFEC/TC) inspection enables the detection of the 

actual numbers and locations of broken wires in an individual 

section of pre-stressed concrete pipe (PCP) at the time of 

inspection. Since becoming commercially available in 1997, 

RFTC/EC has become the industry standard in assessing the 

condition of PCP. This baseline is the most comprehensive 

piece of information available to an operator in trying to as-

sess the condition of a pipeline.

The number of broken wires alone is, however, not the 

only indicator of the probability of failure. A failure model for 

PCP has been developed (Mergelas 2001). The model is based 

on the combined strength of the concrete and steel liner, takes 

into consideration partial loss of pre-stress in the windings, 

and may be used to predict the failure pressure of a pipe sec-

tion with a given number of wire breaks. Depending on the 

operating pressure (including surge pressure) that the pipe 

may be subjected to, individual pipe sections can be priori-

tised for repair or replacement.  

3  SmartBall aluminium sphere contained within a foam ball

4   SmartBall insertion under live operating conditions

3
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Inspections were initially performed under drained or par-

tially drained (de-pressurised) conditions requiring the pipelines 

to be decommissioned. Th e inability of utilities to decommission 

their pipelines due to demand, risk or practical considerations, 

however, led to the development of a free-swimming inspection 

platform called PipeDiverTM.

PipeDiver
Th e PipeDiver system has been specifi cally designed for use in 

PCP pipelines that are live or cannot be taken out of service due 

to a lack of redundancy or operational constraints. PipeDiver 

is an innovative free-swimming tool that consists of a battery 

module, Remote Field Transformer Coupling (RFTC) module 

and a tracking module. Th e system is neutrally buoyant and has 

fl exible fi ns that are used to centre the tool within the pipe and 

provide propulsion. Its fl exible design ensures that PipeDiver can 

navigate butterfl y valves and bends in the pipeline, while travel-

ling long distances (Figure 5). Data is recorded and interpreted 

by an experienced analyst to pinpoint and quantify locations of 

distress. Compared to alternative methods of condition assess-

ment, the PipeDiver solution off ers signifi cant cost savings, as the 

pipeline remains in service, eliminating the need for dewatering 

and service shutdown.

Th e outcome of an inspection will provide a ‘snapshot’ of the 

condition of the pipeline. With the baseline condition known, 

the next step is to continuously monitor the pipeline to track 

whether it is actively deteriorating. 

Acoustic fi bre-optic monitoring 
Acoustic monitoring has been used since 1997 and is a proven 

technology for monitoring the condition of PCP. The major 

advantage of acoustic monitoring over other methods is the 

availability of real-time information on the deterioration rate 

of the pipe. Acoustic Fibre-Optic (AFO) systems enable cost-

effective monitoring of long lengths of pipeline. The AFO 

4
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system comprises a specially designed fibre-optic cable that is 

deployed inside a pipeline. 

When a tensioned wire embedded in a piece of PCP fails, its 

stored energy is released suddenly, causing a dynamic response 

in that section of pipe. Events that meet pre-set criteria are 

recorded and transmitted to a processing facility for analysis 

and reporting. Acoustic events that meet the criteria for a wire 

break are classifi ed as such and accurately located. Histograms 

are generated for each pipe stick, showing the quantity of both 

electromagnetic and acoustic wire breaks, which allow the Water 

Authority to determine when the pipe should be repaired or re-

placed (Galleher 2009).

AFO monitoring programmes are used worldwide to actively 

monitor PCP pipelines and provide Water Authorities with ac-

curate and real-time information on the condition of their infra-

structure and its rate of deterioration. It is therefore an eff ective 

way of determining the remaining useful life of the infrastruc-

ture, and guides rehabilitation and refurbishment programmes.     

Pipe wall assessment  
Metallic water pipelines have typically lacked viable solutions for 

condition assessment and inspection. Other than using indirect 

indicators, such as soil corrosivity, coating assessment and spot 

inspections, owners of pipelines have had limited choices to 

establish the accurate condition of assets. Signifi cant advances 

have been made in the past two years in pipe wall assessment 

technology on metal and non-metal pipelines. Several of these 

advances have recently been subjected to fi eld testing to confi rm 

their commercial viability (Laven 2011).

Acoustic pipe wall assessment
Acoustic pipe wall assessment relies on the known relation-

ship between the speed of sound in a pipe, and the thickness or 

stiff ness of the pipe wall. Th is technique has been employed for 

several years using pairs of external sensors to calculate average 

wall thickness between hydrants or service connections on dis-

tribution network piping. Recent advancements now allow this 

technique to employ in-pipe acoustic sensors, such as Sahara or 

Smartball, to provide average wall thickness measurements over 

much shorter pipe distances, thereby enabling reporting to a 

higher level of accuracy on large diameter pipelines. 

Inline electromagnetic testing     
Inline electromagnetic testing of metallic mains has been com-

mercially available for several decades, based on the Remote Field 

Eddy Current (RFEC) testing technique, also known as Remote 

Field Testing (RFT). Th e effi  cacy of this technique is well estab-

lished. However, the high cost and stringent pipe access require-

ments have resulted in limited use. Th is is particularly true for 

large diameter pipelines where the requirement for a near full-

diameter entry point is often not feasible. 

With the development of the PipeDiver in-service inspec-

tion platform for PCP pipeline inspection, RFEC inspections can 

now also be performed on metallic mains while they remain in 

service. Initial laboratory testing of the PipeDiver RFEC concept 

has indicated good sensitivity to moderate levels of corrosion. 

Magnetic fl ux leakage 
Magnetic fl ux leakage (MFL) is the most accurate method of 

metallic pipeline inspection using advanced non-destructive 

5

6



Civil Engineering | October 2011 25

testing methods. In-line MFL is used to scan the full circumfer-

ence and length of a pipeline at an extra-high resolution. MFL 

scans the pipe through linings to measure remaining wall thick-

ness and provides depth and location of metal wall loss (Pure 

Technologies 2011).

High-powered magnets are used to temporarily magnetise 

ferrous pipelines. Sensors are positioned to record any deviation 

in the fi eld. If the magnetic fi eld is uniform, there are no fl aws in 

the wall of the pipe. If internal or external fl aws are present, such 

as pitting or corrosion, the magnetic fi eld is distorted, and this 

distortion or ‘leakage’ can be measured by the sensors. 

New developments in this technique mean that contact with 

the pipe wall is not a requirement to accurately detect fl aws, al-

lowing for cement mortar or epoxy-lined ferrous pipes to now be 

assessed with great accuracy.  

Both shop tests and fi eld trials (Figure 6) have been com-

pleted successfully with MFL inspection tools (Hannaford 2010). 

Th e inspections yielded very accurate results and confi rmed that 

MFL is setting the new benchmark in the fi eld of ferrous metal 

pipe wall assessment. MFL inspection tools have subsequently 

been developed for the commercial water pipeline market 

(Figure 7).

CONCLUSION
Condition assessment of ageing pipelines is a continual challenge 

in South Africa and around the world. Th e weighted average 

age of South African water infrastructure is 39 years. Existing 

infrastructure is therefore reaching the end of its original design 

life, while new infrastructure is continually being added to keep 

up with growth in demand and expansion. Th is is increasing the 

maintenance burden on Service Authorities. At the same time 

serious constraints regarding skills, funding for maintenance and 

procurement processes are hampering the eff ective management 

of infrastructure.  

Th ere is an urgent need for a more holistic approach to infra-

structure management, considering life-cycle costing (including 

capital and operating/maintenance costs), instead of only capital 

expenditure as the most important performance indicator. In 

this regard, reliable, consistent and accurate data is crucial for 

maintenance planning, prioritisation and budgeting.  

In the face of this ever growing challenge, it is critical that 

water utilities spend their funds wisely on maintaining their bulk 

conveyance systems by identifying specifi c sections of pipeline 

in need of rehabilitation or replacement, instead of replacing 

entire pipelines based on decision-making criteria like recent 

failures, age, material, and risk and consequence of non-supply. 

To eff ectively manage buried infrastructure, accurate and eff ec-

tive techniques and technologies must be applied to assess the 

condition of the assets and gather information to make the best 

engineering decisions possible.  

A toolbox of advanced inspection technologies as described 

in this article has been developed to accurately assess pipeline 

infrastructure. Pipelines previously considered as candidates 

for replacement due to age and other risk factors can now be 

inspected with confi dence. Assessment and repair initiatives can 

typically be performed at a fraction of the cost of a replacement 

programme.

NOTE
The list of references is available from the editor.  

5   The PipeDiver’s flexible design allows transition 

through butterfly valves and bends

6   MFL field trials – verifying metal loss by physical inspection

7   MFL water pipeline inspection platform developed for commercial use
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Ensuring water supply 
for all towns and villages in South Africa
ALL TOWNS RECONCILIATION STRATEGIES STUDY
The Department of Water Affairs (DWA) has embarked on a 

nationwide programme to develop water reconciliation strate-

gies for all towns across the country. The initiative to develop 

a “Water Road Map” for South Africa at various scales was 

started by the Department in 2000, when the Water Situation 

Assessments for each major basin in South Africa was under-

taken. These studies were followed by the Internal Strategic 

Perspectives for each Water Management Area in 2004. 

Reconciliation Strategies for the major metropolitan areas and 

systems (e.g. Johannesburg/Pretoria, East London and Cape 

Town) were developed first. The implementation of these 

strategies is monitored by Strategy Steering Committees. The 

approach has now been extended to all other metropolitan 

areas, as well as to all towns and villages, or clusters of vil-

lages. The preparation of the strategies themselves, regardless 

of the size of the town, has involved a thorough documenta-

tion research and analysis of available information, evaluation 

of projected growth scenarios to assess water requirements 

over the next 25 years and identification of potential addi-

tional sources to meet this growing requirement. This article 

is based on the experience gained in the development of re-

conciliation strategies for the towns and villages in the DWA 

Southern Planning Region, i.e. surface water drainage areas in 

the Eastern and Western Cape Provinces.

Th e study was undertaken from a water resource perspective 

that took into consideration the overall scarcity of water in South 

Africa and the high cost of water transmission. Th erefore each 

strategy was developed in a template that provides an overview 

of the current situation, the current water resources, the bulk 

and reticulation infrastructure, the percentage of non-revenue 

water it produces and the Blue and Green Drop scoring in order 

to identify if a town, village or cluster of villages has a water re-

source or a water services problem. 

Th e large numbers of rural villages that occur in the eastern 

regions of the Eastern Cape were grouped as clusters to facilitate 

integrated water resource management, rather than the deve-

lopment of a huge number of stand-alone schemes. Towns and 

clusters of villages were studied in order of priority according to 

their current perceived water resource problems, and completed 

in that sequence. 

Th e main objectives of the study were:

 ■ to identify towns with an immediate need for 

high-intensity reconciliation studies 

 ■ to identify towns that do not need any water re-

source development interventions within the 

time frame of the reconciliation strategies

 ■ to provide fi rst order reconciliation strategies for all towns

 ■ to support the DWA Regional Offi  ces and WSAs 

(Water Services Authorities) with information relating 

to the water resources of all towns and villages

 ■ to provide information that can be included in regional 

and national water resource planning instruments, such as 

the National Water Resource Strategy (NWRS), Internal 

Strategic Perspectives (ISPs) developed by the DWA, 

and Catchment Management Strategies (CMSs) devel-

oped by CMAs (Catchment Management Agencies)

 ■ to provide information that can be included in planning 

instruments of local government to aid their alignment of 

local development plans and policies (e.g. Water Services 
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Development Plans (WSDPs), Integrated Development Plans 

(IDPs) and Spatial Development Frameworks (SDFs)) to 

national and regional strategies (e.g. NWRS, ISPs, CMSs).

It was not considered feasible or necessary to develop an indi-

vidual reconciliation strategy for each individual town or set-

tlement, but all towns and villages were addressed in the study. 

Towns, villages and settlements were grouped together into 

logical clusters based on their current water resources for which 

a single reconciliation strategy could be developed. Th e grouping 

of towns, villages and settlements was undertaken based on their 

current or proposed water supply schemes. 

Th e current water balance and the water infrastructure 

situation were established for each town or cluster of towns and 

villages, based on the available information. Data gaps were 

identifi ed and marked in the strategies for attention. Towns 

with a signifi cant water supply shortfall or data gaps beyond the 

scope of this study and/or requiring separate attention were ‘red-

fl agged’ for a detailed reconciliation study or further follow-up to 

improve the confi dence in the information.

CURRENT SITUATION OF WATER SUPPLY AT LOCAL MUNICIPAL LEVEL
Th ere has been a major emphasis in the past decade in addressing 

the backlogs in water supply infrastructure in the informal sub-

urbs of urban towns, and in rural areas, with many rural water 

supply schemes having been commissioned. Th ese schemes 

included both surface and groundwater supplies throughout 

the rural areas. Th e overall impression on the current situation 

of water supply at local municipal level while doing the study is 

discussed below for several relevant aspects.

Water requirements
Th e water requirements of communities and towns vary sig-

nifi cantly throughout the study area, depending upon factors 

such as the climatic conditions, level of service, socio-economic 

situation, wet industries, institutional capacity and consumer 

behaviour. However, there are guidelines, such as the Guidelines 

for Human Settlement Planning and Design (Red Book), on 

what constitutes an acceptable level of water consumption. Th e 

minimum domestic water requirement according to the WHO 

(World Health Organisation) is 25 ℓ/c/d, which equals the ac-

cepted norm for free basic water of 6 kℓ/month for a household 

of eight people. Th e DWA recommendations for low-income 

housing are 60 ℓ/c/d for planning purposes, while the water re-

quirements in more affl  uent, developed towns can easily increase 

to 250 ℓ/c/d. 

Th e dynamics of water use for each town may diff er, but for 

the purposes of this study it has been agreed to categorise the 

towns as discussed in the study’s Inception Report (DWA 2009). 

Th is categorisation is considered adequate to cover the majority 

of the towns in the Eastern and Western Cape. Table 1 presents 

the categorisation of ‘per capita’ water demands for each type of 

town (DWA 2009).

Based on these recommended water requirement scenarios, 

the theoretical average water requirement for domestic use is 

~110 million m3/a and ~210 million m3/a in the Western Cape 

and Eastern Cape, respectively, excluding the metropolitan 

areas. However, the water consumption seems to be signifi cantly 

higher due to some towns having a per capita use of more than 

400 ℓ/c/day, especially the coastal holiday towns along the 

Southern Cape coast, and other towns having signifi cant water 

losses. Th e data on actual water consumption needs to be im-

proved with good metering programmes, as this information is 

not readily available for most of the municipalities.

Water losses
Due to a lack of reliable data on water consumption, the calcu-

lated bulk water requirements are in most cases based on theo-

retical requirements. However, the water losses (either measured 

or calculated) are very high in many towns and there is often no 

Water Conservation and Water Demand Management Strategy 

developed or implemented to address the water losses and other 

measures to reduce the water requirements.

Table 1  Average per capita water requirements for diff erent categories of settlements

Category of Settlement ℓ/capita/day

Medium-size towns 150 – 200

Small towns (includes water needs for animals and small gardens) 200 – 250

Coastal towns (permanent residents) 200 – 250

Coastal towns (seasonal visitors) 80 – 130

Rural villages 60 – 100

Farm villages (includes water needs for animals and small gardens) 100 – 150

Table 2  Examples of calculated water losses (unaccounted for water, UAW) in selected towns in the Eastern and Western Cape

Town Population
Water Consumption

million m3/a

Unaccounted for Water

million m3/a %

Adelaide 10 500 0,727 0,43 60%

Bedford 13 250 0,26 0,12 22%

Alice, Middeldrift 52 000 3,67 1,15 57%

Stutterheim 14 400 1,29 0,56 44%

Mthatha and surrounds 230 000 22,1 ~ 12,0 55%

Tulbagh 7 000 0,79 0,42 45%

Beaufort West 33 300 2,5 1,3 52%
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In addition, the local schemes are often operated without 

having Operation and Maintenance (O&M) plans or drought 

response plans in place. Water supply interruptions are ad-

dressed when it happens. Hence, any failure of scheme compo-

nents or changing weather pattern results in water shortages 

that could easily have been avoided. It has been recognised in 

several previous studies that failure of groundwater schemes can 

in most cases be attributed to a lack of eff ective operation and 

maintenance.

It appears from the analysis of the information gathered 

during the All Towns Study that at least 34 million m3 of 

water is lost in the Western Cape alone (excluding Cape 

Town and surrounds) each year between the water resource 

and the end-user, of which more than 10 million m3/a could 

be saved through the implementation of effective Water 

Conservation and Water Demand Management measures. 

This would be enough to supply the water requirements of a 

town like George or Stellenbosch. The situation in the Eastern 

Cape is worse, with several examples of towns where 50% and 

more of the water abstracted does not reach the end-users 

(see Table 2). In cases without measured abstraction and 

consumption data, acceptable water losses of 15% to 20% have 

been assumed. This emphasises the need for a good metering 

programme to better manage water and finances in every 

municipality.

Th e examples of high water losses in Table 2 are calculated 

water losses (or unaccounted for water, UAW) for selected towns 

in the Eastern and Western Cape, based on measured data and or 

observations. Th ese are always non-revenue water and a loss of 

income to the municipality due to the cost of purifi cation, reticu-

lation and operation that was spent and a loss in revenue that was 

not collected from the users.  

Water quality
Water quality of the resource and the drinking water is of con-

cern throughout the study area with many communities relying 

on untreated raw water from rivers, springs or boreholes. Many 

of these sources, especially in the vast rural areas of the Eastern 

Cape, are contaminated due to a lack of proper land management 

and source protection. 

Table 4  Blue Drop and Green Drop scores of selected municipalities (DWA 2011)

Municipality
Water Quality 

Compliance
Blue Drop Effl  uent Quality Green Drop

George LM Good 96% * Good 91% *

Bitou LM Good 96% * Good 96% *

Eden DM area (excl towns) Poor / Fair 19% Poor 8%

Cederberg LM Fair 51% Poor 63%

Matzikama LM Poor / Fair 33% Fair / Good 66%

Amathole DM overall Fair / Good 65,2% Poor / Fair 56%

ADM rural borehole schemes Fair 24% Not applicable

Ikwezi LM Poor 26% Poor 2%

Kouga LM Poor / Good 75% Poor 36%

Koukamma Poor / Fair 14% Poor 14%

Cacadu DM rural schemes Poor / Fair 18% Not applicable

* Blue Drop / Green Drop Award

Table 3  Average Blue Drop scores for all provinces (DWA 2010)

Province Blue Drop Scores
Microbiological 

Compliance
Chemical Compliance Physical Compliance

Eastern Cape 79,40% 97,30% 99,20% 99,00%

Free State 48,50% 97,40% 99,60% 98,80%

Gauteng 85,54% 99,50% 99,70% 99,60%

KwaZulu-Natal 65,91% 97,30% 98,90% 96,50%

Limpopo 54,95% 92,90% 97,90% 98,90%

Mpumalanga 65,42% 89,00% 97,40% 98,90%

North West 66,01% 97,00% 99,30% 99,30%

Northern Cape 46,87% 93,10% 99,30% 98,90%

Western Cape 92,45% 98,20% 96,20% 99,00%

National Average 70,75% 97,30% 1 99,50% 2 99,00% 2

1 Microbiological compliance will remain the main benchmark for DWQ performance measurement. The National Standard (SANS 241:2006) sets 

a target of 97% while the Blue Drop excellence target is set at 99%.

2 With the drive to enhance data credibility (through the ‘step ladder’ approach towards accreditation and implementation of water safety plan 

informed monitoring programmes), it is expected that these compliance fi gures would slightly decline, yet the target will remain 95% as set in 

the national standard.
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The Blue Drop Report (DWA 2010) provides details of the 

drinking water quality situation for towns and supply areas 

that are served from a water treatment plant (WTW). The 

figures in Table 3 reflect volume-weighted averages of all 

schemes as for 2010 and exclude water supply areas without 

treatment, like most rural schemes. The smaller stand-alone 

water supply and treatment schemes may achieve the re-

quired drinking water quality standard, but often lack the 

required water quality management to ensure continuously 

good drinking water quality (see Table 4). This is partly due 

to a lack of water quality monitoring at the source to identify 

water contamination. Most of the small stand-alone schemes 

supply water without any treatment, and without water 

quality monitoring. Hence, it can be expected that the situa-

tion is worse than indicated in Tables 3 and 4.

Th e situation for the WWTWs is bleaker in many instances, 

with many works not complying with effl  uent quality standards. 

It seems that with few exceptions only the metropolitan areas 

and bigger towns achieved acceptable Green Drop scores (see 

Table 4). Th e non-compliance with effl  uent water quality stand-

ards results in the risk of pollution to water resources that are 

potential water sources for users downstream.

In most cases, the poor condition of WTWs and WWTWs 

can be attributed to neglect of the works from an operation and 

maintenance perspective. Th e aforementioned refers only to 

the supply areas that have treatment works for water supply or 

sanitation services. Th e majority of the population in the rural 

areas does not have access to treated water and/or to adequate 

sanitation services, which creates both a health problem for the 

population and a risk of water pollution. Monitoring data of se-

lected rural boreholes in the Eastern Cape indicates the extent of 

the groundwater pollution with microbiological pollutants.

Groundwater use
Groundwater has historically been given limited attention, and 

has not been perceived as an important water resource in South 

Africa. Th is is refl ected in general statistics showing that only 

13% of the nation’s total water supply originates from ground-

water. Public perception that groundwater is not a sustainable 

resource for bulk domestic supply and cannot be managed prop-

erly, lingers. Despite this, a growing number of municipalities 

utilise groundwater on a regular basis, and provide examples of 

successful management of this resource (Riemann et al 2011).

Due to the fact that most groundwater schemes are not 

properly managed and monitored, it is not possible to derive the 

total yield and/or usage of the currently existing groundwater 

supply schemes. A rough estimate of the known yield of ground-

water schemes in the Western Cape shows that about 10% of the 

total yield in the Western Cape currently stems from ground-

water, which compares well to the national average of 8–13% 

(DWA 2008). 

Th e comparison of the number of towns relying on ground-

water as their major or sole source of water, with towns that 

utilise other sources of water, shows a diff erent picture and 



30  Civil Engineering | October 2011 

illustrates the importance that groundwater already plays in en-

suring adequate water supply to towns and villages (see Table 5). 

Th e high number of towns relying on a single water resource 

as sole source for their water supply is of particular concern, 

as this increases the municipal vulnerability to climate and 

infrastructure-related disasters, such as droughts, fl oods and 

infrastructure failure.

Th e Groundwater Resource Information Project (GRIP) that 

DWA recently undertook in the Eastern Cape confi rms the im-

portance of groundwater for rural water supply. More than half 

of the visited and surveyed communities across the Eastern Cape 

are supplied by groundwater from over 2 000 boreholes. At this 

stage the GRIP project covered only part of the rural area of the 

Eastern Cape. A database with all water supply infrastructure in 

the Eastern Cape (DWA 2011) has about 10 000 entries for bore-

holes that presumably are used by the respective communities.

Th e All Towns Study provided the groundwater potential for 

each municipality at a local scale and identifi ed possible target 

aquifers in the vicinity of the towns, where this appears to be 

feasible. Groundwater development was recommended for about 

50% of the towns and village clusters in the Eastern and Western 

Cape as the next intervention, after the implementation of Water 

Conservation and Water Demand Management measures. Th is 

indicates the signifi cant contribution that groundwater can and 

should play in domestic water supply.

Common issues
A number of common issues across municipalities were identi-

fi ed that impact negatively on the water supply and service 

delivery at local municipal level. Most of these are institutional 

issues related to a lack of required technical skills and a lack of 

proper management of water infrastructure and water resources. 

Th e resulting issues can be summarised as:

 ■ lack of operation and maintenance of existing schemes

 ■ deterioration of water infrastructure

 ■ poor drinking water and wastewater quality, and

 ■ high water losses.

It appears that municipalities tend to prefer the development of 

bigger regional water supply schemes, as they perceive the opera-

tion and maintenance of such a scheme to be easier and more 

cost-eff ective than for a large number of stand-alone schemes. 

Although understandable, the solution does not lie in reducing 

the number of schemes, but rather in skills development and ca-

pacity building for the technical staff  at the operational level.

PROPOSED INTERVENTIONS
A number of towns and most of the villages in the rural areas 

already experience a shortfall in water supply, as their current 

supply infrastructure cannot meet the water requirements. 

Th is will be exacerbated in 20 or 30 years to come, as the water 

requirements will increase due to population growth, economic 

development and the envisaged improvement in service levels for 

most rural and peri-urban communities.

In order to alleviate the shortfall in water supply and to allow 

for the required upgrade in the level of water services in some of 

the towns and the rural villages, several local intervention op-

tions are available, e.g.:

 ■ implementation of Water Conservation and Water Demand 

Management measures to reduce losses and wastage

 ■ upgrading of existing infrastructure to in-

crease yield or assurance of supply

 ■ groundwater development

 ■ small-scale surface water development 

 ■ water trading

 ■ water re-use

 ■ desalination of seawater (for coastal 

towns) or brackish water, and

 ■ rainwater harvesting.

Water Conservation and Demand Management
As is clear from the signifi cant water losses and the some-

times high water consumption as indicated by the per capita 

demand, the development and full implementation of a Water 

Conservation and Water Demand Management Strategy for each 

town or municipality is essential to reduce the municipal water 

consumption to acceptable levels. Th e main elements of such a 

WC/WDM strategy are:

 ■ Install monitoring devices to measure water consumption 

at diff erent locations within the distribution network, e.g. at 

abstraction point, WTW, pressure or distribution zones and 

end-users.

 ■ Reduce water losses, inter alia through 

 leak detection and repair 

 replacement of old distribution network, and

 pressure control in pipeline network.

 ■ Reduce water consumption, inter alia through

 public awareness campaigns

 block tariff  and billing system, and

 the installation of water use effi  cient fi ttings.
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In addition, the development of an Operation and Maintenance 

Plan is recommended that allows for changing the operational 

settings and introducing water restrictions depending upon 

climatic conditions, as well as pre-empting and planning the 

required maintenance to reduce downtime and avoid infrastruc-

ture failure.

Th e Baviaans LM for example has recently completed a 

water demand management initiative to reduce water losses. At 

the same time, a telemetry system was installed to improve the 

operation of the groundwater wellfi eld, which is located about 

30 km outside of Willowmore. Th is has improved their reliability 

of water supply and reduced water consumption to avoid immi-

nent water restrictions.

Refurbishment or upgrade of existing infrastructure
Th e All Towns Reconciliation Strategy Study has shown that 

most of the current water supply problems are not due to a lack 

of water resources, but rather a result of deteriorated infrastruc-

ture or poor operation and maintenance. Often, the best and 

most cost-eff ective solution lies in the refurbishment and proper 

maintenance of existing infrastructure. Th is was mainly found 

with groundwater schemes, where boreholes were dismantled or 

pumps broken, and the municipalities then complained about the 

‘unreliability’ of groundwater. 

Similarly, the possibility for re-use of water is compromised 

by the poor state of most WWTWs. Although re-use of water 

needs to be considered for future water supply, the reality in 

most municipalities is that the WWTWs cannot produce the 

required water quality standard at a reliable level of confi dence. 

Hence, upgrading of the existing infrastructure, together with 

the introduction of proper O & M measures and management 

oversight, are required to ensure a sustainable safe water supply.

Groundwater development
In cases where the above measures are not suffi  cient to cater for 

the expected shortfall in water supply, exploration and devel-

opment of known and new target areas would have to play an 

important role. Since there are only a few rivers left that can be 

developed further with surface water schemes of suffi  cient size 

to warrant the investment, groundwater development is recom-

mended as one of the future options in most of the strategies. 

During the recent droughts in the Eastern and Southern 

Cape, many municipalities invested in the development of 

groundwater emergency schemes and established a number of 

boreholes for emergency supply. Most of these investigations 

were successful. However, the municipalities are still reluctant 

to incorporate this groundwater-fed emergency supply into their 

regular water supply system, despite its proven reliability and 

worth in times of drought.

Th e information and recommendations from the All Towns 

Strategies are already utilised for follow-up studies, and the po-

tential for groundwater development has already been proved in 

several cases, e.g.:

 ■ Drilling of exploration and production boreholes has 

commenced in Middelburg in the Chris Hani DM, and 

Table 5  Water supply sources used in municipalities in the Eastern and Western Cape  (number of towns)

District Municipality
Groundwater Surface water

Other
Total Sole Source Total Sole Source

Alfred Nzo  3 1  4  1

Amathole * 12 5 27 16

Cacadu 34         24 33 22

Chris Hani * 10 9 10  6

O R Tambo * 4 1 11  5

Cape Winelands 4 1 24 12

Central Karoo  8 5  5 2 1

Eden 13 9 39 21 4

Overberg 16         10 25 16

West Coast 20         15 37 28 1

* Eastern Cape municipalities excluding village supplies
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i.e. silo’s, bridges etc.

un-bonded post tensioning

individual yields of up to 12 ℓ/s have been achieved, which 

is sufficient to meet the current shortfall and possibly cater 

for future growth.

 ■ Recently, several high-yielding boreholes of up to 50 ℓ/s have 

been drilled in Matatiele in the Alfred Nzo DM, which, if 

confi rmed by further borehole testing, could provide a feasible 

alternative to the proposed dam on the Kinira River. 

Th e DWA has recently embarked on an exploration drilling pro-

gramme for towns in the Karoo, mainly within the Cacadu DM. 

Towns that are in urgent need of additional water supplies were 

identifi ed in the All Towns Reconciliation Strategies Study and 

include Jansenville, Rietbron, Steytlerville, Pearston, Paterson, 

among others. All of these towns are solely relying on ground-

water sources, as the climatic conditions are not favourable for 

the development of surface water sources. 

CONCLUSIONS AND RECOMMENDATIONS
Th e All Towns Reconciliation Strategies Study has shown that 

most of the current water supply problems and restrictions expe-

rienced in many towns and villages could be avoided by proper 

management of the existing schemes. Th is must include:

 ■ Water Conservation and Water Demand Management to re-

duce losses and wastage

 ■ Proper Operation and Maintenance, including ensuring the 

required budgets

 ■ Asset management to prolong the life of the infrastructure, 

and

 ■ Refurbishment of existing infrastructure to reduce losses and 

wastage.

In the recommendations for the strategies developed in the All 

Towns Reconciliation Strategies Study, the use and development 

of groundwater resources are promoted, as this option is often 

considered by the DWA as the more reliable and feasible one. 

Local groundwater development is by far more cost-eff ective, 

especially in the rural areas, than the construction of huge dams 

with a widespread distribution network to reach spread out, 

sparsely populated villages.

However, this can only be achieved if infrastructure develop-

ment projects and/or repair measures are combined with skills 

development and training on all levels within the municipal 

structures to ensure that the local schemes are operated ef-

fi ciently and reliably. Aquifers and municipal groundwater 

schemes must be managed eff ectively in accordance with best 

practice guidelines and groundwater management frameworks.
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NMBM drought emergency measures
INTRODUCTION
Th e drought conditions of the past 

three years, in the dam catchment areas 

supplying the Nelson Mandela Bay 

Metropolitan area (NMBM), were severe. 

A series of interventions, initiated by the 

NMBM and the Department of Water 

Aff airs (DWA), were started with the 

express intention of alleviating the drastic 

water shortage. A team of multidiscipli-

nary consulting engineers and specialist 

experts was appointed to investigate, re-

port and act on each of these options, from 

technical, budgetary and time requirement 

perspectives. Th e team was made up of 

the NMBM, the DWA, Aurecon (lead con-

sultant), Africoast, Groundwater Africa, 

Uhambiso, Ndodana and Carifro.

Th e analysis of the historical data has 

shown that the average monthly rainfall 

at the Churchill Dam has decreased over 

the past 20 years from 60 mm per month 

to 50 mm per month. Th e data has also 

revealed that the recurrence of drought 

is cyclic, occurring every four years on 

average.

In view of the relatively long lead 

times necessary to implement emer-

gency measures, the team prepared an 

Emergency Action Plan to ensure that 

there would be sufficient water stored 

in the dams for the needs of the NMBM 

and the various coastal towns that it 

supplies. The Emergency Action Plan 

entailed:

 ■ Identifi cation of options that could be 

implemented rapidly in order to further 

curtail water usage or to augment the 

supply.

 ■ Screening of these potential options 

and the development of a short-list for 

implementation, together with the au-

thorities responsible for approvals.

 ■  Fast-tracking the implementation of the 

selected options.

1   Churchill Dam: January 2010 

(26% of full capacity)

1
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BACKGROUND TO THE 
ALGOA WATER SUPPLY SYSTEM 
Th e NMBM is supplied by the Algoa 

Water Supply System (AWSS). Th e main 

dams in this system are the Churchill and 

Impofu Dams on the Krom River, and the 

Kouga Dam on the Kouga River.

The Kouga Dam also serves the 

Gamtoos Irrigation Board (GIB). The 

relatively small Loerie, Van Stadens, 

Bulk and Sand River Dams and the 

Uitenhage Springs only supply water to 

the NMBM, whereas the Groendal Dam 

also serves irrigators. Approximately 

30% of the NMBM’s requirements are 

supplied with water from the Orange 

River via the Darlington Dam on the 

Sundays River and the Scheepersvlakte 

balancing dam. These withdrawals were 

not subject to restrictions, other than 

the capacity limitations of the NMBM’s 

existing Nooitgedagt scheme, which is 

to be upgraded by 2013.

NMBM EMERGENCY ACTION PLAN
Th e Emergency Action Plan has identifi ed 

three main types of options which could 

be implemented by the NMBM and the 

coastal towns to reduce the water usage 

from the AWSS: 

A. More severe water restrictions

B.  Additional water conservation and 

demand management measures (WC/

WDM)

C. Emergency supply schemes

A number of sub-options to each of 

these options have been identified as 

possibilities for reducing water usage 

from the existing AWSS, thus pre-

venting the rapid drawing down of dam 

levels. Figure 4 indicates the historical 

combined water storage in the major 

dams, as well as the predicted effect of 

the drought and some of the interven-

tions on the storage. These sub-options 

are also briefly described below.

A. MORE SEVERE WATER RESTRICTIONS
Improving eff ectiveness of 
February 2010 restrictions
Restrictions were originally imposed 

by the NMBM on 9 October 2009, but 

these were not fully effective in re-

ducing demands. Because the drought 

2   Churchill Dam: historical rainfall and 

dam capacity for the last 20 years

3   Layout of the Algoa Water Supply System

4   Projected storage capacity of 

major dams with interventions

2

DARLINGTON DAM ON SUNDAYS 
RIVER SUPPLIED FROM ORANGE RIVER

NELSON 
MANDELA BAY 
MUNICIPALITY

GROENDAL DAM 
SAND, BULK AND 

VAN STADENS DAMS

LOERIE DAM

IMPOFU DAM
CHURCHILL DAM

KOUGA DAM

3
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persisted, additional restrictions were 

imposed on 1 February 2010. Key to the 

Emergency Action Plan was the ongoing 

monitoring of water usage from the 

dams by the NMBM and the coastal 

towns to determine whether these re-

strictions were sufficiently effective in 

curtailing the water demands. It proved 

not to be the case and additional meas-

ures had to be implemented to improve 

the effectiveness of the existing restric-

tions. These measures included:

 ■ More intensive ongoing public aware-

ness campaigns

 ■ More intensive policing of restrictions 

and particularly the monitoring of 

high-use consumers

 ■ Increased restrictions by implementing 

a new tariff  structure with punitive 

increases.

B. WATER CONSERVATION AND WATER 
DEMAND MANAGEMENT MEASURES 
Th e purpose of WC/WDM is to perma-

nently reduce water demands. Numerous 

studies have shown that WC/WDM meas-

ures provide the most cost-eff ective means 

of reducing water demands by minimising 

losses and wastage, and by so doing de-

laying the need to construct additional 

infrastructure, usually at very high capital 

cost. Additional budget and resources 

were therefore allocated to the WC/WDM 

programme to address these interventions. 

Th e interventions include the following:

Dedicated WC/WDM team
Eff ective WC/WDM requires a dedicated 

manager and team of staff  with a suffi  -

cient annual budget. 

Thermal imaging to detect leaks in bulk pipelines
Th ermal imaging involves periodic fl ights 

along the routes of the major pipelines 

using infrared imaging to rapidly identify 

leaks which can then be repaired as soon 

as possible by the maintenance teams.  

WC/WDM measures upstream 
of household consumer meters
WC/WDM measures in the reticulation 

system upstream of consumer water me-

ters include:

 ■ Completion of the programme of 

installation of zone meters and the on-

going monthly monitoring to determine 

where losses or excessive usage are 

occurring. Th is also includes the moni-

toring of night fl ows.

 ■ Ongoing monthly monitoring of the 

water balance between “water pur-

chased” and “water sold”, with the aim 

of reducing unaccounted for water from 

30% to about 20% initially. 

 ■ Th e location and repair of leaks, in-

cluding the setting up of an eff ective 

reporting system and a dedicated rapid-

response leakage repair team.

 ■ Pressure management, particularly to 

reduce night fl ows.

WC/WDM downstream of consumer meters
WC/WDM measures at, or downstream 

of, consumer meters include:

 ■ Continuing the programme of replace-

ment of old domestic and industrial 

meters

 ■ Metering and billing of all domestic and 

industrial consumers

 ■ Repair of communal stand pipes

 ■ On-site leakage repairs at private 

households in low-income areas

 ■ Drafting a policy in support of WC/

WDM bylaws requiring the use of water 

effi  cient fi ttings

 ■ Implementing and policing the three-

stepped water tariff  with a very high 

tariff  for excessive usage.

Schools programme
A sample survey of schools has identi-

fi ed the very poor state of the internal 

infrastructure at schools, leading to 

considerable water losses. Although the 

Department of Education is responsible 

for this infrastructure, the potential sav-

ings are so signifi cant that the NMBM 

deems it necessary for the Municipality to 

expedite this initiative.

Low-income housing water loss programme
ATTP (Assistance to the Poor) houses 

receive 8 kℓ of water per month. In reality, 

in excess of 8 000 units were identi-

fi ed that consumed more than 30 kℓ/

month, mostly due to faulty plumbing. To 

date 12 136 houses have been repaired. 

Emergency repairs are conducted at all 

ATTP households, irrespective of their 

average water consumption. Th e water 

consumption records indicate that on 

average the repaired erven are now using 

approximately 67% less water. Th is is an 

on-going initiative.

Private homes programme   
A call centre was established to actively 

target private high water consumers. Th e 

centre contacted more than 3 000 high 

consumers, resulting in an average reduc-

tion in water consumption of 23%.

Public Awareness
Ongoing public awareness is very impor-

tant and includes measures such as the 

schools awareness programme, informa-

tive billing, pamphlets and brochures on 

household savings, and ongoing messages 

on local radio stations and in the press.

Substantial saving achieved
As a result of the implementation of 

the above measures, the daily water 
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consumption was reduced from 

280 Mℓ/day to 230 Mℓ/day. The saving 

realised was thus 50 Mℓ/day or 18% of 

the total daily demand.

C. EMERGENCY WATER SUPPLY SCHEMES
On account of the long lead times to im-

plement an emergency scheme, planning 

and design had to commence as soon as 

possible for the following reasons:

 ■ Th e existing WC/WDM measures were 

not as successful as had been anticipated.

 ■ Th e drought was more severe than the 

1 in 100 year event for which the re-

striction measures had been planned. 

 ■ Th e water supply from some of the 

major dams would have been depleted 

by mid-2012, with no prediction of any 

abnormal rainfall.

A number of potential schemes were 

considered during a Drought Relief 

Workshop on 18 February 2010. A 

follow-up workshop was held to review 

the selection of emergency options, 

together with offi  cials from the various 

government departments that would 

be responsible for the approvals. It was 

hoped that this early consultative process 

would minimise the potential delays that 

could arise from such approvals.

Maximising the supply from 
the existing Nooitgedagt scheme
The existing Nooitgedagt scheme is 

supplied with water from the Orange 

River via the Gariep water scheme. 

This supply is currently not restricted 

and therefore the DWA’s analysis of the 

restriction measures for the NMBM 

assumed that the scheme would con-

tinuously supply water at its current 

maximum capacity of 90 Mℓ/day.

The emergency measures investi-

gated included the following:

 ■ Options for increasing the continuous 

delivery of the existing scheme to 100 

Mℓ/day or more, if possible, without 

compromising water quality.

 ■ Options for ensuring that the bulk 

supply network had sufficient capacity 

to transfer water from the Grassridge 

Reservoir to the areas served by the 

Chelsea Reservoir, while the supplies 

from Loerie in particular, and also 

from Elandsjagt, were restricted. 

 ■ Ensuring that the supply to the 

Scheepersvlakte balancing dam via 

the canal system would not be inter-

rupted for maintenance or other 

reasons until the drought breaks, or 

until the new Nooitgedagt Low Level 

Scheme has been constructed.

During the drought, the Nooitgedagt 

WTW was operating continuously at 

95% of peak capacity. 

Fast-tracking the Nooitgedagt
 Low Level Scheme
Th e Nooitgedagt Low Level Scheme 

(NLLS) was originally scheduled for 

completion in 2013. When completed, 

this scheme will augment the supply to 

the NMBM by 100-120 Mℓ/day. As this 

scheme would have a number of advan-

tages, compared with other emergency 

schemes, consideration was given to the 

fast-tracking of its development. Th e 

NLLS consists of the following elements:

 ■ Phase 1

 Extensions to the Nooitgedagt 

WTW (civil)

 Olifantskop 10 Mℓ reservoir 

and connecting pipework

5  Diagrammatic layout of the 

Gariep water scheme

5
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 Electrical transformer for 

Nooitgedagt WTW

 Rising main pipeline to Olifantskop

 Gravity main pipeline to 

Motherwell and Coega IDZ

 Motherwell and Bethelsdorp Booster 

PS (civil, mechanical and electrical)

 ■ Phase 2

 Extensions to Nooitgedagt WTW 

(remainder civil, mechanical and 

electrical)

 45 Mℓ reservoir 

 Low lift pump station mechanical 

equipment 

Th e fast-tracking of the NLLS com-

menced with Phase 1. It is estimated that 

the WTW 3rd module and the 45 Mℓ 

reservoir at Olifantskop (Phase 2) will be 

completed in February 2013. 

Lower Gamtoos Pumping 
Scheme discharging into Canal
The Lower Gamtoos River Emergency 

Scheme would comprise a temporary 

pump station on the Gamtoos River and 

a short pipeline that would discharge 

into the Gamtoos Canal about 14 km 

upstream of the Loerie Dam. The rela-

tively saline base f lows originating from 

the Groot River and from irrigation 

return f lows would be delivered into 

the canal and would be blended in the 

Loerie Dam with good quality water 

from the Kouga Dam. There is sufficient 

treatment and pumping capacity at 

Loerie to utilise the water. 

Desalination of seawater 
abstracted from the beach
Th ree beaches to the southwest of the 

NMBM, and close to the Churchill pipe-

lines, have been identifi ed as possible sites 

for seawater desalination plants,  each with 

an output of about 2 Mℓ/day of fresh water:

 ■ Scheme D1: Van Stadens River Mouth 

 ■ Scheme D2: Maitland River Mouth

 ■ Scheme D3: Blue Horizon Bay

Water would be abstracted from the 

beach using a well point system, or pos-

sibly a buried collector drain and pump 

station. The desalination plant would 

incorporate provision for any further 

6   Layout of the Nooitgedagt 

Low Level Scheme  

7   Proposed set-up for the Blue 

Horizon Bay desalination plant

8   Seawater desalination proposal 

at the Swartkops estuary

6
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pre-treatment that may be necessary 

and the brine would be discharged back 

into the sea. The treated water might 

require stabilisation in addition to 

the disinfection that would be neces-

sary, and would be pumped into the 

Churchill pipeline.

Desalination of seawater 
abstracted from the Swartkops estuary
Th e 30 Mℓ/d Swartkops desalination inter-

vention was identifi ed as one of the emer-

gency interventions because this scheme 

could be implemented rapidly and its yield 

would not be aff ected by the drought. Th is 

option was one of two that could make 

large volumes of water available.

The desalination project entails the 

extraction of seawater from the lower 

reaches of the Swartkops estuary where 

tidal inflows from the sea dominate. 

The desalination plant would be situ-

ated at the old power station site and 

the old intake canal would be utilised. 

The brine would go to the Fishwater 

Flats Sea Outfall and to Swartkops Sea 

Salt. Clear water would be delivered to 

the Struandale Reservoir via an existing 

450 mm pipeline that is currently not 

being used. 

With the drought being over now, the 

Swartkops desalination plant designs and 

documentation have been shelved for the 

time being as a possible future emergency 

solution should another severe drought 

hit the area. 

Groundwater
Groundwater Africa assisted the project 

team to explore groundwater options in 

the Metro. Th e scope of the work was 

twofold: fi rstly, to investigate existing 

boreholes on NMBM and privately owned 

land, and secondly, to investigate new 

drilling targets. 

All existing municipal boreholes 

were investigated to establish whether 

any could be used for bulk supplies. 

The only boreholes with sufficiently 

high yields are those that the Metro had 

‘inherited’ in the Motherwell area, but 

all these boreholes had been destroyed 

(blocked / collapsed / vandalised) and 

could not be used. 

Of the private boreholes, those in the 

Bushy Park and Amanzi Estate areas were 

found to be best suited for bulk supplies. 

Th ree of the four boreholes in the Bushy 

Park area are suitable for use with a total 

yield of 1,5 Mℓ/d. Preliminary designs 

were developed to supply water to the 

Churchill pipeline. It was decided that the 

equipping and construction of convey-

ance infrastructure should be put on hold, 

but that the in-principle agreement with 

the owner would be kept in place.

Two of the three boreholes in the 

Amanzi area are suitable for use with a 

total yield of 3 Mℓ/day. However, com-

munications with the land owners proved 

problematic, and as a result it was decided 

to rather identify new drill sites in the 

broader Uitenhage area.

Th e second part of the scope was to 

identify and site new boreholes with pos-

sible high yields that could augment bulk 

water supplies. To date, over 30 boreholes 

have been identifi ed in the Coega Kop area, 

the Uitenhage area and the Churchill Dam 

area, and numerous other ‘target areas’ 

have been identifi ed for further explora-

tion. Extensive deep and shallow geo-

physical surveys have been done, as most 

of the targets lie deep below the surface 

(up to 400 m). A three-year annual drilling 

contract is currently out to tender and 

drilling should start early in the new year.

Impofu Dam: accessing of 
storage below pump station intake
As the wall of the Impofu Dam is located 

some 6 km downstream of the pump sta-

tion, 17 000 Mℓ of the storage capacity 

cannot be accessed by the intake tower 

pumps. Of this, 9 000 Mℓ would be 

accessible with the use of a barge and 

submersible pumps at the base of the in-

take tower. Such pumps that were bought 

during a previous drought were taken 

out of storage and tested, and were ready 

to use when needed. Fortunately, this 

measure was not necessary. Th e extrac-

tion of the remaining 8 000 Mℓ via a scour 

valve was investigated. A 4,5 km length 

of pipeline would have to be constructed 

from the scour valve to add the water to 

the system. 

Direct potable reuse of treated effl  uent from 
Driftsands WWTW
Th is scheme would comprise the further 

treatment of treated effl  uent from the 

Driftsands WWTW in order to deliver 

some 4 Mℓ/day of potable water into the 

Churchill pipelines.

Indirect potable reuse of 
treated effl  uent from Driftsands WWTW
This scheme would be the same as 

above except that instead of discharging 

the treated water directly into the 

Driftsands Reservoir or the Churchill 

pipelines, the water would be delivered 

to the sand aquifer through a spreading 

basin or injection wells and would 

be abstracted from the aquifer some 

distance away. The utilisation of the 

sand aquifer would have to be carefully 

planned to select a location where no 

pollution would occur and to provide 

sufficient storage and residence time in 

the aquifer to act as a safety barrier to 

meet the indirect reuse best interna-

tional practice criterion. 

CONCLUSIONS
 ■ Interventions designed to reduce leaks 

and wasting of water have produced 

immediate results, but not signifi cantly 

enough yet. Th e longer-term benefi ts 

will grow as the programmes develop. 

Th is will be an ongoing programme, ir-

respective of whether a drought is being 

experienced or not.

 ■ Th e rate of depletion of the water supplies 

within the Metro should decrease meas-

urably as the various interventions com-

bine to reduce consumption or wastage. 

 ■ It is clear that if the identifi ed interven-

tions are not implemented, the Metro 

will fi nd itself in the same situation in a 

few years’ time as was experienced over 

the past four years.

 ■ All of the interventions prioritised are 

in line with the Algoa Reconciliation 

Study (see article in Civil Engineering, 

June 2011, p 34). 

The desalination project entails 

the extraction of seawater from 

the lower reaches of the Swartkops 

estuary where tidal inflows from 

the sea dominate. The desalination 

plant would be situated at the 

old power station site and the old 

intake canal would be utilised. The 

brine would go to the Fishwater 

Flats Sea Outfall and to Swartkops 

Sea Salt. Clear water would be 

delivered to the Struandale Reservoir 

via an existing 450 mm pipeline 

that is currently not being used
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Energy opportunity at 
sewage treatment works

AN OPPORTUNITY PRESENTS ITSELF
In an article titled, Sewerage the next 

ESKOM (29 April 2010, SAPA), a Green 

Drop report from the Department of 

Water Affairs was quoted which stated 

that more than 75% of South Africa’s 

sewage plants are not up to standard. 

In Business Day of 28 April 2010 it was 

reported that only 7% of wastewater 

treatment systems comply with interna-

tional standards.

Opportunity? Indeed! 

Taking the current crucial national 

drivers – green energy, job creation and 

skills development – into account, the 

sewerage scenario certainly off ers a highly 

‘opportune opportunity’. 

Landfill sites are increasingly being 

used to tap methane gas, particularly for 

use to generate electricity. Sewage and 

animal manure also emit methane gas. 

Although there are several initiatives 

under way locally using animal dung to 

generate electricity, there are no big-

scale initiatives of this nature in South 

Africa exploiting the energy potential of 

human waste. 

A promising programme has, how-

ever, now been developed and patented 

with the Department of Energy. A pilot 

plant, which will use sewage to generate 

electricity and purify water, in coopera-

tion with an international partner, has 

been proposed. 

WORKING PRINCIPLES OF A BIOGAS PLANT
Th e conversion of organic materials hap-

pens through the biochemical decom-

position (hydrolysis) of high-molecular 

organic compounds into low-molecular 

compounds (organic acids, salts and 

alcohols): organic compounds + H
2
O 

C
5
H

7
NO

2
 + HCO

3
 + other organic waste.

Further conversion of the obtained 

dissolved compounds (organic acids and 

alcohols, i.e. C
5
H

7
NO

2
 and HCO

3
) would 

then yield the gasses methane, carbon di-

oxide and ammonia (CH
4
, CO

2
 and NH

3
). 

Th e biological process of consecutive 

(phasic) conversion of organic com-

pounds can take place in an anaerobic 

environment, i.e. in an oxygen-free tank 

(also known as a biological reactor). 

At the fi rst stage of fermentation the 

substrate hydrolysis takes place under 

acidogenic bacterial infl uence. At the 

second stage the elementary organic 

compounds come through the hydrolysis 

oxidation by means of heteroacidogenic 

bacteria, resulting in the production 

of acetate, carbon dioxide and free hy-

drogen. Th e other part of the organic 

compounds, which include acetate, 

forms C
1
 compounds (elementary or-

ganic acids). Th ese produced substances 

serve as the feedstock for methanogenic 

bacteria of the third type. Th is process 

fl ows into two processes of which the 

character depends on the diff erent 

bacteria types. Th e two diff erent bac-

teria types then convert the compound 

obtained during the fi rst two stages into 

methane (CH
4
), water (H

2
O) and carbon 

dioxide (CO
2
). 

Both CH
4
 and CO

2
 are classifi ed as 

greenhouse gasses.

Th e envisaged pilot project proposes 

to use 60 t of municipal sewage per day. 

Th e biogas would be extracted and then 

fed via pipeline to a compressor where the 

pressure would be raised to 80–100 mbar 

to satisfy the requirements of the co-

generator. Th e co-generator would supply 

both electricity and heat energy. Th e elec-

tricity would be supplied to the national 

grid and the heat energy would be utilised 

in the plant to keep the digesters warm, 

thereby enhancing gas production. 

Th e end of the line would produce solid 

and liquid bio-fertiliser, rich in nitrate. 

PROMISING PROSPECTS
Th e biogas produced in the manner de-

scribed above would translate into:

 ■ Electricity production of 9 000 000 kW 

per year

 ■ Carbon reduction estimated at 72 000 t 

per year

Th e electricity would convert to about 160 

households per day from one such plant. 

Th e suggestion is to place several of these 

proposed plants at the 821 sewage plants 

in South Africa. Th e National Blue Drop 

report, released in 2009 in Cape Town, 

stated that these 821 plants treat a total fl ow 

of about 5,258 billion litres of wastewater a 

day, almost half of it in Gauteng.

Th e report states further: “Analysis 

of the operational fl ows indicates that 

Gauteng manages the bulk of the national 

load (49%), followed by the Western Cape 

(17%) and KwaZulu-Natal (14%). Th e bal-

ance of the provinces receives and treats 

the remaining 20% of wastewater gener-

ated in South Africa."

Th e report says that, of the 821 plants, 

a total of 40 – those awarded Green Drop 

status – were in an "excellent situation", 

78 were "good”, and 243 delivered an "av-

erage performance". However, 143 plants 

were rated as in a state of "very poor per-

formance" and 317 as in a "critical state".

Th ese numbers strongly support the 

case for implementing sewage-based 

power generation as a matter of urgency. 

It would amount to a signifi cant reduction 

in carbon emissions, while stimulating 

job creation and supplementing electricity 

supply to a sizeable number of households. 

Ultimately this project should form part 

of the greater green strategy of any mu-

nicipality. Potential further enhancements 

include the purifi cation of methane and the 

subsequent compression of the gas to liquid. 

Th is could be used as the well-known LP 

gas and/or fuel for vehicles. 
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The need to implement green technology 
in municipal infrastructure projects
OVERVIEW
In view of the inadequacy of tools to 

assess the environmental impact of in-

frastructure design decisions, this article 

sets out to:

 ■ Emphasise the infl uence of climate on 

sustainability.

 ■ Highlight the need for environmentally 

friendly, ecologically sensitive, innova-

tive design, at the design stage of town-

ship infrastructure projects, where they 

can be infl uenced the most.

 ■ Provide a standardised method for the 

selection of eco- friendly design op-

tions, allowing for environmental goals 

to be set, monitored and evaluated.

 ■ Establish a system for advising the 

client on the environmental impact 

aspects that are compatible with his/

her own build-up of the design, al-

lowing for the meaningful participa-

tion by the client. 

 ■ Defi ne green infrastructure solutions 

amongst engineers by establishing a 

common language and standard of 

measurement.

 ■ Raise awareness of green engineering 

benefi ts and the environmental impact 

of consultants' design decisions.

A NEED EXISTS FOR GREEN 
TECHNOLOGY IN MUNICIPALITIES
As the custodians of existing infrastruc-

ture and the developers of future infra-

structure, consulting engineers recognise a 

responsibility to innovate and improve the 

products of their eff orts and to understand 

the importance of instituting a dialogue 

with the rest of society on these subjects 

(FIDIC 2009, p 12).

In the area of sustainability, there is 

an urgent need to apply technologies and 

methods that deliver better and more sus-

tainable performance in a manner that is 

cost eff ective. In the design of infrastruc-

ture, the important steering elements are 

sustainability, and adaptive and mitigative 

approaches to climate change (FIDIC 

2009, p 44).

Relatively few designers have as yet 

explored the transformative potential of 

ecological design and have preferred to 

remain apolitical and unconcerned with 

the distributional impacts of design as 

they aff ect the health of humans and eco-

systems (Van Wyk 2009).

Infrastructure elements such as roads, 

water, sewage and stormwater, can result 

in loss of critical ecosystems and biodiver-

sity. Th ere is a need to create eco-sensitive 

infrastructure design that encourages 

and promotes the use of ‘softer’ design 

solutions. By utilising improved, environ-

mentally friendly design methods, this 

study aims to introduce environmentally 

friendly design decisions prior to the 

infrastructure design approval process. 

Th is increases overall competitiveness by 

bringing a whole new class of productive 

solutions to problems, while at the same 

time adding a fresh perspective to the 

traditional infrastructure design process.

Environmental degrees of freedom

The degree of freedom is reduced
with the progress of the project

The

Programme

Phase

The

Proposal

Phase

The

Design

Phase

The

Construction

Phase

1   The environmental degrees of freedom 

(European Green Cities Network 2004)

1
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THE INFLUENCE OF 
EARLY DESIGN DECISIONS 
It is essential that the environmental issues 

be integrated into achieving the most ap-

propriate solutions. A sustainable project 

is managed by ‘taking control’ of the cli-

ent’s decision-making processes as early 

as possible. Th is should be done by totally 

involving clients in the decision-making 

process. Diligent attention to greener 

infrastructure solutions from the very 

earliest phases of a project will ensure that 

environmental solutions are ‘built into’ 

quality design from the beginning. 

Figure 1 shows the declining infl u-

ence of environmental interventions on a 

project. It is important to implement the 

environmental management at the early 

stages of the process, since the ‘freedom’ 

to make decisions of importance for the 

environment decreases as the project 

progresses.

The need for a green rating system 
Th ere is an urgent need to take a much 

broader look at residential components 

than individual green buildings. Aiming 

for a sustainable built environment 

requires a paradigm shift in the way 

we approach the greening of not only 

buildings, but whole projects. From a 

site or systems engineering perspective, 

buildings should be viewed as a part-

integrated system rather than a series of 

independent components. Incorporating 

this perspective into the civil engi-

neering infrastructure designing, plan-

ning and building stages can have signifi -

cant eff ects on the outcome.

THE GREEN TOWNSHIP 
INFRASTRUCTURE TOOLKIT 
The green township design model 

is an infrastructure design rating 

system used in the planning and 

design stage and is intended to en-

courage developers to consider green 

methods and best practice in the 

earliest stages of project planning. 

The Green Township Infrastructure 

Design Toolkit is illustrated by the 

f lowchart in Figure 2. The various 

Green Report Forms enable the client to 

select a combination of alternatives and 

evaluate a number of possible design 

options – with their environmental 

implications – at each stage of the 

design process. The Toolkit provides a 

ready guide regarding design decisions, 

thereby ensuring the progressive, ef-

ficient, affordable and sustainable provi-

sion of infrastructure services. 

During the briefing and pre-

liminary design stage the client and 

engineer have a joint responsibility 

to decide just how green the project 

should be, or alternatively to decide 

Table 1  Stages in the Green Township Infrastructure Design Toolkit

Stage Activities

Stage 1        Feasibility        Establishing preliminary environmental objectives

Stage 2 Scheme Design Weighting of environmental sustainability indicators

Stage 3 Preliminary Design
Preliminary eco-rating

Weighting sub-categories and sub-criteria

Stage 4 Detailed Design Detailed eco-rating

Stage 5 Construction Eco-analysis of materials and construction activities

2  The Green Township 

Infrastructure Design Toolkit

2
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what environmental quality of services 

can be provided. During the detailed 

stages the engineer has the responsi-

bility of designing, while maximising 

the green value of the project (see Table 

1). Stage 5 gives the designer an oppor-

tunity to add environmental value at the 

construction stage, by analysing eco-

friendly construction materials.  

Th e Toolkit analyses various design 

scenarios and levels of infrastructure 

services, and identifi es the elemental parts 

of design which appear to be more, or less, 

eco-friendly than would be expected.

A range of green reports, developed 

for use in the diff erent stages of the 

project, gives clients and consultants 

more control over the environmental 

impact of design decisions and enables a 

comparison of the options arising from 

various engineering solutions. Th e un-

derlying structure of the Green Township 

Infrastructure Design Toolkit is based on 

a hierarchical breakdown of the project 

into the fi ve stages described in Table 1.

GREEN DESIGN ELEMENTS IN TOWNSHIP 
INFRASTRUCTURE PROJECTS
Existing green technology concepts 

should be researched and modifi ed to suit 

township infrastructure projects. 

Green technology that can be used 

for infrastructure projects may include 

the utilisation of natural or engineered 

systems that mimic natural landscapes 

in order to capture, cleanse and reduce 

stormwater runoff . Greener stormwater 

infrastructure solutions can include rain 

gardens, rain barrels, green roofs, wet-

lands, permeable pavements and other 

methods intended to signifi cantly reduce 

the amount of stormwater runoff  en-

tering the sewer system and water ways.

Roads present many opportunities 

for green infrastructure application, such 

as street trees, permeable pavements, 

bio-retention and swales. Greener water 

infrastructure opportunities include a 

reticulated recycled water supply, water 

effi  cient fi ttings, intermediate storage, and 

so forth. 

ADVANTAGES OF USING THE ECO APPROACH 
FOR INFRASTRUCTURE DESIGN
Green township infrastructure technolo-

gies will contribute to green ways and 

green corridors, and will provide linkages 

between habitats and wetlands. Green 

technologies have a number of environ-

mental, economic and community bene-

fi ts, among others the following:

 ■ Conservation of natural resources

 ■ Reduction of the ecological footprints 

of roads, sewers, stormwater and water, 

allowing ecosystems to function more 

naturally

 ■ Use of energy-effi  cient systems and 

materials 

 ■ Minimised impervious surfaces, re-

ducing soil erosion

 ■ Enhanced and protected ecosystems 

and biodiversity 

 ■ Conservation and re-use of water and 

treatment of stormwater runoff  on-site

 ■ Recharged groundwater fl ow for 

streams, conserving water supplies.

CONCLUSIONS
 ■ Th ere is an urgent need to consider 

greener infrastructure components on 

a broader scale than individual green 

buildings.

 ■ Th ere is a need for more eff ective methods 

of assessing and rating infrastructure 

design options, and components of in-

frastructure projects. A paradigm shift is 

needed in the design of infrastructure in 

order to maintain environmental sustain-

ability and mitigate fl ooding or drought. 

 ■ Taking a greener approach to infrastruc-

ture development not only mitigates 

the potential environmental impact of 

development, but makes economic sense 

as well. 

 ■ Th e Green Township Infrastructure 

Toolkit is intended to encourage devel-

opers to consider green methods and 

practices in the earliest stages of project 

planning. Th e Toolkit assesses a number 

of recommended green practices, as well 

as the environmental attributes of infra-

structure service design.

 ■ Th e model makes engineers environmen-

tally accountable for their design deci-

sions and provides a graphic method of 

presenting their results. 

 ■ By softening the environmental footprint, 

avoiding waste and fi nding effi  cien-

cies, clients and local governments can 

increase the long-term sustainability of 

infrastructure projects. 

NOTE
The list of references is available from the 

editor. 
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Integrated Asset Life Cycle Management 
as a tool to ensure sustainable service delivery

PARADIGM SHIFT NEEDED IN 
ORGANISATIONAL STRUCTURE
South Africans are vociferous about mu-

nicipal service delivery and the condition 

of municipal assets, as is regularly and 

graphically depicted by the media. Th ere 

clearly is a need for a more structured and 

organised asset management system. 

Municipal Managers, CFOs and Asset 

Managers are now in a situation where 

a holistic approach must be defi ned, 

adopted and implemented to ensure 

continuous sustainable service delivery. 

A primary enabler infl uencing the ho-

listic approach to sustainable delivery 

in the municipal environment is the 

organisational structure, authority and 

responsibility. Figure 1 provides a gener-

alised business model view of a typical 

municipal organisation in South Africa.

Th e responsibility of asset man-

agement falls within the Financial 

Management function of municipalities. 

Th is infl uences the way asset manage-

ment is performed. Th e majority of 

municipalities throughout South Africa 

were subjected to (or are still busy 

with) the construction of a Generally 

Recognised Accounting Practice (GRAP) 

compliant Fixed Asset Register. Having 

a complete and auditable fi xed asset reg-

ister is, however, merely the proverbial 

tip of the iceberg. Municipalities are now 

faced with the challenges of maintaining 

the fi xed asset register, managing the life 

cycle of critical assets, and ultimately 

increasing their level of service delivery.

Th e need for a comprehensive 

Integrated Development Plan (IDP), Asset 

Management Plan (AMP), Asset Care 

Plans, and asset management as a whole, 

now becomes a reality to enable munici-

palities to fulfi l their commitments to the 

community regarding improved service 

delivery. It is the opinion of the authors 

that a paradigm shift in the organisational 

structure, authority and responsibility 

is required. A business model view of a 

possible future municipal organisation in 

South Africa is presented in Figure 2. Th is 

model makes specifi c provision for asset 

management in the municipal sector as 

a separate entity/directorate. Th e model 

also provides for an integrated (between 

directorates, units and services) and 

collaborative (strategic, tactical and op-

erational) function to a cause-and-eff ect-

based performance management.

In Figure 2 a business function (asset 

management) is incorporated as part of 

South Africans are vociferous about 

municipal service delivery and the 

condition of municipal assets, as is 

regularly and graphically depicted 

by the media. There clearly is a 

need for a more structured and 

organised asset management 

system. Municipal Managers, CFOs 

and Asset Managers are now in a 

situation where a holistic approach 

must be defined, adopted and 

implemented to ensure continuous 

sustainable service delivery
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the services/delivery organisation. Th is 

business function needs to be functionally 

responsible for the total life cycle manage-

ment of service delivery assets so that the 

service delivery objective of the public 

sector entity is met. Service delivery 

requires assets that are performing their 

function as and when required. Asset 

management can thus not be separated 

from the traditional high-level strategic 

function, the capital planning process, 

and the operation planning process. 

Th erefore asset management integrates all 

the elements of the municipality – from 

the councillor chambers to the operators.

Current challenges regarding a more 

focused asset management approach has 

created an awareness of the acute need to 

fast-track the formulation of a global asset 

management standard.  

Arguably the most signifi cant devel-

opment in the physical asset management 

world during the past six or so years has 

been the Institute of Asset Management’s 

(IAM) ‘Publicly Available Specifi cation 

55’ or PAS 55. Th e relevance and interna-

tional acceptance of this specifi cation is 

such that it is currently being developed 

into a formal international standard by 

the International Standards Organisation, 

of which the SABS is a member.

An overview of PAS 55 is beyond 

the intent of this article, so the reader is 

urged to contact SAAMA for a copy of 

PAS 55-1 (the specifi cation) and PAS 55-2 

(implementation guidelines). As for all 

standards and specifi cations, PAS 55 must 

be read and understood in its entirety. It is 

not a system defi nition, but clearly speci-

fi es that a documented asset management 

system shall be developed.

Figure 3 illustrates the salient sub-

systems, presented as a stratifi ed model to 

illustrate the key dimensions, as it could 

be applied in all asset-intensive environ-

ments.

THE LAYERS OF THE ASSET 
MANAGEMENT SYSTEM (SEE FIGURE 3)
A – Direction and guidance layer
It is recognised that the operation 

plays a critical role in the total business 

system and must therefore be managed 

according to the community’s expecta-

tions. It also gives direction with regard 

to the Integrated Development Plan and 

Asset Management Plans that are in line 

with the municipality’s ultimate goal for 

service delivery.

A1 – General requirements and superior 
references: regulatory, legal, theoretical
Th is sub-system essentially specifi es that 

all superior references that are either 

defi nitive or of a guiding nature should 

be known, and should be recorded on a 

central, accessible register, and that the 

implications of these requirements in 

terms of the asset management system, 

as well as asset system, should be under-

stood and described. Th ese include items 

like specifi c statutory requirements, risk 

management, record-keeping, confi gu-

ration management, etc. For example, 

the Municipal Systems Act 32 of 2000, 

Municipal Structures Act 117 of 1998 

and Guidelines for Infrastructure Asset 

Management in Local Government are 

relevant here.

A2 – Organisational strategic plan 
Th e organisational strategic plan (refer to 

the document, Guide and toolkit on or-

ganisational design, the DPSA) is derived 

from, and embodies, the municipality’s 

vision, mission, values, business policies, 

stakeholder requirements, objectives, and 

the management of risk. It is sometimes 

called the Corporate Plan, Corporate 

Strategic Plan or Business Plan.

Th e organisational strategic plan is 

of particular importance to the asset 

management function, because it pro-

vides the framework within which the 

asset management policy is developed. 
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In turn, the asset management policy is 

the guideline approved by the Municipal 

Manager, CFO and Asset Manager and 

describes how the asset base and its 

management will contribute towards 

reaching the strategic plan.

A3 – Asset management policy, 
strategy, objectives and plans
Th e asset management policy can be de-

scribed as a set of mandated requirements 

that are derived from, and consistent 

with, the organisational strategic plan. It 

provides a framework for the development 

and implementation of the asset manage-

ment strategy and the setting of more 

specifi c asset management objectives that, 

amongst others, include the Integrated 

Development Plan, Asset Management 

Plans and Asset Care Plans.

Th e asset management strategy trans-

lates the intent and requirements of the 

asset management policy into a realistic 

long-term action plan for both the asset 

system and the asset management system. 

Th is long-term plan must obviously be 

such that it fully supports the asset man-

agement policy in a demonstrable way. 

Because the asset management strategy 

could cover a period of many years into 

the future, it guides the developing of 

shorter-term specifi c objectives and plans.

Asset management objectives and plans 

are specifi c, and measurable outcomes are 

to be achieved by specifi c dates. It could 

therefore be a mixture of specifi c tasks and 

specifi c performance levels at asset or asset 

system level. It specifi es the eff ort required 

in an executable manner, and clearly shows 

resource and cost implications.

B – Organisation structure layer
We often accept existing, long-established 

organisation structures as ‘the way things 

are done around here’. But the fact of the 

matter is that organisational arrange-

ments must be done single-mindedly for 

one reason only – to execute each and 

every business function correctly and to 

the required standards. Th is can only be 

achieved if the natural, logical working 

and inter-action of the business functions 

are understood and documented.

Because of the importance of this area, 

a function-centric organisation model, 

based on asset lifecycle management prin-

ciples, is strongly recommended.

Municipalities should follow an inte-

grated (between directorates and services) 

and collaborative (strategic, tactical and 

operational) approach to a cause-and-ef-

fect-based performance management. Top-

performing asset-intensive service delivery 

organisations are distinguished by greater 

transparency of management informa-

tion. Th ey make better use of performance 

data and measurement technology, and 

have stronger communication channels 

between senior management and frontline 

employees. Th ey create more transparent 

and timely management reporting and 

planning processes to facilitate better 

decision-making, using accurate informa-

tion in pursuit of service delivery.

B1 – Do management 
planning for performance improvement
Th is sub-system is similar in nature to 

the setting of objectives and planning as 

described in A3 above. Th e reason why it 

is shown as separate is because there are 

three major forces that drive performance:

 ■ Th e asset management policy and 

strategy which steer us in a certain di-

rection, according to the organisational 

strategic plan. So we formulate plans 

that will ensure that we will meet the 

requirements of the organisational stra-

tegic plan over the longer term.

 ■ Th e need to maintain a specifi ed level 

of performance that meets current 

production or output requirements. 

Deviations from specifi ed and agreed 

performance levels are investigated, and 

management plans are formulated to 

correct and prevent such deviations.

 ■ Th e compelling urge to actively fi nd 

ways to do things better. Improvement 

opportunities are identifi ed, investi-

gated and management plans are for-

mulated to realise these improvements.

Th is sub-system therefore describes how 

we go about the last two of the three 

points above – in other words correcting 

performance variations and meeting im-

provement targets.

B2 – Assess physical assets 
and management system performance
Th is is about looking at, understanding 

and interpreting performance measures. 

Th e concept is simply that our manage-

ment attention should be driven by the 

correct interpretation of management 

information relating to the following:

 ■ Are we meeting the day-to-day opera-

tional requirements, and if not, where 

3

3  Sample asset management system as 

enabler of sustainable asset performance
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should we focus attention to correct 

and prevent?

 ■ Are we meeting improvement targets?

 ■ Are we meeting the longer-term re-

quirements stemming from the asset 

management policy and strategy?

C – Information system layer 
(Operational Transparency Enabler)
Within the information layer, operational 

transparency of information is not only 

tracked by fi nancial performance, but also 

by operational performance. Cost vari-

ance to support the service mostly relates 

to the SOGR (State of Good Repair) of the 

assets and how the asset condition aff ects 

the operational performance of the busi-

ness unit. Th ere must be joint agreement 

and synergy within the municipal man-

agement regarding use of the Operational 

Transparency management information 

to objectively measure the perform-

ance of the diff erent business units. Th is 

in turn would enable management to 

make quantifi ed decisions regarding the 

optimisation of current service delivery. 

It will also serve to justify investments 

to accommodate increases or decreases 

in demand, in support of the Integrated 

Development Plan.  

It is therefore important to structure 

Operational Transparency in such a way 

that it coincides with how the organisa-

tion is structured in terms of roles and 

responsibilities to deliver services and 

implement new initiatives.

C1 – Display asset management system performance
Th e main purpose of the information 

systems is to make performance visible. 

Although it is all about how assets per-

form, it is essential that the asset manage-

ment system is arranged such that it will 

enable the optimised management of the 

physical assets. 

C2 – Display asset / asset systems performance
Th e main focus should be the asset 

system, or physical assets. All manage-

ment eff orts should culminate in the 

required levels of asset availability, reli-

ability and value preservation – safely 

and at an acceptable cost, ultimately im-

pacting positively on service delivery.

C3 – Prognostics
Prognostics are arguably a part of point 

C2, in the sense that it is a specialised 

category of asset-related data. But prog-

nostics in itself, if presented correctly, 

provide visibility of the true condition 

and expected future behaviour of the as-

sets. It is therefore shown as a separate, 

somewhat specialised group of functions.

D – Business processes layer
Th is layer in the physical asset manage-

ment model shows the major groups of 

functions that have to be executed by 

staff  to ensure that the asset system will 

continuously meet output or produc-

tion demands. Decisions on this level 

will have an impact on the fi xed asset 

register, and the register must be main-

tained as such.

D1 – Design and manufacture
Th is forms the starting point for the life 

cycle management of physical assets. 

Municipal asset managers must have 

the confi dence that they have maximally 

contributed to the design stage in order 
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to ensure maximum maintainability and 

lowest possible life cycle cost.

D2 – Purchase assets
When the acquisitioning does not involve 

design and manufacturing as well, then 

the functions of purchasing involves much 

more than simply obtaining maximum 

production capacity for the lowest cost. 

Design capacity and purchase price are far 

less important than ongoing operability, 

reliability, availability and operating cost 

over a period of many years. One of the 

major inputs into the purchasing and 

decision-making should therefore be a 

comparison of expected life cycle behav-

iour and requirements for the alternatives.

D3 – Install and commission assets
From a service delivery perspective, the 

construction phase can be seen as pre-

paring a production or service delivery 

facility for performing its intended func-

tion. However, the moment the facility 

starts producing, deterioration and wear 

also starts. Th ere is thus an aspect of 

equipment installation which deals not 

with getting it ready to perform its in-

tended function, but rather to ensure that 

it will keep on performing its intended 

function. Th e pressure on the installa-

tion team is without exception to meet 

deadlines so that output can start, but a 

similar sense of urgency seldom exists 

regarding maintenance requirements 

when the plant is started up.

Th ere is a very clear engineering 

project that should be running in parallel 

with the installation project, namely to 

prepare for the ongoing ‘life cycle man-

agement’ activities. Th is process in fact 

already starts with the acquisitioning of 

the new asset(s), in that the anticipated 

life cycle behaviour is investigated and 

forms an important consideration when 

the fi nal decision is made on which item 

to purchase.

D4 – Dispose of assets
If the proper life cycle management 

process has been followed, then the data 

associated with the asset (meaning main-

tenance strategies, condition data, num-

bering, confi guration details, etc) have 

commercial value as well. Disposal of the 

asset often means that there are a number 

of stock material items that will now be-

come obsolete. Th e disposal of assets will 

ultimately be governed by the municipal 

supply chain processes dealing with auc-

tions or direct selling of physical assets. 

Disposal of the asset could also mean that 

there might be maintenance tools and 

equipment that would become obsolete.

D5 – Operate asset
An integrated (systematic, systemic) 

approach to physical asset management 

ensures that the following system ele-

ments are all harmoniously contributing 

to sustainable quality output:

 ■ Th e organisational model, if function-

centred, culminates in the right focus 

on operation, supported by the right 

maintenance.

 ■ Th e way in which assets are operated 

infl uences wear and deterioration dra-

matically. From this perspective, opera-

tions and maintenance should be con-

sidered as two highly inter-dependent 

functions, both at shop fl oor and higher 

levels in the organisation structure.

 ■ Continuous sharing of knowledge 

between operators and maintainers 

should be stimulated by the right team 

structure.

 ■ Th e clear allocation of responsibility 

and accountability makes it simple to 

ensure that the right training and certi-

fi cation would be provided.

 ■ Th e measurement of performance 

and condition, as determined during a 

formal, on-going strategy development 

and improvement eff ort, means that 

the right information is available to the 

relevant roles, at the right time.

 ■ Management information is certainly 

not something that is reserved for 

supervisory and management staff . 

On the contrary – the operators and 

artisans are the generators of the bulk 

of operating expenses. Th ey need man-

agement information even more so than 

senior staff  do.

E – Physical assets layer
Th is layer displays the system of func-

tional assets, sustainably performing their 

intended function. Th e asset management 

system in turn pulls together all the ac-

tions that need to be done to ensure that 

the asset system keeps on performing to 

standard.

A few pointed questions might be ap-

propriate at this juncture:  

 ■ What evidence is there that the current 

asset management system is suitable? 

 ■ What will happen if the total main-

tenance organisation disappears 

overnight? 

 ■ Is there a way in which the capabilities 

of the maintenance organisation can 

be used in such a way that there will no 

longer be functional failures?

 ■ Is it possible to re-focus maintenance 

eff orts in such a manner that the gen-

eral condition of the assets will never 

deteriorate?

Questions like these might at fi rst glance 

appear irrelevant, but they in fact lead to 

an important insight: 

Th e natural deterioration of the asset 

itself is the one and only factor that 

ultimately prescribes how the mainte-

nance function should be organised. 

Only once this deterioration is intrinsi-

cally understood can we feel confi dent 

that we know how the maintenance 

function should be designed and oper-

ated – for maintenance is simply about 

retarding deterioration and restoring 

functionality. Th erefore, we must 

understand that it is not the pump or 

gearbox that is deteriorating – one 

needs to focus on a rather more micro 

level. It is the specifi c pin, bush or 

bearing that wears / erodes / weakens 

and starts to fail. Th e measure of un-

derstanding of these mechanisms and 

rates of deterioration should determine 

the maintenance function.

It can therefore be said that the good 

old tools, like a complete and properly 

indexed fi xed asset register, sensible 

hardware breakdown structures down to 

parts level (componentisation), and a well-

organised technical library, fully acces-

sible by all the members of staff , form one 

of the main pillars of a functional asset 

management system.

CONCLUSIONS
Robust asset management essentially 

calls for the following areas of profound 

knowledge:

 ■ A deep technical / engineering under-

standing of the physical assets, which 

is a prerequisite for developing sound 

maintenance strategies.

 ■ A clearly documented asset manage-

ment system, with performance stand-

ards set at specifi c function level. Th is 

goes hand-in-hand with function-level 

mapping to role descriptions, organisa-

tional structures and responsibility. 

 ■ An extensive knowledge and under-

standing of the municipal processes up 

to micro-organisational level. 
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Concurrent delay in construction 
CONTRACT ADMINISTRATORS often fi nd claims involving 

concurrent delay in the construction of municipal infrastruc-

ture diffi  cult to resolve, given the circumstances of complexity 

of work, extensive interfacing between services and contractors, 

all taking place in a dynamic urban environment.

For the purpose of this discussion “concurrent delay” may 

be described as “the occurrence of two or more delay events 

at the same time, one an Employer risk event, the other a 

Contractor risk event, both of which cause a delay to progress 

and both of which are likely to cause a delay to completion”. 

The occurrence of two delay events, both at the 

Contractor’s risk, or both at the Employer’s risk, are referred 

to as “parallel delay” to distinguish it from “concurrent delay”. 

It is also necessary to distinguish between “delay to progress” 

and “delay to completion”. A delay to progress will only lead to 

a delay to completion if the delayed activity lies on the critical 

path, or if the delay exceeds the f loat available to that activity.

To provide guidance on the assessment of concurrent 

delay in South Africa, we turn to court judgements from other 

countries, and in construction matters we tend to follow 

English law. An important principle derived from English 

law is the “prevention principle” established 140 years ago, 

whereby a Contractor will be absolved from liability for late 

completion if actions by the Employer prevent him from com-

pleting on time. In other words, the Employer may not act to 

reduce the time available to the Contractor to do the work.

Over time various standard approaches to concurrent 

delay have developed, and these are described below:

The first cause approach is one where the first cause in time 

is likely to be the cause of the delay. It does not produce a fair 

and consistent result under all circumstances, and has no rel-

evance to extensions of time arising from concurrent delay.

The Devlin approach (based on a UK court case) is limited 

to situations where a neutral or relevant event and a breach 

of contract operate concurrently. For example, if the contract 

requires the Employer to give the Contractor access to the 

site by a specified date and failure to do so puts the Employer 

in breach of contract, the Contractor would be entitled to an 

extension of time, even if there was a Contractor risk event 

(e.g. labour problems) at the same time. This approach does 

not operate satisfactorily where the competing causes are not 

of equal efficacy.

The dominant cause approach is often incorrectly applied to 

situations of concurrent delay in extension of time claims. It 

is a legal theory which applies to the recovery of damages, and 

should not be applied to the award of extensions of time.  

The burden of proof situation exists where the delay events 

start and finish at the same time (termed “true concurrency”). 

In such a situation the Employer would be unable to prove its 

entitlement to penalties, and the Contractor would be unable 

to prove its entitlement to time-related costs. In such a rela-

tively rare situation neither party would be able to justify its 

own claim for compensation.

Finally, the Malmaison approach arose from an English 

judgement in the Henry Boot v Malmaison case, where 

the parties agreed as follows: “If there are two concurrent 

causes of delay, one of which is a relevant event, and the 

other is not, then the Contractor is entitled to an extension 

of time for the period of time caused by the relevant event, 

notwithstanding the concurrent effect of the other event. 

Thus to take a simple example, if no work is possible on a 

site for a week, not only because of exceptionally inclement 

weather (an Employer’s risk event), but because of a shortage 

of labour (a Contractor’s risk event) and if the failure to 

work during that week is likely to delay the works beyond 

the completion date by one week, then if he considers it fair 

and reasonable to do so, the Contract Administrator is re-

quired to grant an extension of time of one week. He cannot 

refuse to do so on the grounds that the delay would have 

occurred in any event by reason of a shortage of labour.”

The Malmaison approach is underpinned by the preven-

tion principle. If the Contractor’s progress on the critical path 

has been interfered with by the Employer’s act of preven-

tion, then the Contractor is entitled to an extension of time 
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  contracts for municipal services
sufficient to accommodate the effects of the delay and is re-

lieved of penalties for the commensurate period.

This approach has furthermore been adopted by the Delay 

and Disruption Protocol of the UK Society of Construction 

Law which states:

“Where Contractor Delay to Completion occurs concur-

rently with Employer Delay to Completion, the Contractor’s 

concurrent delay should not reduce any extension of time due.”

In the Scottish case of City Inn v Shepherd Construction, 

the judges applied an apportionment approach to an extension 

of time claim, which appeared to undermine the Malmaison 

decision to a certain extent. The judgement has, however, not 

found favour in the English courts, and the Malmaison ap-

proach is still considered to be correct. 

If the contract completion date has passed and the 

Contractor is not entitled to extension of time, the Contractor 

is said to be in “culpable delay”, meaning the Contractor is 

liable for penalties or liquidated damages. When a delay arises 

from an instruction issued when the Contractor is in culpable 

delay, the extension of time is calculated by assessing the time 

taken to carry out the instructed work, and adding it to the 

contract completion date.

Decisions regarding concurrent delay should of course 

always be considered in the light of the applicable contract. 

The main contracts used in South Africa tend to focus on 

Contractor delays and provide little guidance on dealing 

with concurrent Employer delays. The contracts have this in 

common, that a delay to progress only entitles the Contractor 

to extension of time if it causes a delay to completion. In order 

to show delay to completion one needs to establish the critical 

path at the time of the delay, for which one needs a competent 

programme developed by the Critical Path Method (CPM). 

Apart from the NEC suite, current contract docu-

ments in South Africa are not strong on programme issues. 

This is unfortunate, because the underlying problem with 

many concurrent delay disputes lies with the programme, 

which is often incapable of demonstrating criticality and 

the impact of delays on completion. It is recommended 

that the requirements for the programme in the contract 

documents should be amplified as necessary by contract 

administrators to allow the programme to be used ef-

fectively as a tool for the management of the project, as 

well as in the evaluation of concurrent delays. 
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Increasing the skills pipeline for economic growth
Findings from the Landelahni Graduate Survey 2011
THE LOW NUMBER of entry-level pro-

fessionals in engineering and information 

technology is aggravating the shortage of 

critical skills needed to drive economic 

growth and boost employment.

It is vital to soak up unemployment, 

particularly among the youth, and job 

creation depends on a robust economy. 

Boosting the skills pipeline is one of the 

best ways to generate growth and address 

ballooning unemployment. Each skilled 

professional has the capacity to create 

jobs on an exponential basis.

Currently key skills are sorely lacking, 

with an estimated shortage of 800 000 

skilled workers across senior manage-

ment, the professions and technical 

occupations. Moreover, the Landelahni 

Graduate Survey 2011 shows that the 

number of graduates in core disciplines 

such as engineering and information 

technology (IT) is not increasing rapidly 

enough to meet the country’s develop-

ment requirements. Th e high fall-out rate, 

with only one in seven engineering and 

computer students completing their ter-

tiary education, compounds the problem.

We need to build our pipeline of skills, 

particularly when seen in the context of a 

global skills shortage and Africa demand. 

Africa’s expenditure on infrastructure 

projects such as electricity, water, in-

formation and telecommunications 

technology and transport and logistics is 

expected to reach more than US$1 trillion 

over the next ten years. As investment on 

the continent grows, so South Africa is at 

risk of losing its skilled professionals to 

more robust economies.

According to the Landelahni survey, 

enrolment in universities and universi-

ties of technology has increased some-

what over the past twelve years, but 

graduation rates remain low. 

Engineering enrolments doubled 

from 30 000 in 1998 to 59 454 in 2009. 

However, engineering graduates barely 

reached 8 375 in 2009, of which 4 135 

received university degrees and the 

remainder certifi cates or diplomas – an 

average graduation rate of 14% over the 

period, compared to a graduation rate 

which has now reached 38% in most de-

veloped countries.

It is good to see that more women are 

entering the engineering professions, with 

female engineering graduates up more 

than sixfold from 330 in 1998 to 2 112 

in 2009. Black graduates have increased 

fourfold to 6 204 over the same period.

In the case of IT professionals, 

enrolments in computer science and 

data processing in universities and uni-

versities of technology have more than 

trebled from 9 015 in 1998 to 33 600 

in 2009. However, the graduation rate 

dropped from 23,1% to 13,4%, with only 

4 509 computer professionals gradu-

ating in 2009, of which 1 752 received 

university degrees and the remainder 

certificates or diplomas.

Taken overall, these fi gures represent 

marginal growth. Th ey do not in any way 

refl ect the momentum of the IT sector 

locally or globally. IT skills, in particular, 

are crucial since IT is a cross-cutting tech-

nology that underpins all areas of business.

Graduates in engineering and IT are 

not growing fast enough to drive eco-

nomic growth and generate employment. 

We should be turning out many more new 

graduates in these disciplines each year.

Research commissioned by gov-

ernment shows that scores of young 

people who make it to university 

drop out due to lack of funding. We 

should be putting massive resources 

into throughput so that we guard 

against the high fall-out rate.

As a short-term measure, South 

Africa plans to import 50 000 skilled 

workers. But where are we going to find 

them and how can we make our country 

attractive to them, let alone afford to 

pay them in dollars? Skills development 

in South Africa tends to be demand-

driven and tactical. However, the skills 

shortage cannot be solved in the short 

term. It requires coordinated long-term 

strategies from the private sector and 

the state to ensure adequate funding.

The National Treasury has ac-

knowledged that, for jobs to be created, 

the skills required to fill them are also 

needed. “A better educated and more 

highly skilled workforce is the most 

pressing long-term priority for the 

economy,” it states in a recent discus-

sion paper.

Too often, schools and universities 

are not turning out the skills required 

by business. There is a critical need for 

research and accurate information to 

ensure that we have enough of the right 

kinds of skills. When it comes to in-

creasing scarce skills, the only real long-

term solution is to increase the pipeline 

of entry-level skills into critical areas.

Sandra Burmeister

CEO: Landelahni Recruitment Group
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THE ACCOMPLISHMENT of Century 

City as a mixed-use development, ten kil-

ometres from Cape Town’s central busi-

ness district, demonstrates that thriving 

urban spaces are those that achieve the 

optimal balance between aesthetic, func-

tional and commercial interests.

Earmarked for development in 1997, 

the 250-hectare Century City site was 

transformed from a waterlogged marsh-

land in the northwest sector of Cape 

Town to a commercially viable land 

parcel, which was then acquired by Rabie 

Property Group in June 2004.

Since inception, almost 980 000 m2 

of commercial, residential, retail and life-

style bulk have been allocated, including 

4 000 residential units and more than 

580 000 m2 of offi  ce and retail bulk. Th is 

has created an integrated, multiple-pur-

pose, mixed-use precinct that successfully 

complies with the city’s vision to promote 

growth along its strategic corridors and 

prevent sprawl on the urban edges. 

It is viewed as an area that is com-

plementary to the CBD and other major 

centres, which together provide a network 

of multi-nodal opportunities within the 

metropolitan area.

RE-IMAGINING DEVELOPMENT 
Transforming the pocket of land from its 

former condition to a high-value property 

development containing a regional shop-

ping centre, corporate offi  ces, private 

residences and an intelligent city infra-

structure, required vision and imagination 

on a grand scale.

“Th e fi rst developers, Monex, formal-

ised the water bodies, created a wetland 

and natural conservation area, as well 

as a stormwater system and large water 

retention pond. Th ey also created a local 

road network and transportation linkages, 

which made Canal Walk possible. When 

it opened in 2000, Canal Walk was the 

largest shopping centre in Africa. Today it 

has been eclipsed by larger competitors in 

Durban and Johannesburg, but it still is the 

third largest shopping centre in Africa.”

According to Fred de Villiers, 

Technical Director of HHO Africa’s Urban 

Infrastructure Division, the acquisition by 

Rabie then jump-started Phase Two of the 

development, and with it, HHO’s appoint-

ment as the consulting engineers respon-

sible for all the transportation modelling 

and planning, as well as the full spectrum 

of roads and municipal services.

CIVILS AND ROADS
HHO Africa began with the bulk earth-

works to the extent of 250 000 m³ on a 

relatively fl at site. 

“Because the site was so fl at, the fi rst 

thing we had to do was a mass earthworks 

exercise where we optimised the cut and 

fi ll using Civil Designer. What was great, 

besides the cut and fi ll optimisation, was 

the cut and fi ll contours which helped with 

the planning of the project. Th e drawings 

that were then issued to the contractor were 

useful for planning the operations.”

HHO Africa was additionally con-

tracted to design the internal roads and 

streets, a network of 11 km that subdivide 

the precincts into development blocks and 

play an important role in providing public 

linkages between urban spaces and the 

various development parcels.

Th e confi guration of the development 

is guided by a central open space – the 

‘soft heart’ of Century City formed by the 

wetland, Ratanga Island, the Grand Canal 

and a linear network of narrower canals 

that connect these spaces.

A system of radial streets intersect at 

strategic points to the concentric form 

created by Century Boulevard on the 

perimeter and the open space system at 

its core. At intermittent intersections 

throughout the development, traffi  c cir-

cles are used to control vehicular move-

ment – fi fteen of these were designed by 

HHO Africa.

Transforming a slice 
of land into a city

1 2
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PUBLIC TRANSPORT
Transporting people in and out of Century 

City was one of the most important ele-

ments of the project, whereby development 

rights were granted in exchange for the 

provision of public transport infrastruc-

ture. A total of 16 000 people a day com-

mute to and from Century City.

HHO Africa used Civil Designer to 

build a public transport interchange in the 

northern part of the site (near Bosmansdam 

Road), for the feeder shuttle buses and 

parking for private vehicles. Th ey also ex-

tended the route of the 600 mm gauge Light 

Rail System, and have been involved with 

the Integrated Rapid Transit System that in 

the near future will help free up the roads 

and ease congestion into the area. 

3
1  Before: bulk earth works in 

progress at Century City

2  One of the canals meandering 

through Century City

3  Easy access to the canals promotes an 

active lifestyle in attractive surroundings



WATER SYSTEMS
According to the Century City Urban 

Design Framework, the focal design 

feature of the development is the water 

system comprising the central wetland 

and a series of canals. Water comes from 

a number of sources, including natural 

groundwater and recycled water from the 

Potsdam Treatment Works.

The series of narrow canals that 

make up the internal canal network 

traverse the various precincts to 

form a public amenity of great value. 

Apart from the obvious aesthetic 

benefits, the canals promote an ac-

tive lifestyle where walking, running 

and canoeing are encouraged. 

Th e public is granted access to these 

spaces with human-scaled pedestrian 

streets terminating in local ‘pocket’ 

squares at the water’s edge.

HHO Africa designed 1,5 km of the 

canals, two of which created islands 

for the exclusive residential estates 

Waterstone Isle and Knightsbridge. 

Besides creating a choice lifestyle 

product and waterfront addresses, the 

amenity value offered by the water 

systems provide boating opportuni-

ties with running and walking trails 

circumnavigating the waterways. This 

all forms part of the broader rationale to 

generate a responsive environment and 

a ‘sense of place.’  

A unique system of water purifi cation 

was established to ensure that the recycled 

water is maintained to an acceptable quality. 

As set out in the Urban Design Framework 

report, “Th is includes a combination of 

engineered and ecological treatment by 

passing water through fi ltration processes in 

the wetland. Th e wetland does therefore not 

only function as a visual and environmental 

asset, but is vital to the healthy operation of 

the water systems at Century City.” 

Whilst the wetland and canals are 

designed to accommodate normal and 

surplus stormwater during major fl oods, it 

was important to minimise pollution into 

these schemes, and as such ‘low fl ow’ and 

‘high fl ow’ systems were created.

“We did a study using Civil Designer’s 

Stormwater Module where we actually 

evaluated the bulk stormwater system. 

Because we inherited the project, we had to 

prove to ourselves that the system worked 

and would be able to handle the increased 

runoff  from future developments. We 

could not aff ord an increased risk of 

fl ooding and needed a reliable model to 

confi rm the operation of the canal and 

wetland system,” says de Villiers. 

“All the stormwater gets polished in 

the wetland – there are three or four cells 

in the wetland so that all the stormwater 

that comes in gets fi ltered through a 

buff er, and from there a relatively small 

pipe directs the fl ow out to sea. Th e run-

off  here is about 1 m³ per second.”

CONCLUSION
When asked about the constraints or par-

ticular challenges faced by HHO Africa on 

the project thus far, De Villiers mentioned 

that the high water table meant restrictions 

on the bulk earthworks cut operations. 

“Th en there were the normal chal-

lenges associated with developing major 

infrastructure in the midst of current 

development. Th e entire development is 

underscored by stringent criteria for the 

functional, structural and environmental 

aspects of the built environment as con-

tained in the Urban Design Framework.”

For De Villiers and the team at HHO 

Africa it has been a privilege to be part 

of the Century City Development. “Rabie 

has been a good client of ours for many 

years. Th ey are visionary and make things 

happen. Th eir strength is anticipating 

market demand and creating a product 

that is desirable.” 

 INFO

Jayson Bester

Strategic Marketing Manager

Knowledge Base

021 701 1850

jayson@knowbase.co.za

4

4  A neat road network forms an integral 

part of the Century City design
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Letsunyane Associates, a Civil and Structural Engineering Consultancy, was established in Durban in May 

From our humble beginnings in Westville, KwaZulu-Natal, we have established six fully operational branches 
in South Africa ( KwaZulu-Natal, Easten Cape & Limpopo provinces ).

civil and structural engineering developments covering:

and gravity pipelines
and portal culverts.

and dams
and industrial buildings

and water/sewer/storm water reticulation

We are committed to maintaining the highest levels of quality, integrity and reliability in the provision of 
engineering and project management services on projects entrusted to us. 
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M A R K E T  C O N T R I B U T I O N

C2 hardeners are revolutionising
the concrete industry

CRETE COLORS (also known as C2) 

comprises a range of concrete treat-

ment products developed and perfected 

in America, and available in South 

Africa, Canada and 33 other countries 

worldwide. The range (which includes 

hardening, sealing, polishing and 

colouring products) is lithium-based 

and utilises nanotechnology, resulting 

in a range of incredible benefits that 

are driving the transformation of 

the concrete f looring industry. 

A RANGE OF BENEFITS
Improved durability
C2 chemicals densifi es and seals micro 

pores in the top layer of the concrete, 

creating a permanent impregnation of 

the concrete fl oor for a more durable, 

abrasion-resistant fi nish.

1

2 3
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We have a senior management 
position available to lead the 
Engineering Business Unit 
in Africa (Midrand office). 
Golder Associates is one of 
the most respected ground 
engineering and environmental 
sciences consulting firms in 
the world.

Discover our unique employee-
owned structure, values and 
culture and see why Golder 
has such a strong reputation 
in engineering excellence. 
In the Africa region, our team
of specialists has been working 
on highly challenging projects, 
nationally and globally, for 
decades. The new leader will 
be, amongst others, responsible 
for strategic direction as well as 
business and technical innovative 
developments. 

The successful candidate will
be a professionally registered 
engineer, with an acknowledged 
leadership role in the industry.

Engineering Lead: 
Golder Associates 
in Africa

Career opportunity

Visit www.golder.com/careers 
for a detailed job description.

Erica Scheppel | +27 11 254 4800
escheppel@golder.co.za

Superior stain resistance
C2 hardeners transform a porous concrete 

fl oor into a fl oor that is dense enough 

to repel water and other contaminants, 

thereby helping to reduce penetration of 

the surface. 

Reduction in tyre marks
A concrete fl oor treated with C2 hardeners 

will make the entire surface smooth, pre-

venting abrasion and leaving minimum 

tyre marks on the fl oor.

Enhanced condition of old fl oors
C2 hardeners strengthen the surface of the 

old concrete and prevent dusting. 

Little or no production ‘down time’
C2 hardeners cure quickly, and the fl oor 

can be put into service immediately after 

the application process has been com-

pleted.

Cost eff ective
C2 hardeners improve performance, ap-

pearance and light refl ectance of new and 

old fl oors, needing less maintenance.

Competitive coverage rates
C2 Super Hard provides highly competi-

tive rates and excellent coverage.

Planet safe
C2 Super Hard is 100% planet safe, 

water-based and non-toxic. ‘Going 

Green’ is the new trend in the concrete 

f looring industry, and Crete Colors is 

committed to providing planet-safe 

products and application methods to 

this end. 

Penetration of the fl oor
Lithium does not trigger Alkali Silica 

Reaction (ASR), while sodium does 

(based on testing data from independent 

laboratories to ensure the most accurate 

results). In addition, C2 products do not 

merely coat the fl oor; the lower viscosity 

and alkalinity allows C² lithium hardeners 

to achieve deeper and more complete pen-

etration of the fl oor. Th is creates a denser, 

harder bond, leaving far fewer un-reacted 

calcium hydroxide molecules with a wider 

distribution of lithium particles during 

absorption.

CURRENT PROJECTS
With a number of large projects under 

way around the world, C2 is enhancing 

concrete fl ooring applications in a wide 

variety of industries, such as E Mart in 

Korea, Kesko Logistics and Kodin Terra 

in Finland, and Nike DC in China. Th e 

company has completed projects totalling 

over 350 000 m2 in South Africa to date, 

amongst them Pick & Pay, Distell, UTI, 

Spar, Porche and Bentler.

SUCCESS STORY: DELL COMPUTERS
A year after the concrete for a 

50 000 m2 truck loading area at Dell 

Computers in Poland had been poured, 

the concrete started to deteriorate. 

To solve the problem, the concrete 

contractor requested a study from a 

Polish technical university to find out 

which product would work the best. 

The results revealed that C2 Hard 

would be the best solution. C2 Hard 

was applied after the deteriorated 

concrete had been removed. No fur-

ther deterioration has occurred. 

 INFO

INLAND

Martin Prinsloo – 083 561 7557

martin@cretecolors.co.za

COASTAL

Richard Beer – 083 226 7638

richard@cretecolors.co.za

C2 application in depots, warehouses 

and distribution centres:

1  C2 Super Hard

2  C2 Super Hard

3  C2 Super Hard & Stain Safe
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specialising in Piling, Lateral support systems, Grouting and 

Geotechnical investigations.

Johannesburg
Grinaker-lta park, 

Jurgens str cnr Jet park rd, 
Jetpark, boksburg

Tel: +27 11 923 5000 
Fax: +27 11 397 3509

Durban
59 Henwood road, New Germany

Tel: +27 31 710 6100 
Fax: +27 31 705 8799

E-mail: gel@grinaker-lta.co.za
 

www.aveng.co.za   www.grinaker-lta.com



IN BRIEF

EFFECTIVE WATER 
MANAGEMENT
AS SOUTH AFRICA develops, good forward 

planning to ensure long-term sustainability 

with regard to our natural resources should 

be a priority. One of these resources that will 

undoubtedly require attention is water. The 

storage, use and recycling of this commodity 

is vitally important.

We’ve experienced crippling droughts and 

debilitating rains, mostly at the wrong times or 

in the wrong areas, signifying a need to pre-

serve water for current and future demands. 

Although city growth plans can be hampered 

by a lack of available water resources, it is com-

monplace to see stormwater being directed 

into open fi elds or into rivers due to lack of 

planning and foresight.

Many countries have foreseen growing 

water consumption, as well as resource prob-

lems, and have taken positive steps to improve 

their future. For instance, Paris has over 400 km 

of drainage tunnels and more than 6 000 un-

derground reservoirs that serve the city's 

needs today.

As a relatively young country, it would be 

prudent for us to conserve and re-use our water 

resources, and put plans into action for the 

benefi t of generations to come, particularly if 

those plans include money savings and benefi ts 

to the ecosystem. For instance, water can easily 

be collected, treated and stored for later use 

by most buildings, car parks and city roads. It 

should not be necessary for those develop-

ments to have to rely on municipal water; they 

should rather consider that facility as a back-up. 

It is therefore no coincidence that Seaqual 

has a new product range that could help 

the planners, engineers and architects of our 

country achieve these aims. Seaqual is now an 

agent for two superior ranges of professional 

channel drains.

The Mufl eSystem water conveying system, 

for example, is a range of high-quality channel 

drains made from HDPE, with an assortment 

of grates, from galvanised and stainless steel 

to ductile iron, and with load ratings from 1,5 

– 90  ton, all with European Standard EN1433 

certifi cates and CE marked.

With this range it becomes an easy 

strategy to channel water to reservoirs and 

tanks for treatment and re-use, as well as for 

improving safety on roads by removing free-

fl owing water effi  ciently.

 INFO

Geoff  Hunt

Seaqual cc

082 838 3862

geoff @seaqual.co.za

WOODLANDS 
SEWER UPGRADE
THE EXISTING 40-year old 600 mm diameter 

Woodlands sewer in Port Elizabeth was no 

longer in good working condition, nor could 

it cope with the required expansion to accom-

modate the anticipated increase in volumes. 

To resolve this it was decided that the existing 

sewer had to be replaced by an adjacent 
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new 700 mm diameter pipe. This new sewer 

line would require protection from scouring 

and undermining during fl ooding, due to its 

location in the water course. 

In 2009 The Nelson Mandela Bay 

Municipality appointed Goba (Pty) Ltd to design 

and implement the project. An environmental 

impact assessment (EIA) was fi rst undertaken, 

which included a public participation process. 

The EIA required the development of an 

environmental management plan (EMP). The 

EMP had to ensure that the contractor would 

demonstrate respect for the environment, 

which historically consists of three vegetation 

types: Baakens Forest Thicket, Baakens Grassy 

Fynbos and Rowallan Park Grassy Fynbos. 

Much of these vegetation types had been 

severely aff ected by urbanisation and a high 

density of alien plants. However, owners of 

neighbouring properties had taken ownership 

of the environment surrounding their land by 

keeping the river and surrounds clear of invasive 

plants and by planting indigenous trees such 

as Yellowwood and Stinkwood, some of which 

were already over 25 years old.

A further condition of the EMP was that a 

qualifi ed botanical expert had to be employed 

to identify endangered species and make 

recommendations regarding the removal and 

replanting of large trees. 

Once an environmental record of decision 

had been issued and the EMP approved, con-

struction could commence. Penny Farthing was 

appointed in July 2009 as the main contractor, 

and they in turn appointed Maccaferri SA as the 

supplier of all the bio-engineering products 

required to re-establish the environment. 

The contractor had to work under extremely 

restricted site conditions, as the pipe had to be 

laid at depths below the water line, necessitating 

deep and narrow trenches that required shoring. 

The adjacent existing sewer had to be constantly 

protected since it had to remain operative until 

the new line would be commissioned. A further 

restriction was that, due to nesting of a spotted 

eagle owl pair, no construction was permitted 

in the vicinity of the nest from July through to 

December (breeding season). 

In spite of the site challenges and the strict 

EMP requirements, the construction of the 

sewer was completed in 36 weeks. 

Once the pipe was laid, the environment 

had to be re-established and erosion and fl ood 

scour protection provided. This was undertaken 

by using gabions, lined with BioMac (an erosion 

control blanket), and fi lled with topsoil that had 

been removed and preserved for this purpose at 

the commencement of the contract. The re-use 

of the topsoil enabled the seeds of endemic 

plants within the topsoil to re-establish and grow 

within the protection of the gabions, which 

in turn provided protection against scouring 

and undermining during fl ood conditions. The 

greening of all the gabions and the extensive re-

planting and importing of indigenous vegetation 

have created a very pleasing and environmentally 

friendly end result.

 INFO

Michelle Neermal 

National Marketing Coordinator

Maccaferri SA (Pty) Ltd

031 705 0500  

michelle.neermal@maccaferri.co.za

 1   A section of the site; note the narrow corridor in 

which the work had to be done

 2  The completed project

1

2
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OVERALL WINNER IN 
2011 HDGASA AWARDS
AFTER A TWO year hiatus, the Hot Dip 

Galvanizers Association Southern Africa 

(HDGASA) hosted its eleventh HDGASA Awards 

Evening on Friday 26 August in the Ballroom at 

Montecasino in Fourways, Johannesburg. 

The Waterfall Hills Estate was the overall 

winner in that it illustrates how hot dip 

galvanising can be used by architects to 

integrate with other construction materials, 

producing an exceptional and aestheti-

cally appealing result, in keeping with the 

upmarket estate. This project was also the 

winner in the Architectural Category. 

Situated in Sunninghill, in northern 

Johannesburg, this is one of the largest 

estates to be developed within the South 

African property market, with the Waterfall 

 1  and 2  Waterfall Hills Estate

1 2



Hills Mature Lifestyle Community forming an 

integral part of the Waterfall City develop-

ment. The extensive and wide-spread use of 

hot dip galvanised steel has been integrated 

to form part of all the architectural features 

and aesthetics of the estate structures.

The developer (Century Property 

Developments) aims to encourage the use of 

materials in their natural state, thereby creating 

a unifying element to all the homes, as diverse 

as they hope they would be. The materials 

that are expressed in their natural form on the 

estate are stone, brick, plaster, wood, steel, 

glass and green materials.  According to the 

developers’ guidelines, “steel allows spaces to 

become light and airy, especially when used in 

conjunction with glass. It makes it possible to 

span large openings and create spaces that are 

open and free. Steel is a modern material that 

can be used to create dramatic eff ects, and it 

may be hot dip galvanised or painted grey.”  

The judges agreed that the comprehensive 

use of hot dip galvanised steel has been inte-

grated to form part of the overall architectural 

features and aesthetics of the estate structures.  

The other winners were as follows:
Duplex Coating Systems Category
Ambotovy Nickel Mine, Madagascar

Infrastructural Development Category
Lula Pipe Cable Lock™ 

Mining and Industrial Category 
Medupi Chimneys, North and South – 

Internal Flue Support Steelwork

Community Development Category
Zwelitsha Pedestrian Bridge

 INFO

Saskia Salvatori,

HDGASA

011 456 7960

NEW SITE SAFETY 
TEXTBOOK FROM GMBA
GAUTENG MASTER Builders Association 

(GMBA), together with Clockwork Media, has 

published a new comprehensive textbook 

on health and safety in the building industry 

– Applying Safe Work Practice in the Building 

Environment.  

Lea Smith, GMBA past president and the 

textbook project director, says GMBA is dedi-

cated to providing members and the con-

struction industry as a whole with support in 

fi nding ways to reduce construction-related 

incidents. “In this new manual, the manager, 

supervisor, health and safety representative, 

artisan and general worker will fi nd a perfect 

easy-to-use reference tool for daily use.”

Subjects dealt with in the 145-page il-

lustrated textbook include the Occupational 

Health and Safety Act, Risk Assessment, 

Personal Protective Equipment, Electrical and 

Tool Safety, Lifting and Carrying, Safety Signs, 

Safe Working Area and Access Equipment, 

Excavations, Hazardous Substances and Fire 

Safety, First Aid, and HIV/AIDS.  

Levels 1 to 4 of Safety, Health and 

Environmental Practices (in accordance with 

the SA Qualifi cations Authority) are covered. 

“All eff orts have been made to encompass 

all the learning outcomes and specifi c as-

sessment criteria as prescribed by the SA 

Qualifi cation Authority,” Smith adds. 

Textbook sponsor, The Dawn Group, says 

in its foreword that the textbook represents 

an opportunity for the Group to display its 

commitment to education in the construction 

industry by increasing awareness with regard 

to safety, and raising the level of training and 

skills enhancement of existing and future 

contractors. (The Dawn Group is a leading 

manufacturer and distributor of hardware, 

sanitary ware, plumbing, kitchen, engineering 

and civil engineering products.)

 INFO

Doug Michell

011 805 6611 

dougm@gmba.co.za

GMBA HAS A NEW 
EXECUTIVE DIRECTOR
JAMES TUBB is the new Executive Director 

of the Gauteng Master Builders Association 

(GMBA). James, who holds a BCom degree 

obtained at the University of Cape Town in 1991, 

was employed by Barloworld Equipment for 

the past 16 years, completing his career there as 

Group Supply Chain Manager: Inbound for the 

southern African region. 

Some of the highlights of his career at 

Barloword include setting up electronic sys-

tems for the ordering and export process into 

neighbouring territories, setting up pricing 

systems for quicker customer quotations, 

and being involved in the move to the SAP 

ERP system for Barloworld’s South African 

construction operations, and later also mining 

operations. He won several company awards in 

the supply chain fi eld while at Barloworld. 

Prior to his Barloworld service, James worked 

for Commercial Union Assurance and the 

Portuguese-SA Chamber of Commerce in Lisbon.
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1   Personal Protective Equipment (PPE) is one 

of the subjects covered in the GMBA’s new 

textbook on site safety

1   James Tubb, the new Executive 

Director of the GMBA

1

1



68  Civil Engineering | October 2011 

He is very interested in the SA education 

system and, among his current external fi du-

ciary functions, is serving on the Governing 

Body of Pretoria High School for Girls – part of 

a decade’s service already provided to educa-

tion governing bodies. 

After hours Tubb enjoys time with his 

family – wife Leonor and children Marco (18) 

and Cata (17) – reading, computers and surfi ng 

the internet. 

“I am very happy being part of the GMBA 

team. My initial time is being spent under-

standing the current GMBA structure, services 

provided, and generally getting a good feel for 

what members expect from the association. 

Thereafter I will by looking at ways to enhance 

the association, its members and the public it 

serves,” the new GMBA Executive Director says.

 
 INFO

James Tubb

011 805 6611

www.gmba.org.za

MARK ALEXANDER 
ELECTED CHAIRMAN 
OF THE C&CI
PROF MARK ALEXANDER, who teaches and 

researches cement and concrete materials at the 

University of Cape Town (with specifi c interests in 

concrete durability and repair and rehabilitation of 

concrete structures), has been elected chairman 

of the Cement & Concrete Institute (C&CI). 

He acts as a specialist consultant to the 

industry on concrete materials problems, and 

co-authored Aggregates in Concrete (2005), 

and Alkali-Aggregate Reaction and Structural 

Damage to Concrete (2011). 

He is also active in international scientifi c 

circles, and is presently Vice-President of RILEM, a 

Paris-based international organisation concerned 

with construction materials and structures.  

Prof Alexander has had a long association 

with the C&CI and with its predecessor, the 

Portland Cement Institute (PCI). The erstwhile 

Director of the PCI, the late Dr Derek Davis, 

took a personal interest in the young academic 

and researcher, and later collaborated with him 

on research into concrete aggregates. The new 

C&CI chairman has worked with every director 

of the PCI/C&CI since then, and was the doc-

toral supervisor for Dr Graham Grieve, and the 

late Dr Brian Addis, both of whom had long 

and fruitful careers with the C&CI.

 INFO

Hanlie Turner

Marketing Manager

011 315 0300

hanlie.turner@cnci.org.za

C&CI EXPRESSES 
CONCERN OVER SUB-
STANDARD CEMENT 
PRODUCTS IN SA MARKET
THE CEMENT & Concrete Institute (C&CI) has 

expressed concern about the dangerous con-

sequences of sub-standard cement products 

that are appearing in the local market.

The C&CI says it is imperative that infra-

structure and buildings constructed with 

cement or cement-based products should be 

structurally sound and durable. “However, it has 

come to our attention that some cements cur-

rently being sold in the South African market do 

not meet the requirements of the compulsory 

specifi cation, possibly resulting in sub-standard, 

and even dangerous, structures and buildings.

“South Africa instituted a compulsory 

standard for cement in 2007. All cement sold 

in South Africa must meet the requirements of 

this standard. The responsibility for enforcing 

the standard lies with the National Regulator of 

Compulsory Standards (NRCS). In order to sell ce-

ment in South Africa, all producers and importers 

are required to have a Letter of Authority (LoA) 

from the NRCS for each diff erent cement type 

being off ered for sale. The NRCS will only issue 

an LoA if it is satisfi ed that the cement meets the 

requirements of the compulsory standard. This 

requirement applies to all cements.

“The fact that an LoA appears on a bag is 

no guarantee that an LoA has actually been 

issued by the NRCS. Should consumers be in 

doubt, they can contact the NRCS to determine 

whether a particular product from a particular 

producer or supplier has a current LoA issued by 

the Regulator. The NRCS contact persons are:

Tando Magolego

MAGOLET@nrcsorg.za

012 428 6375 

Ida Phalatse 

PHALATME@nrcsorg.za  

012 428 6667

“In addition, it is recommended that only 

reputable brands and producers/suppliers are 

used. It is also important that the cement used 

is fi t-for-purpose for a particular application.”

This information is available on a C&CI 

leafl et, Cementitious Materials for Concrete, 

which can be downloaded from their website 

(www.cnci.org.za) or requested by calling 

011 315 0300.

The C&CI says the potential consequences 

of using cements without a valid LoA, and 

therefore not complying with the compulsory 

standard, include:

 ■ Increased cost of concrete if more cement is 

needed to achieve the specifi ed strength.

 ■ Low-strength mortar or concrete, possibly 

resulting in failures or increased maintenance.

 ■ A lack of durability, resulting in increased 

maintenance and life-cycle costs.

 ■ Failure of coatings to adhere to weak 

mortar/plaster.

“So, while some cements may be signifi cantly 

cheaper than others, the consumer needs to 

determine whether in fact the cement in ques-

tion has an LoA, and also whether it is suitable 

for the intended application. In the light of the 

Consumer Protection Act, anyone who sells 

sub-standard cement puts him/herself at risk. 

Forewarned is forearmed,” C&CI cautions.

 INFO

Hanlie Turner

Marketing Manager

011 315 0300

hanlie.turner@cnci.org.za

1   Prof Mark Alexander, who has had a long 

association with the Cement & Concrete 

Institute, has been elected chairman of the 

C&CI Board

1
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IT GIVES ME GREAT pleasure to con-

tribute to the October edition of the 

SAICE magazine. Th e theme (municipal 

engineering and related matters) is par-

ticularly apt, given that IMESA will be 

hosting the International Federation of 

Municipal Engineering (IFME) Board 

Meeting at our 75th Conference in 

October. We are delighted that a large 

contingent of our international colleagues 

will be attending the Conference and are 

sure that their extensive knowledge and 

experience of municipal engineering in 

their own countries will signifi cantly en-

hance and enrich our discussions. 

In many ways our Jubilee Year marks a 

number of ‘fi rsts’. I write this editorial from 

our spacious new premises in Durban – the 

fi rst permanent Head Offi  ce in IMESA’s 

history. Th e growth of IMESA, and the 

need to serve our members more eff ectively, 

have required a dedicated Head Offi  ce to 

house our growing staff  complement, to 

provide a suitable meeting venue and to 

aff ord us the opportunity to carry out vital 

training in our new facility. We moved into 

IMESA House in May 2011 and hosted our 

quarterly EXCO meeting there two months 

later. It is important to note that this is the 

fi rst event held in the fi rst property ever 

owned by IMESA – two signifi cant ‘fi rsts’ 

for our organisation. I have no doubt that 

our deliberations were greatly enhanced by 

the professional and attractive ambience in 

which we found ourselves!

I am happy to report that IMESA 

has made signifi cant progress since our 

EXCO/Council strategic planning session 

in January 2011. We are now working on 

several projects to respond to national 

priorities. Space is limited, so I will high-

light only a few in this forum.

A major focus for IMESA this year 

is to promote job creation through a 

National Asset Management Programme 

that includes planned, routine and emer-

gency maintenance, and the cleaning and 

clearing of simple system assets. A related 

initiative is our Infrastructure Asset 

Management (IAM) training programme, 

conceptualised in direct response to 

the National Development Plan, Goal 

No 12 (“highly developed and reliable 

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

News from our IMESA friends
In the year of their Golden 

Jubilee IMESA’s President 

Jannie Pietersen shares a few 

celebratory thoughts with us

1
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infrastructure”). IMESA is currently pro-

viding four-day and two-day IAM courses 

nationwide to groups of 20-25 delegates. 

Th e programme is designed to develop 

skills for municipality asset management, 

including calculating community demand 

for services, setting levels of service provi-

sion, performing asset condition assess-

ments, developing IAM plans and related 

fi nancial requirements. Software has been 

developed by IMESA to assist government 

with their “2014 Clean Audit” project.

Two other initiatives aim to build our 

knowledge-sharing capacity in our engi-

neering community. IMESA is currently 

partnering with SALGA to build a network 

for municipal engineers in South Africa. We 

are also updating the IMESA website exten-

sively in terms of content and functionality 

in order to enhance knowledge sharing 

and information dissemination across our 

engineering community. All of these initia-

tives have been or will be reported on in the 

IMIESA magazine, which remains as strong 

and relevant as ever to our engineering 

community in South Africa.

Th e highlight of 2011 will be IMESA’s 

75th Conference and Jubilee Year celebra-

tions. Th e conference will be held from 

26-28 October at the Birchwood Hotel 

and the OR Tambo Conference Centre, 

Boksburg, Johannesburg. Th e selected 

theme for the event is ‘Yesterday, Today 

and Tomorrow’, which is very appropriate 

for IMESA in a number of ways. In 1905, 

the UK-based Institution of Municipal 

Engineers established an African District. 

For the next half century, the local chapter 

continued to support municipal engineering 

in South Africa. During the late 1950s, 

however, the decision was made to found 

an independent and autonomous body 

to look after the interests of municipal 

engineers throughout southern Africa. Th e 

Institution (later changed to ‘Institute’) of 

Municipal Engineering of Southern Africa 

(IMESA) was born, and was formally inau-

gurated in May 1961. To mark the Jubilee 

‘50 year’ milestone, this year’s Conference 

will provide a valuable forum for IMESA 

members to refl ect on our history, to take 

stock of where we stand at present and to 

plan proactively for the future of municipal 

engineering in southern Africa.  

A number of special events are planned 

for the conference. For example, we will be 

inviting all the past presidents of IMESA to 

a Mayoral Function for a special celebra-

tion of what IMESA has achieved in the 

last 50 years. In addition to a technical 

tour of the Gautrain, the varied conference 

programme will cover relevant topics such 

as Transportation and Traffi  c Engineering, 

Sanitation, Stormwater Management, 

Roads, Water Engineering, Environmental 

Engineering, and Financial Aspects of pro-

viding services. 

Finally, IMESA will be launching a 

very special book at the Conference – 

Refl ections, written by Professor Johannes 

Haarhoff . Th is provides a comprehensive 

history of IMESA, complete with anec-

dotes, micro biographies of eminent mu-

nicipal engineers, and photographs from 

the archives from the time of its forma-

tion to what it is today – an advocate and 

spokesperson for municipal engineering 

and for engineers in South Africa. 

I look forward to welcoming you to 

the Conference.   

1  Jannie Pietersen, President of IMESA 

2   IMESA House, Durban – the first permanent 

Head Office in IMESA’s history

2



72  Civil Engineering | October 2011 

Africa-UK Engineering for Development Partnership

Young Professionals Workshop

THE AFRICAUK Engineering for 

Development Partnership, for which 

SAICE serves as the local secretariat, 

held a Young Professionals Workshop 

in Gaborone, Botswana, from 13 to 16 

September 2011. SAICE’s Young Members 

Panel also attended the workshop and will 

be reporting on their experience in the 

next edition of the magazine. Th e work-

shop was held in the main campus library 

auditorium of the University of Botswana, 

in conjunction with the 12th Biennial 

International Conference of the Botswana 

Institution of Engineers. 

Th e aim of the workshop was to provide 

an opportunity for young African Engineers 

to share lessons learnt, to network and 

to discuss good practice. By focusing on 

engineering-specifi c, as well as broader is-

sues that are vital for eff ective professionals, 

the workshop complemented what had been 

learnt through formal education. 

OBJECTIVES OF THE WORKSHOP
 ■ To contribute to the development of a 

vibrant engineering community within 

Africa.

 ■ To enhance the connectivity between 

African engineers and other key profes-

sional groups.

 ■ To build closer and mutually benefi cial 

links between the engineering com-

munities in the United Kingdom and 

Africa.

WHAT THE YOUNG 
PARTICIPANTS ENGAGED IN

 ■ Th ey presented case studies that illus-

trated good practice and the relevance 

of these case studies in their own 

countries.

 ■ Th ey discussed practical examples 

of how professional institutions can 

support the development of young 

members.

 ■ Th ey shared and compared the 

challenges faced by them as young 

 The Young Professionals Workshop 

offered young African engineers a 

wonderful networking opportunity 
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engineers from diff erent African coun-

tries, thereby broadening their various 

frames of reference.

Th e young engineers presented and shared 

practical and innovative ideas particularly 

suited to their disciplines. Th e following list 

gives an indication of the themes covered:

 ■ How professional institutions can 

support the development of young 

members

 ■ Networking

 ■ Managing one’s expectations

 ■ RDP housing projects

 ■ Africa communities online

 ■ Th e way forward

 ■ International Anti-Corruption 

Initiative: a dramatisation of Ethicana 

and corruption within the engineering 

professions (presented by SAICE’s 

Young Members Panel)

 ■ Furthering one’s studies

 ■ Establishment of the optimum fi bre 

length and concentration for maximum 

reinforcement of a sandy soil

 ■ Caprivi Link HVDC interconnector

 ■ Pioneers of the past providing founda-

tions for the future

 ■ Designing, manufacturing and testing 

a continuously operating solar-assisted 

absorption refrigeration system

 ■ Design, fabrication and testing of a me-

chanically tracked parabolic collector

 ■ Young professionals getting involved in 

inventions and innovations

 ■ Design and implementation of a high-

lift pump station

 ■ Th e Real Engineer in Africa and the 

growth of engineering in the African 

environment.

GOING HOME AGAIN
Th e workshop was a resounding success. 

Th e young professionals returned to their 

various African countries motivated and 

inspired by their shared experiences and 

by their combined decision that the time 

has come for them to stand up together as 

the voice and face of the young engineer 

in Africa. 

 INFO

Theo Jacobs

SAICE International Liaison Offi  cer

theo@saice.org.za

The aim of the workshop was to provide 

an opportunity for young African 

engineers to share lessons learnt, to 

network and to discuss good practice. 

The workshop was a resounding 

success. The young professionals 

returned to their various African 

countries motivated and inspired 

by their shared experiences and by 

their combined decision that the 

time has come for them to stand 

up together as the voice and face 

of the young engineer in Africa
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Building bridges…
for the breaking

ON 26 AUGUST, St Alban’s College in 

Lynnwood, Pretoria, once again kindly 

hosted SAICE’s annual international 

bridge building competition. Main 

sponsor, BKS, a multi-disciplinary con-

sulting engineering and management 

firm, was also visibly on board during 

the proceedings. Finalist teams had 

arrived from across South Africa and 

Namibia to see which team could build 

the strongest bridge using timber, string 

and glue supplied by Pratley.

Fourteen teams (the best of the 

best, having won the regional competi-

tions on SAICE Branch level) took 

part. Before commencing, these ‘future 

engineers’ were given tips about bridge 

building by Mauritz Opperman, a 

structural engineer from BKS. Each 

team was then handed exactly the same 

building materials to construct an 

810 mm bridge (the span for this year’s 

competition). The rest of the morning 

and early afternoon saw the teams of 

learners constructing their bridges 

in all earnest, until mid-afternoon 

when they had to down tools to allow 

enough time for the glue to dry be-

fore the evening’s testing session.

During the nail-biting testing ses-

sion that evening, bridges were secured 

to the aluminium loading-rig one after 

Table 1  Competition results for the 2011 bridge building competition

School Aesthetics Mass (g) Load (kg) Score

Domino Servite High 24 165 90 133 1

Brackenfell High 24 135 63 117 2

Merrifi eld College 23 160 36 68 3

HTS Daniel Pienaar 26 140 27 65 4

HS Centurion 17 155 33 60 5

Parel Vallei HS 17 160 30 55 6

The Kings School 16 150 24 48 7

Burnwood Secondary 20 145 18 45 8

New Horizon College 20 135 15 42 9

Edugate Academy 17 105 9 34 10

Port Rex THS 17 140 12 34 10

Old Mill HS 13 140 6 22 11

Fichardt Park High 21 125 0 21 12

HS Upington 20 135 0 20 13

1  All lined up and ready to be judged!

1
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2  Exact planning

3  and 4  and 5  Construction 

progressed as the hours passed

6  Last-minute fi ne-tuning 

before downing tools

7  Allowing the glue to dry

8  Loading .....

9  ..... to destruction

2 3

4 5

6

the other, and loaded with weights to 

test their strength. The winning bridge, 

weighing a mere 165 g, carried an 

amazing 90 kg before it cracked under 

the strain. The bridge was built by 

Jan Joosten, Stephan Stegen and Jonas 

Graf from the Domino Servite High 

School in KwaZulu-Natal. The school 

won for the second time in succession. 

Second place went to Brackenfell High 

School from the Cape, with a bridge 

that carried 63 kg. Third place went to 



8

7

9
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the Merrifield College team from East 

London whose bridge withstood 36 kg 

before it failed. For the three teams to 

reach the winning marks of 133, 117 

and 68 respectively, aspects such as 

aesthetics, the mass of the bridge and 

ultimately the weight-bearing capacity 

were the determining criteria.

The bridge building competition was 

initiated by the SAICE Durban Branch 

in 1991 to help generate further interest 

in maths and science among high school 

children.  As part of SAICE’s corpo-

rate social responsibility and career 

guidance efforts, the Institution actively 

encourages young people to study en-

gineering, especially considering that 

the global industry will be facing a 

massive shortage of engineers in coming 

decades.  Since its inception, the com-

petition has captured the imagination 

of learners and has indeed led to many 

choosing civil engineering as a career!

 INFO

Zina Girald

SAICE Assistant Manager Communication

zina@saice.org.za

10  Siyanda Ngebulana (Head of Communication 

at BKS) addressing the learners

11  The winning team from the Domino 

Servite High School: Jan Joosten, 

Stephan Stegen and Jonas Graf

12  In second place was Brackenfell High 

School with team members Rinus Grobbelaar, 

Ryno Wade and Elmar Dempers.

13  Third place went to Merrifi eld College 

with team members Joshua Gullen, 

Dakota Corbett and Mitchell Struwig 

10

11
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Date Event and CPD 

validation number
Presenters

Contact details

14 November 2011 Midrand

Structural Steel Design Code to 

SANS 10162:1-2005

SAICEstr09/00513/12

Greg Parrot
Cheryl-Lee Williams

cheryl-lee@saice.org.za

15 November 2011 Midrand

Reinforced Concrete Design to 

SANS 10100-1

SAICEstr09/00432/11

Greg Parrot
Cheryl-Lee Williams

cheryl-lee@saice.org.za

17-18 November 2011 Gauteng
Business Finances for Built Environment Professionals

SAICEfi n08/00405/11
Wolf Weidemann

Dawn Hermanus

dawn@saice.org.za

21 November 2011 Johannesburg
Bridge Maintenance

SAICErail09/00495/12
Ed Elton

Dawn Hermanus

dawn@saice.org.za

22-23 November 2011 Johannesburg
Basics of Track Engineering

SAICErail09/00496/12
Ed Elton

Dawn Hermanus

dawn@saice.org.za

1-2 November 2011 Port Elizabeth

8-9 November 2011 Durban

15-16 November 2011 Johannesburg

22-23 November 2011 Cape Town

Basic Coastal & Harbour Engineering

SAICEwat09/00611/12
Keith Mackie

Cheryl-Lee Williams

cheryl-lee@saice.org.za 

24-25 November 2011 Johannesburg
Rail Transport

SAICErail11/00887/14
Ed Elton

Dawn Hermanus

dawn@saice.org.za

For more information on courses, venues and course outlines please visit http://www.civils.org.za/courses.html

DIARISE THIS!ISIST IS!ISSE TA THIST IS!ISIAARISE TA THIST IS!IS
DIAARISE TA THTDIAARISA
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Free BIM software for project collaboration
Download Tekla BIMsight at www.teklabimsight.com 

We love models. And we believe that once you download the 
new Tekla BIMsight, so will you. Combine models, check for 
clashes and enjoy seamless communication - Tekla BIMsight will 
change the way you manage your construction projects.

Cadex SA, Tekla’s Partner for Southern Africa info@CadexSA.com or www.CadexSA.com




